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= Ted Kaczynski, the convicted Unabomber, traced
his difficulties to growing up as a genius In a

kid's body and not fitting in when he was a child.
£ Seanna O'Sullivan
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, L ¥ . Off to Harvard at age 16,
Kaczynski was a loner during his college years.

One of his roommates at Harvard said that he avoided people by quickly
shuffling by them and slamming the door behind him. After obtaining his
Ph.D. in mathematics at the University of Michigan, Kaczynski became a
professor at the University of California at Berkeley. His colleagues there
remember him as hiding from social contact—no friends, ne allies, no
networking.

After several years at Berkeley, Kaczynski resigned and moved
to a rural area of Montana where he lived as a hermit in a crude
shack for 25 years. Town residents described him as a
bearded eccentric. Kaczynski traced his own difficulties to
growing up as a genius in a kid’s body and sticking out like
a sore thumb in his surroundings as a child. In 1996, he was
arrested and charged as the notorious Unabomber, America’s
most-wanted killer. Over the course of 17 years, Kaczynski had
sent 16 mail bombs that left 23 people wounded or maimed and

-3 people dead. In 1998, he pleaded guilty to the offenses and was sen-
Jtenced to life in prison.

Ted Kaczynski, about age 15-16.
O WEBBM-TV/AFP/Getty Images

Alice Walker won the Pulitzer Prize for her
book The Cofor Purpie. Like the characters in
her bock, Walker overcame pain and anger to

triumph and celebrate the human spirit.
& AP Images

A decade before Kaczynski mailed his first bomb, Alice Walker spent her days
battling racism in Mississippi. She had recently won her first writing fellowship,
but rather than use the money to follow her dream of moving to Senegal, Africa,
she put herself into the heart and heat of the civil rights movement. Walker had
grown up knowing the brutal effects of poverty and racism. Born in 1944, she was
.tﬁ'e eighth child of Georgia sharecroppers who earned $300 a year. When

Walker was 8, her brother accidentally shot her in the left eye with a BB gun,

y'.:the time her parents got her to the hospital a week later (they had no
€q ) she was blind in that eye, and it had developed a disfiguring layer of
ca tissue. Despite the counts against her, Walker overcame pain and

'Ein'gef and went on to win a Pulitzer Prize for her book The Color
Irple. She became not only a novelist but alse an essayist, a poet,
's‘hér_t—story writer, and a social activist.

Alice Walker, about age 8.
Courtesy of Alice Walker
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The Importance of Studyi
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Life-Span Development

—CARL JunG
Swiss psychictrist, 20th century
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life-span perspective The perspective that

development is lifelong, multidi

multidirectionai, plastic, multidisciplinary, and
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contextual; involves growth, maintenance,
and regulation; and is constructed through

biclogical, sociocultural, and individual factors

working together.

4 CHAPTER 1

Introduction

What leads one individual, so full of promise, to commit brutal acts of violence and another to
tutn poverty and trauma into a rich literary harvest? If you have ever wondered why people turn
out the way they do, you have asked yourself the central guestion we wili be exploring. Consider
this a window into the journey of human development—your own and that of every other member
of the human species. In this chapter, we will explore what it means to take a life-span perspec-
tive on development, examine the nature of development, and outline how science helps us to

understand it.

Discuss the distinctive features of a life-span perspective on
development.

Characteristics of the Some Contemporary Concerns

Life-Span Perspeciive

Each of us develops partly like all other individuals, partly like some other individuals, and
partly like no other individual. Most of the time our attention is directed to cach individu-
al’s uniqueness. But as humans, we have all traveled some common paths. Each of us—
Leonarde da Vinci, Joan of Arc, George Washington, Martin Luther King, Ir., and
you—walked at about 1 year, engaged in fantasy play as a young child, and became more
independent as a youth. Each of us, if we live long enough, will experience hearing problems
and the death of famnily members and friends. This is the general course of our development,
the pattern of movement or change that begins at conception and continues through the
human life span.

In this section, we will explore what is meant by the concept of development and why
the study of life-span development is important. We will outline the main characteristics of
the life-span perspective and discuss various sources of contextual influences. In addition, we
will cxamine some contemporary concerns in life-span development.

How might people benefit from examining life-span development? Perhaps you are, or will
be, a parent or teacher. If so, responsibility for children is, or will be, a part of your every-
day life. The more you learn about them, the better you can deal with them. Perhaps you
hope to gain some insight about your own history—as an infant, a child, an adolescent, or
a young adult. Perhaps you want to know more about whal your life will be like as you grow
through the adult years—as a middle-aged adult, or as an adult in old age, for example, Or
perhaps you just stumbled onto this course, thinking that it sounded intriguing and that the
study of the human life span might raise some provocative issues. Whatever your rcasons
for taking this cousse, you will discover that the study of life-span development is intriguing
and filled with information about who we are, how we came to be this way, and where our
future will take us.

Most development involves growth, but it also includes decline {(as in dying). In explor-
ing development, we will examine the life span from the point of conception untit the time
when life (or at least life as we know it) ends. You will see yoursell as an infant, as a child,

and as an adolescent, and be stimulated to think about how those years influenced the kind '

of individual you are today. And you will see yourself as a young adult, as a middle-aged
adult, and as an adult in old age, and be motivated to think about how your experiences today
will influence your development (hrough the remainder of your adult years.

Although growth and development are dramatic during the first two decades of life,
development is not something that happens only to children and adolescents
(Kennedy & Raz, 2015). The traditional approach to the study of development
emphasizes extensive change from birth to adolescence (especially during
infancy), hittle or no change in adulthood, and decline in old age. But a great
deal of change does occur in the five or six decades after adolescence. The
life-span approach emphasizes developmental change throughout adulthood as

well as childhood (Schaie & Willis, 2016).

Life Expectancy Recent increases in human life expectancy have contributed to the
popularity of the life-span approach to development. The upper boundary of the human
life span (based on the eldest age documented) is 122 years, as indicated in Figure 1; this
maximum fife span of humans has not changed since the beginning of recerded history.
What has changed is life expectancy—the average number of years that a person born in
a particular year can expect to live. In the twentieth century alone, life expectancy in the
United States increased by 32 years, thanks to improvements in sanitation, nutrition, anrd
medicine (see Figure 2). In the middle of the second decade of the twenty-first century,
the life expectancy in the United States is 79 years of age (U.S. Census Burean, 2013).
Today, for most individoals in developed countries, childhood and adolescence represent
only about one-lourth of their lives.

For the first time in U.S. history, there are more people over 60 years of age than
under 15 years of age. In less than a century, more years were added to human life expec-
tancy than in all of the prior millennia.

Laura Carstensen (2015) recently described the challenges and opportunities involved in
this dramatic increase in life expectancy. In her view, the remarkable increase in the number
of people living to an old age has happened in such a short time that science, technology,
and social expectations have not kept pace. She proposes that the challenge is to change from
a world constructed mainly for young people to a world that is more compatible and sup-
portive for the increasing number of people living to age 100 and beyond.

In further commentary, Carstensen {2015, p. 70) remarked that making this
transformation would be no small feat:

... parks, transportation systems, staircases, and even hospilals presume that the users
have both strength and stamina; suburbs across the country are built for two parents
and their young children, not single people, mulliple generations or elderly people
who are not able to drive. Our education system serves the nceds of young children
and young adults and offers little more than recreation for experienced people.

Indeed, the very conception of work as a full-time endeavor ending in the early
60s is ill suited for long lives. Arguably the most troubling is that we fret about
ways the older people lack the qualities of younger people rather than expleit a growing new
resource right before our eyes: citizens whe have deep experlise, emotional balance, and the
motivation to make a difference.

_ Certainly some progress has been made recently in improving the lives of older adults.
:I:rl__our discussion of fate adulthood, you will read about progress in understanding topics
related (o aging such as modifying the activity of genes related to aging. improving brain
. ..Ction in the elderly, and slowing or even reversing the effects of various chronic diseases.
Yog’_ll also learn about ways 1o help people plan for a better life when they get old, become
Inore cognitively sharp as they age, improve Lheir physical fitness, and feel more satisfied
w h their lives as older adults. But much more remains to be accomplished, as described
arlier by Laura Carstensen (Antonucci & others, 2016).

The Life-Span Perspective The belief that development occurs throughout life is
cen 31__ _tO the life-span perspective on human development, but this perspective has other char-
Cleristics as well. According to life-span development expert Paul Baltes (1939-2006), the
Paﬂ_ perspective views development as lifelong, multidimensional, multidirectional, plas-
_.H}U}tldiscip]jnary, and contextual, and as a process that involves growth, maintenance, and
dation of lpss {(Baltes, 1987, 2003; Baltes, Lindenberger, & Staudinger, 2006). In Baltes’

FGURE S
MAXIMUM RECORDED LIFE SPAN FOR DIFFERENT

SPECIES. Our only competiior for the maximum recorded

life span is the Galapagos turtle.
[Tortofse fmage on top) © Digital Vision/PunchStock RF; (mowuse image ot bottom)
2 Redmond Burrell/Alamy RF
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Species
{common name)

Maximum Life Span (years)

Human

Galdpagos turtle

Indian elegphant

Chinese alligator
Golden eagle

Gorilla
Common toad

Domestic cat
Domestic dog

Vampire bat

House mouse

&

One-hundred-year-old Don Pellman from Santa
Clara, California, keeps breaking world records in
track for older adults, beating many contestants

who are 20 to 30 years younger than he is.
& Sandy Huffaker/The New York Times/Redux
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FIGURE 2
HUMAN LIFE EXPECTANCY AT BIRTH
FROM PREHISTORIC TO

CONTEMPORARY TIMES. It took 5,000
years to extend human life expectancy from
18 to 41 years of age.

view, it is important to understand that development is constructed through biological, socio-
culiural, and individual factors working together. Let’s explore each of these components of the
life-span perspective.

Development s Lifelong In the life-span perspective, early adulthood is not the end-
point of development; rather, no age period dominates developmeni. Researchers increasin sly
study the experiences and psychological orientations of adults at different points in their lives.
Later in this chapter, we will describe the age periods of development and their characteristics.

Development Is Multidimensional  No matter what your age might be, your body,
mind, emotions, and relationships are changing and affecting each other. Consicer the devel-
opment of Ted Kaczynski, the Unabomber discussed at the beginning of this chapter. When
he was 6 months old, e was hospitalized with a severe allergic reaction and his parents were
rarely allowed to visit him. According to his mother, the previously happy baby was never
the same after his hospitalization, He became withdrawn and unresponsive. As Ted grew up,
he had periodic “shutdowns™ accompanied by rage. In his mother’s vicw, a biological event
during infancy warped the development of her son’s mind and emotions.

Development has biological, cognitive, and socioemotional dimensions. Even within a
dimension, there are many components (Lustig & Lin, 2016; Reuter-Lorenz, Festini, & Jantz,
2016). For example, attention, memory, abstract thinking, speed of processing information,
and social intclligence are just a few of the components of the cognitive dimension.

Development Is Multidirectional  Throughout Tife, some dimensions or components
of a dimension expand and others shrink. For example, when one language (such as English)
is acquired early in development, the capacity for acquiring second and third languages (such
as Spanish and Chinese) decreases later in development, especially after early childhood
{Levelt, 1989). During adolescence, as individuals establish romantic relatignships, their time
spent with friends may decrease. During late adulthood, older adults might become wiser
because they have more experience than younger adults to draw upon to guide their decision
making (Lim & Yu. 2015}, but they perform more pootly on tasks that require speed in
processing information {Aichele, Rabbitt, & Ghisletta, 2015; Salthouse, 2014).

Development Is Plastic  Bven at 10 years old, Ted Kaczynski was
extraordinarily shy. Was he destined to remain forever uncomfortable with
people? Developmentalists debate how much plasticity people have in vari-
ous dimensions at different points in their development (Kuhn & Linden-
berger, 2016). Plasticity means the capacity for change. For example, can
you still improve your intellectual skills when you are in your seventies or
eighties? Or might these intellectual skills be fixed by the time you are in
your thirties so that further improvement is impossible? Rescarchers have
found that the cognitive skills of older adults can be improved through train-
ing and acquisition of better strategies (Willis & Belleville, 201 6). However,
possibly we possess less capacity for change as we grow older (Salthouse,
2014). Understanding plasticity and its constraints is a key element on the
contemporary agenda for developmental research (Kobayashi & others,
2016; Luchetti & others, 2016).

Paul Baltes, a leading architect of the life-span perspective on
development, converses with one of the long-time research
participants n the Berlin Aging Study that he directs. She joined the
study in the early 1990s andl has participated six imes in extensive
physical, medical, psychological, and social assessments. In her

professional life, she was a practicing medical doctor.
Margaret M. and Paul B. Baltes Foundation

normative age-graded influences Influences
that are similar for individuals in a particular
age group.

normative history-graded influences Influences
that are common to people of a particular

generation hecause of historical circumstances.

nonnormative life events Unusual occurrences
that have a major impact on an individual’s life.

<] CHAPTER 1 Introduction

Developmental Science is Multidisciplinary  Psychologists, soci-
ologists, anthropologists, neuroscientists, and medical researchers all share
an inierest in uniocking the mysteries of development through the life span.
How do your heredity and health limit your intelligence? Do intelligence
and social relationships change with age in the same ways around the world?
How do families and schools influence intellectual development? These are examples of
Tesearch questions that cut across disciplines.

Deveiopment Is Contextual All development occurs within a context, or setting.
Contexts include families, schools, peer groups, churches, cities, neighborhoods, university
laboratories, countries, and so on. Each of thesc settings is influenced by historical, economic,
social, and cultural factors (Cushner, McClelland, & Safford, 2015: Kerig, 2016).

Contexts, like individuals, change (Gauvain & Perez, 2015). Thus, individuals are changing
beings in a changing world. As a result of these changes, contexts exert three types of influences
(Baltes, 2003): (1) normative age-graded influcnces, (2) nopmative history-graded influences,

and (3) nomnormative or highly individualized life events. Each type of influence can have a
biological or environmental impact on development.

Nermative age-graded influences are similar for individuals in & particular age group.
These influences include biological processes such as puberty and menopause. They also
include sociocultural factors and environmental processes such as beginning formal education
{usually at about age 6 in most cultures) and retiring from the workforce {which takes place
during the fifties and sixtics in most cultures).

Normative history-graded influences are common to people of a particular generation
because of historical circumstances (Carstensen & others, 2015; George & Ferraro, 2016,
Karlsson & others, 2015; MacDonald & Stawski, 2015, 2016). For example, during their
youth American baby boomers shared the experience ol the Cuban missile crisis, the assas-
sination of John F. Kennedy, and the Beatles invasion. Other examples of normative history-
graded influences include economic, political, and social upheavals such as the Great
Depression in the 1930s, World War 1T in the 1940s, the civil rights and women’s rights
movements of the 1960s and 1970s, the terrorist attacks of 9/11/2001, as well as the integra-
tion of computers and cell phones into everyday life during the 1990s (Schaie, 2013, 2016}.
Long-term changes in the genetic and cultural makeup of a popuiation (due to immigration
or changes in fertility rates) are also part of normative historical change.

Nonnormative life events are unusual occurrences that have a major impact on the lives
of individual pecple. These events do not happen to everyone, and when they do occur they
can influence people in different ways. Examples include the death of a parent when a child
is young, pregnancy in early adolescence, a fire that destroys a home, winning the lottery, or
getting an unexpected career opportunity.

Development Involves Growth, Maintenance, and Regulation of Loss  Baltes
and his colleagues (2006) assert that the mastery of life often involves contlicts and compe-
tition among three goals of human dovelopment: growth, maintenance, and regulation of loss.
As individoals age into middle and late adulthood, the maintenance and regulation of loss in
their capacities takes center stage. Thus, a 75-year-old man might aim not to improve his
memory or his golt swing but to maintain his independence and his ability to play golf at
all. In the chapters on “Physical and Cognitive Development in Middle Adulthood” and
“Socioemotional Development in Middle Aduithood” we will discuss these ideas about main-
tenance and regofation of loss in greater depth.

Development Is a Co-construction of Biofogy, Culture, and the Individual

Development is a co-construction of biological, cultural, and individual factors working

together (Baltes, Reuter-Lorenz, & Résler, 20123, For example, the brain shapes culture, but

it is also shaped by culture and the experiences that individuals have or pursue. In terms of

individual factors, we can go beyond what our genetic inheritance and our environment give

- us. We can author a unique developmental path by actively choosing from the environment
the things that optimize our lives (Rathunde & Csikszentmihalyi, 2006).

‘Pick up a newspaper or magazine and you might see headlines like these: “Political Leanings
..Eng Be Wrilten in the Genes,” “Mother Accused of Tossing Children into Bay,” “Gender Gap
'Wlf}ens," “FDA Warns About ADHD Drug,” “Heart Aitack Deaths Higher in African American
: atlents,” “Test May Predict Alzhcimer’s Disease.” Researchers using the life-span perspective
:dre examining these and many other topics of contemporary concern. The roles that health and
ell-being, parenting, education, and sociocultural contexts play in life-span development, as
'.Weu as how social policy is related to these issues, are a particular focus of this textbook.

.tlealth and Well-Being  Health professionals today recognize the powerful influences of
styles and psychological states on health and well-being (Donatelle, 2013; Insel & Roth, 2016),
- every f:hapter of this book, issues of health and well-being are integrated into our discussion.
: Chmcal psychologists are among the health professionals who help people improve their
ElH.)emg. Read about one clinical psychologist who helps adolescents who have become
enile delinquents or substance abusers in Connecting with Careers.

5 Fent_ing and Education Can two gay men raise a healthy family? Are children
Armed if both parents work outside the home? Are U.S. schools failing to teach children how

SECTION 1

What characterizes the life-span perspective

on development?
% Walter Hodges/Corbis

Nonnormative life events, such as Hurricane
Sandy, in 2012, are unusual circumstances

that have a major Impact on a person’s life.
& Adam Hunger/Rauters/Landov

Middle Age

Adults typically face more lesses in
middle age than earlier in life,
Connect to “Physical and Cognitive
Development in Middle Adulthcod”

Exercise

What effect might exercise have on chil-
dren’s and older adults’ ability to pro-
cess information? Connect to “Physical
and Cognitive Development in Middle
and Late Childheod” and “Physical
Development in Late Adulthood.”
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Luis Wargas, Clinical Chilg Peychologist

Luis Vargas is Director of the Clinical Child Psychology Intermship
Program and a professor in the Department of Psychiatry at the
University of New Mexico Health Sciences Center. He aiso Is Director
of Psychology at the University of New Mexico Children’s Psychiatric
Center,

Vargas obtained an undergraduate degree in psychology from
St. Edward’s University in Texas, a master’s degree in psychology from
Trinity University in Texas, and a Ph.D. in clinical psychology from the
University of Nebraska—Lincoln.

Vargas’ main interests are cultural issues and the assessment
and treatment of children, adolescents, and families. He is motivated
to find better ways to provide culturally responsive mental health ser-

vices. One of his special interests is the treatment of Latino youth for Luls Varges {feff conducts a child therapy session.

delinquency and substance abuse.

Courtesy of Luls Vargas

For more informotion about whot clinical psychologisis do, see the Coreers In Life-Span Davelopment oppendix,

culture The behavior patterns, beliefs, and ail
other products of a group that are passed on
from generation to generation.

cross-cultural studies Comparison of ong
culture with one or more other cultures.
These provide information about the degree
to which development is similar, or Universal,
across cultures, and the degree to which it is
culture-specific.

© Robert Maust/Photo Agora

to read and write and calculate adequately?
We hear many questions like these involving
pressures on the contemporary family and the
problems of U.S. schools (Cicchetti & Toth,
2015, 2016). In later chapters, we will analyze
child care, the cffects of divorce, parcnting
styles, chiid maltreatment, intergenerational
relationships, early childhood education, links
between chitdhood poverty and education,
bilingual education, new educational efforts to
improve lifelong learning, and many other
issues related to parenting and education (Fee-
ney, Moraveik, & Nolte, 2016; Pianta, 2016).

Sociocultural Contexts and Diversity
Health, parenting, and education—like devel-
opment itself—are all shaped by their sociocul-
tural context. To analyze this context, four
concepts are especially useful: culture, ethnic-
ity, socioeconomic status, and gender.

Culture encompasses the behavior patterns,
belicfs, and all other preducts of a particular

group of people that are passed on from gencration to gencration. Culture results from the inter-

thnicity A characteristic based ural action of people over many yeurs (Cole & Tan, 2015; Packer & Cole, 2016). A cultural group
srnmieity A characterisiic based on cultura can be as large as the United States or as small as an isolated Appalachian town. Whatever its

heritage, nationality characteristics, race,
religion, and language.

size, the group’s culture influences the behavior of its members (Heoyman, Kivak, & Kawamoto,

Naser Siddigue/UNICEF Bangladesh

Two Korean-born children on the day they became
United States citizens. Asian American and Latino
children are the fastest-growing immigrant groups
in the United States. How diverse are the students
in your life-span development class? How are their
experiences In growing up likely to have been

simifar to or different from yours?
& Nancy Agostini

Native Americans, European Ameticans, and Acab Americans arc a few examples of broad
ethnic groups in the Uniled States, Diversity exists within cach cthnic group (Banks, 2015;
Gonzales & others, 2016). A special concern is the discrimination and prejudice experienced by
ethnic minority children (Cheng, Goodman, & the Committee on Pediatric Rescarch, 2013;
Spencer & Swanson, 2016).

Sociveconomic statns (SES) refers to a person’s position within society based on occupa-
tional, educational, and economic characteristics. Socioeconomic status implies certain inequal-
ities (George & Ferraro, 2016). Differences iri the ability to control resources and o participate
in socicty’s rewards produce unequal opportunities (Marks & others, 2015; Wadsworth &
others, 2018).

Gender refers to the characteristics of people as
males and females. Few aspects of our development are
more: central to our identity and social relationships
than gender (Bigler, 2015: Leaper, 2015).

In the United Statcs, the sociocultural context has
_become increasingly diverse in recent years. The U8,
population includes a greater variety of cultures and
ethnic groups than ever before. This changing demo-
graphic tapestry promises not only the richness that
diversity produces but also difficult challenges in
extending the American dream to all individuals
(Banks, 2015). We will discuss sociocultural contexts
and diversity in each chapter. '

A special cross-cultural concern is the educational
and psychological conditions of wotnen around the
World (UNICEF, 2016). nadequate educational oppor-
tnities, violence, and mental health igsues are among

Doly Akter, age 17, tives in a slum in Dhaka,
Bangladesh, where sewers overflow,
garbage rots in the streets, and children are
underncurished. Nearly two-thirds of young
women in Bangladesh marry before they

are 18. Doly organized a club supported by
UNICEF in which girls go deor-to-door to
monitor the hygiene habits of households in
their neighborhcod. The monitoring has led
to improved hygiene and health in the
families. Also, her group has managed to
stop several child marriages by meeting with
parents and convincing them that it is not in
their daughter's best interests. When talking
with parents in their neighborhoads, the girls
inthe club emphasize the importance of
staying in school and how this wiil Improve

their daughters’ future. Doly says that the girls in her UNICEF group are far more aware of
their rights than their mothers ever were. (UNICEF, 2007),

2015; Masumoto & Juang, 2017).
socioeconomic status {SES) Refers to the Cross-cultural studies compare aspects of two or more cultures. The comparison pro-
groupng of people with similar occupational,  videq information about the degree to which development is similar (or universal) across
educational, and economic characteristics. cultures, or is instead culture-specific {(Chen & Lin, 2016; Putnick & others, 2015),
Ethnicity (the word ethnic comes from the Greek word for “nation”) is rooted in cultural
heritage, nationality, race, religion, and language. African Americans, Latinos, Asian Americans,

the problems faced by many women.

Considerable progress has been made in many
arts of the world in girls” school attendance (UNICEF,
20139, However, in some regions, girls continue to

Marian Wright Edelman, president of the Children’s Defense Fund (shown here
advocating for health care), has been a fireless advocate of children's rights and has
been instrumental in calling attention to the needs of children. Whot are some of these

cceive os . X needs?
: €ss education. For CXEII’HP]C, m secondary Courtesy of the Children's Defenss Fund and Marian Wright Edelman

gender The characteristics of people as
males or females.
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Risk factor {stressor)

Poor children
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FGURE 2
EXPOSURE TO SIX STRESSORS AMONG POOR AND

MIDDLE-INCOME CHILDREN., One study analyzed the
exposure 1o six stressors among poor children and middle-

income children (Evans & English, 2002). Poor chiidren were

much more likely to face each of these stressors.

social palicy A national government’s course

Middle-income children

schools in West and Central Africa, only 76 girls are enrolled for every 100
boys (UNICEF, 2015).

Social Policy  Secial policy is a government’s course of action designed
to promote the welfare of its citizens. Values, economics, and politics all
shape a nation’s social policy (Hudson, 2016; Yeung & Mui-Teng, 2013).
Out of concern that policy makers are doing too little to protect the well-
being of children and older adults, life-span rescarchers are increasingly
undertaking studies that they hope will lead to effective social policy
(Duncan, Magnuson, & Votruba-Drzal, 2015; Lerner & others, 2015;
Sommer & others, 2016).

Statistics such as infant mortality rates, mortality among children under
5, and the percentage of children whe are malnourished or living in poverty
provide beachmarks for evaluating how well children are doing in a par-
ticular society (Murry & others, 2015). Marian Wright Edelman, a tireless
advocate for chitdren’s rights, has pointed out that indicators like these place
the United States at or near the towest rank for industrialized nations in the
treatment of children.

Children who grow up in poverty represent a special concern {(Duncan,
Magnuson, & Votruba-Drzal, 2015, Wadsworth & others, 2016). In 2014,
21.1 percent of U.S. children under 18 years of age were living in families
with incomes below the poverty line, with African American and Latino
families with children having cspecially high rates of poverty {more than
30 percent) (De Navas-Walt & Proctor, 2015). In 2014, 12,7 percent of
non-Latino White children were living in poverty. Cémpared with non-
Latino White children, ethnic minority children are more likely to experi-
ence persislent poverty over many years and live in isolated poor
neighborhoods where social supports are minimal and threats to positive
development abundant,

The 21 percent figure represents an increase from 2001 {16 percent)
but reflects a slight drop from a peak of 23 percent in 1993. The U.S. figare
of 21 percent of children living in poverty is much higher than the rates in

80

of action designed to promote the welfare of  other industrialized nations. For example, Canada has a child poverty rate of % percent and

its citizens. Sweden
As

has a rate of 2 percent.
indicated in Figure 3, one study found that a higher percentage of U.S. children in

poor families than in middle-income families were exposed to family turmoil, separation from
a parent, violence, crowding, excessive noise, and poor housing (Evans & English, 2002).
One study also revealed that the more years children spent living in poverty, the higher were
their physiclogical indices of stress (Evans & Kim, 2007}.

Gn W
Ann Masten (far right) with @ hemeless mother and her
child who are participating in her research on resilience.
She and her colleagues have found that good parenting
skills and good cognitive skilis {especially attention and
self-control) improve the likelthood that children in
chalienging circumstances will do well when they enter

elementary school.
& Dawn Villella Photagraphy
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Edelman says that parenting and nurturing the next generation of children is our
society’s most important function and that we need to take it more seriously than we
have in the past. To read about efforts to improve the lives of children through social
policies, sce Connecting Development 1o Life.

Some children triumph over poverty or other adversities. They show resilience
{Luthar, Crossman, & Small, 2015; Masten, 2015; Masten & Cicchetti, 2016). Think
back to the chapter-opening story about Alice Walker. In spite of racism, poverty,
low sociocconomic status, and a disfiguring eye injury, she went on to become a
successful author and champion for equality.

Ate there certain characteristics that make children like Alice Walker resil-
ient? Are there other characteristics that influence the development of children
like Ted Kaczynski, who, despite his intelligence and education, became a killer?
After analyzing research on this topic, Ann Masten and her colleagues (Masten,
2006, 2009, 2011, 2013, 20144, b, ¢, 2015; Masten, Burt, & Coatsworth, 2006;
Masten & Monn, 2015; Masten & others, 2015) concluded that a number of
individual factors, such as good intellectual functioning, influence resiliency. In

addition, as Figure 4 shows, the families and extrafamilial contexts of resilient

individuals tend to share certain features. For example, resilient children are likely
10 have a close relationship with a caring parent figure and bonds to caring adults
outside the family.

improving Famil

In the United States, the actions of the national government, state
governments, and city governments influence the well-being of chil-
dren (McCartney & Yoshikawa, 2015; Yoshikawa & others, 2016}.
When families seriously endanger a child’s well-being, governments
often step in to help. At the nationai and state levels, policy makers
have debated for decades about whether helping poor parents ends
up helping their children as well. Researchers are providing some
answers by examining the effects of specific policies (Lerner &
others, 2015).

For example, the Minnesata Family Investment Program [MFIP)
was designed in the 1990s primarily to infiuence the behavior of
adults—specifically, to move aduits off the welfare rolls and into paid
employment. A key element of the program was its guarantee that
adults participating in the program would receive more income i
they worked than if they did not. When the adults’ income rase, how
did that affect their children? A study of the efiects of MFIP found
that increased incomes of working poor parents were linked with
tenefits for their children (Gennetian & Miller, 2002). The children’s
achievement in school improved, and their behavior problems
decreased. A current MFIP study is examining the influence of spe-
cific services on low-income families at risk for child maltreatment

and other negative outcomes for chiidren {Minnesota Family
[nvestment Program, 2009).

There is increasing interest in developing two-generation edy-
cational interventions to improve the academic success of children
living in poverty {Gardner, Brooks-Gunn, & Chase-Lansdale, 2016:
Sommer & others, 2016). For example, a recent large-scale effort to
help children escape from poverty is the Ascend two-generation edu-
cation intervention being conducted by the Aspen Institute (2013;
King, Chase-Lansdale, & Small, 2015). The focus of the intervention
emphasizes education {increasing postsecondary education for
mothers and improving the quality of their children’s early childhood
education), economic suppert (housing, transportation, financial eclu-
cation, health insurance, and food assistance), and social capital
{peer support including friends and neighbors; participation in com-
munity and faith-based organizatiens; school and work contacts).

Developmental psychologists and other researchers have exarn-
ined the effects of many other government policies. They are seeking
ways to help families living in poverty improve their well-being, and
they have offered many suggestions for improving government poii-
cies (McLoyd, Purtell, & Hardaway, 2015, Spencer & Swanson, 2016).

Forliar, we fecraed that children who live in poverly expericnce
higher levels of physiological siress, How mighit o chila’s stress level
be affected by the implementation of MFies

Mo
dec

At the other end of the life span, the well-being of older adults

‘alsn creates policy issues (Hooyman, Kiyak, & Kawamoto, 2015;

Hudson, 2016). Key concerns are escalating health care costs and the
access of older adults to adequate health care (Lynch, Elmore, &

Kotecki, 2015). One study found that the U.S. health care system fails

Ider adults in many areas (Wenger & others, 2003). For example, older
-.adults received the recommended care for general medical conditions
such as heart disease only 52 percent of the time; they received

ppropriate care for undernutrition and Alzheimer disease only

L percent of the time.

. These concerns about the well-being of older adults are heightened
Y._W{O facts. First, the number of older adults in the United States is
l‘Owlpg dramatically, as Figure 5 shows. Second, many of these older

Cricans are likely to need society’s help {Leung & others, 2015;
on, 2016; Williamson & Beland, 2016). Compared with ear]ief
_f'rldt?s, U.S. adults today are less likely to be married, more likely to
‘thildless, and more likely to be living alone (Gerst-Bmerson &
Ayawardhana, 2013 Machielse, 2015). As the older population coatinues

__ -'f.’f;i)an.cll durin_g the twenty-first century, an increasing number of older
LS will be without elrthf:r a spouse or children—traditionally the main sources of support
se individuals will need social relationships, networks, and other forms

tolder adults. The

Source Characteristic

_Bonds o caring adults outsids the famil
i Con n_t__éf'q_t_iqr{g. to'positive organizaticns |
Attending effective schodls | =: o

HGURE 4
CHARACTERISTICS OF RESILIENT

Z8upport (Antonucei & others, 2016; Fingerman & Tennant, 2015; LaMantia & CHILDREN AND THEIR CONTEXTS

thers, 2015),
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FIGURE S 40
THE AGING OF AMERICA, The number of
Americans over age 65 has grown
dramatically since 1900 and is projected to

Male

Female

increase further from the present io the vear 30
2040. A significant increase wlll also occur in “
the number of individuals in the 85-and-over §
group. Centenarians—persons 100 years of =1
age or older—are the fastest-growing age <EE o 20
group in the United States, and their numbers = ©
are expected to swell in the coming decades. @ ]
& °
= 10
¢}
1900 2040
Year
; = . § H and indlvidual experience interact to
i W
- Review Connect Reflect  Revie

affect development. ™

- What is meant by the concept of
development? Why is the study of fife-
span development important?

»  What are the main characteristics of
the life-span perspective? What are
three sources of contextual influences?

= What are some contemporary
concerns In life-span development?

Discuss the distinctive
features of a life-span
perspective on
developmeni.

+ jmagine what your development
would have been like In a cuiture that
offered fewer or distinctly different
choices. How might your
develapment have been different if
your family had been significantly

Connect _
richer or poorer?

»  Give your own example {not found in
this chapter) of how biclogy, culture,

fdentify the most important processes, periods, and issues
in development.

| 2 The Nature of Development

The Significance of Age Developmental Issues

Biological, Cognitive, and Periods of Development
Socioemotional Processes o T
In this section, we will explore what is meant by developmental processes and perioFls, as
well as variations in the way age is conceptualized. We will examine key developmental issues
and strategies we can use to evaluate them. .
If you wanted to describe how and why Alice Walker or Ted Kaczyn.skl developcq d\llrv
ing their lifetimes, how would you go about it? A chronicle of the events in any person s life
can quickly become a confusing and tedious array of details. Two concepts help provide a
framework for describing and nnderstanding an individual’s development: developmental pro-

cesses and periods.

12 CHAPTER 1 Introduction

At the beginning of this chapter, we defined development as the pattern of change
that begins at conception and continues through the life span. The pattern is
comiplex because it is the product of biolegical, cognitive, and sociocmotional
processes (see Figure 6),

Biological Processes Biological processes produce changes in an indi-
vidual’s physical nature. Genes inherited from parents, the development of the
brain, height and weight gains, changes in motor skills, nutrition, exercise, the
hormonal changes of puberty, and cardiovascular decline are all examples of
biological processes that affect development.

Processes

Cognitive Processes Cognitive processes refer to changes in the indi-
vidual’s thought, intelligence, and language. Watching a colorful mobile swinging
above the crib, puiting together a two-word sentence, memorizing a poen, imag-
ining what it would be like to be a movie star, and solving a crossword puzzle
all invelve cognitive processes.

FIGLURE &
PROCESSES INVOLVED IN DEVELOPMENTAL

CHAMGES. Biological, cognitive, and socioemational
processes interact as individuals develop.

Socioemotional Processes  Socicemotional processes involve changes in

the individual’s relationships with other people, changes in emotions, and changes in personality.
An mfant’s smile in vesponse to a parent’s touch, a toddler’s aggressive attack on a playmate,
a schoal-age child’s development of assertiveness, an adolescent’s joy at the senior prom, and
the affection of an elderly couple all reflect the role of socicemotional processes in developmenit.

LG

Brain Development

Is there a fink between changes in
the adolescent’s brain and their mood
swings and increased risk taking?
Connect to “Physical and Cegnitive
Development in Adolescence”

Connecting Biological, Cognitive, and Socioemotional Processes Biologi-
cal, cognitive, and socioemotional processes are inextricably intertwined (Diamond, 2013).
Consider a baby smiling in responsc to a parent’s touch. This response depends on biological
processes (the physical nature of touch and responsiveness to it), cognitive processes (the abil-
ity to understand intentional acts), and socioemotional processes {the fact that smiling often
fetlects a positive emotional feeling and helps to connect us in positive ways with
other human beings). Nowhere is the connection across biological, cognitive,

and socicemotional processes more obvious than in two rapidly emerging fields:

° developmental cognitive neuroscience, which explores links between
developrent, cognitive processes, and the brain (de Haan & Johnson,
2016; Johnson, 2016)

o developmental social neuroscience, which examines connections
between socioemotional processes, development, and the brain (Casey,
2015; Decety & Cowell, 2016; Monahan & others, 2016)

In many instances, biological, cognitive, and socioemotional processes
are bidirectional. For example, biological processes can influence cogoitive
rocesses and vice versa. Thus, although usually we will study the different
processes of development {biological, cognitive, and socioemational) separately,
eep in mind that we are talking about the development of an integrated indi-
vidual with a mind and body that are interdependent. In many places through-
ouf the book, we will call attention to these connections.

T iStockphoto.com/leva

biological processes Changes in an

S Lo . . i . . individual’s physical nature.
Jnterplay of biological, cognitive, and socioemotional processes produces the periods of the

htm_ian life span (sec Figure 7). A developmental period refers to a time frame in a person’s life
! is characterized by certain features. For the purposes of organization apd understanding, we
mimonly describe development in terms of these perieds. The most widely used classification of
_-_dOPTﬂCntal periods involves the eight-period sequence shown in Figure 7. Approximate age
Lnges. are listed for the periods Lo provide a general idea of when a period begins and ends.

cognitive processes Changes in an individual’s
thought, intelligence, and language.

socioemotional processes Changes In an
individual's interpersanai relationships,
emotions, and personality.
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Periods of Development

Prenatal period infancy Eatly chilchood Middie and Adolescence Early adulthood Middle Late adulthood
(conception to {birth to 18-24 (3--5 years) late chlldhood (10-12 to (20s and 30s) adulthood {60s—70s
birth) maonths) 18-21 years} {40s and 50s) to death)

FIGURE 7
PROCESSES AND PERIODS OF

DEVELOPMENT.

The unfolding of iife’s periods of development
Is influenced by the interaction of biolagical,
cognitive, and socioemotional processes.
{Photo credit teft to right) & Brand X Pictures/PunchStock RF;
Courtesy of John Santrock; © Laurence Mouton/Phetoaltiof
PlctureQuest RF; © Digital Vision RF; & $W Produciions/
Gatty Images RF; & Blue Moon StockfAlamy images RF;

© Kristi J. Black/Corbis RF; € Ronnie Kaufman/

Blend Images LLC RF

“This is the path to adulthood. Yore hore”

£ Robert Weber/The New Yorker Collection/
ww.cartoonbank.com
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Introduction

(6—10/11 years)

Sacicemotional
. Processes

Processes of Development

The prenatal peried is the time from conception to birth. It involves tremendous growth—
from a single cell to an organism complete with brain and behavioral capabilities—and takes
place in approximately & 9-month period.

Infancy is the developmental period from birth to 18 or 24 months. Infancy is a time of
extreme dependence upon adults. During this period, many psychological activities—
Janguage, symbolic thought, sensorimotor coordination, and social learning, for example—are
just beginning. .

The term foddler is often used to describe a child from about 1% to 3 years of age.
Toddlers are in a transitional period between infancy and the next period, early childhood.

Early childhood is the developmental period from 3 through 5 years of age. This period
is sometimes called the “preschool years.” During this time, young children leamn to become
more self-sufficient and to care for themselves, develop school readiness skills (following
instroctions, identifying letters), and spend many hours playing with peers. First grade typi-
cally marks the end of early childhood.

Middle aned late childhood is the developmental period from about 6 to 10 or 11 years
of age, approximately corresponding to the elementary school years. During this period,
children master the fundamental skills of reading, writing, and arithmetic, and they are for-
mally exposed to the larger world and its culture. Achievement becomes a more central theme
of the child’s world, and seff-control increases.

Adolescence is the developmental period of transition from childhood to early adulthood,
entcred at approximately 10 to 12 years of age and ending at 18 to 21 years of age. Adoles-
cence begins with rapid physical changes—dramatic gains in height and weight, changes in
body contour, and the development of sexual characteristics such as enlargement of the
breasts, growth of pubic and facial hair, and deepening of the voice. At this point in develop-
ment, the pursuit of independence and an identity are preeminent. Thought is more logical,
abstract, and idealistic. More time is spent outside the family.

Early adulthood is the developmental period that begins in the early twenties and lasts
through the thirties. Tt is a time of establishing personal and economic independence, advanc-
ing in a carcer, and for many, selecting a mate, learning to live with that person in an intimate
way, starting a family, and rearing children.

Midd.le ad.ulﬂwod is the developmental period from approximalely 40 to aboul 60 years
?F age. It is a time of expanding personal and social involvernent and responsibility; of assist-
ing thc. r‘lext generation in becoming competent, mature individuals; and of real:hing and
maintaining satisfaction in a career.

Late adulthood is the developmental period that begins during the sixties or seventies
and lasts until death. It is a time of life review, retirement, and adjustment to new soéial ro]e;s
and diminishing strength and health. |
Late adu]_lhood has the longest span of any period of development, and as noted earlier.
the number of people in this age group has been increasing dramatically. As a result life-qpaI;
dc?vcloprgenlahsts have been paying more attention to differences within late ;dult};ood
(bxtcbcrn.a & others, 2015; Shah & others, 2016). Paul Baltes and Tacqui Smith (2003} argue
that a major change takes place in older adults’ lives as they become the “oldest-old,” on
average al about 85 years of age. For example, the “young-old” (classified us 65 throu“,h 84
in Fhm ana.ll_ysis) have substantial potential for physical and cognitive fitness, retain muT:h of
their cognitive capacily, and can develop strategics to cope with the gafns and losses of aging

In (fontrast, Fhe oldest-old (85 and older} show considerable loss in cognitive skills experiencbe;
an increase in chronic stress, and become more frail, ,

‘ Thus, !Saltes and Smith concluded that considerable plasticity and adaprability character-
ize ‘adults 1’r9m their sixties until their mid-eighties but that the oldest-old have reached the
limits of their functional capacity, which makes interventions ta improve their lives difficult

Nonetheless, as will be described in later chapters, considerable variation exists in the de reé

to which the oldest-old retain their capabilities (Stevenson & others. 2015}, :

Four Ages Life-span developmentalists who focus on adult development and aging increas-

ingly describe life-span development in terms of four “ages” 5 ; Willi
oy r “ages” (Baltes, 2006: Willis &

First age: Childhood and adolescence

Second age: Prime adulthood, ages 20 through 59
Third age: Approximately 60 to 79 years of age
Fourth age: Approximately 80 years and older

lThc major gmphasis in this conceptualization is on the third and fourth ages especially
the increasing evidence that individuals in the third age are healthier and can lead more active
productive lives than their predecessors in earlier generations. However, when older adults

]ed.c]] their e gh 188 (10L11‘ agﬂ), BS[JCC a” 5 a d ovet a}[]l al d -
Y 8 11 ) he Wel
) y . 1 bCng deCh]le th

: ;Il’hreg Pevelopmentaﬂ Patterns of Aging K. Warner Schaie (2016) recently described
: 1r§etglt[erent developmental patterns that provide a portrait of how aging can involve individual
- variations: |

N{)rmal aging characlerizes most individuals. for whom psychological functioning
0.ﬂc'n peaks in early middle age, remains relatively stable until the late fifties to early
sumfas, and then shows a modest decline through the early eighties. However, marked
. decline can oceur as individuals near death. i ,

Pathological aging characterizes individuals who show greater than average decline as
_ fhey age through the adult years. In early old age, they may have mild cognitive o
: lmpmrment, develop Alzheimer disease Tater on, or have a chronic disease that impairs
their daily functioning, o
Succgs.sﬁd aging characterizes individuals whose positive physical, cognitive, and socio-
.ffm?oilonal development is maintained longer, declining later in old age than ;S the hcase
. lfglhlilggslbpéo_}alf:_ For too long, only llhs declines that occur in late adulthood were high-
s , but 1eufntly there has been 1ncr§ased iqterest in the concept of successful aging
. ravjo & others, 2016; Carstensen, Smith, & Jaworski, 2015; Rowe & Kahn, 2015).

-Onnecti i
. aiz‘ticzl?s Af_cross_ Periods of Development A final important point needs to be
Ut the periods of the human life span. Just as there are many conmections between bio-

'lc'tgi al niti
. CO e i i
guitive, and socioemotional processes. so are there many connections between the
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Une’s childrer’s chilldren’s
children, Lock back 1o us as

we ook 10 you, we are related

by our imaginations. If we are

i

able o touch, if is hecause

wa have magined sach

5]

other’s exisience, our dreams
running back and forth along
& cabde from age o age.

—ROGER ROSENBLATT

Contemporary American writer
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Which of these individuals is likely to be

fevel! of psychological well-being?
& Jetta Productions/Blend lmages/Getly Images
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the happiest and to report the highest

Introduction

periods of the human life span. A key element in the study of life-span development is how
development in one period is connected to development In another period. For example, when
individuals reach adolescence, many developments and expericnces have already taken place in
their lives. If an adolescent girl becomes depressed, might her depression be linked to development
carly in her life, as well as recent and current development? Throughout the text we will call
attention to such conmections across periods of development through Developmental Connection
inserts that guide you to earlier or later connections with the material you are currently reading.

Tn our description of developmental periods, we linked an approximate age range with each
period. But we also have noted that there are variations in the capabilities of individuals of
the same age, and we have seen how age-related changes can be exaggerated. How important
is age in understanding the characteristics of an individual?

Age and Happiness Is there a best age to be? An increasing number of studies indicate
that in the United States adults are happier as they age. Consider also a U.S. study of approxi-
mately 28,000 individuals from 18 to 88 that revealed happincss increased with age (Yang,
2008). About 33 percent were very happy at 88 years of age compared with only about
24 percent in their late teens and carly twenties. Why might older peoplc report being happier
and more satisfied with their lives than younger people? Despite facing higher incidences of
physical problems and losses, older adults are more content with what they have in their lives,
have better relationships with the people who matter to them, are less pressured to achieve, have
more time for leisurely pursuits, and have many years of experience resulting in wisdom that
may help them adapt better to their circumstances than younger adults do (Carstensen, 2015,
Sims, Hogan, & Carstensen, 2015). Researchers have also found that baby bbomers (those born
between 1946 and 1964) tend to report being less happy than individuals born earlier—possibly
because they are not lowering their aspirations and idealistic hopes as they age, as did earlier
generations. Because growing older is a certain outcome of staying alive, it is good to know
that we are likely to be happier as older adults than we were when we were younger.

Not all studies, though, have found an increase in life satisfaction with age {Steptoe,
Deaion, & Stone, 20135). Some studies indicale that the Jowest levels of life-satisfaction occur
in middle age, especially from 45 o 54 years of age (OECD, 2014). Other studies have found
that life satisfaction varies across some countries. For example, respondents in research stud-
ies conducted in the former Soviel Union and Eastern Europe, as well as in South American
countries, reported a decrease in life satisfaction with advancing age (Deaton, 2008). Further,
older adults in poor health, such as those with cardiovascular disease, chronic lung disease,
and depression, tend to be less satisfied with their lives than their healthier older adult coun-
terparts (Wikman, Wardle, & Steptoe, 2011,

Researchers also have distinguished between the evaluative
and hedonie aspects of life course trajectorics (Lachman, Tes-
hale, & Agrigaroaei, 2015). In some studies, it is only the eval-
uative dimension (life satsfaction) that reaches a low point in
middle adulthood (Stone & others, 2010). In contrast, the
hedonic aspects (happiness and positive affect) take an upward
trajectory from early adulthood through late adulthood, which
is sometimes referred to as a positivity effect (Carstensen, 2015,
Sims, Hogan, & Carstensen, 2013).

Now that you have read about age variations in life satisfac-
tion, think about how satisfied you are with your life. To help
you answer this question, complete the items in Figure 8, which
presents the most widely used measure in research on life sat-
isfaction (Diener, 2016).

Conceptions of Age According to some life-span
experts, chronological age is not very relevant to understanding
a person’s psychological development (Botwinick, 1978).
Chronological age is the number of years that have elapsed
since birth. But time is a crude index of experience, and it does

not cause anything. Chronological age, moreover, is not the
only way to measure age (MacDonald & Stawski, 2016). Just
as there are different domains of development, there are dif-
ferent ways of thinking about age.

Age has been conceptualized not just as chronological age
but also as biological age, psychological age, and social age
(Hoyer & Roodin, 2009). Biological age is a person’s age in
terms of biological health. Determining biological age involves
knowing the functional capacitics of a person’s vital organs.
One person’s vital capacities may be better or worse than those
of other people of comparable age (Richards & others, 2013),
The younger the person’s biological age, the longer the person
is expected to live, regardless of chronological age.

Psychological age is an individual’s adaptive capacities
compared with those of other individuals of the same chron-
ological age. Thus, older adults who continue to learn, are
flexible, are motivated, have positive personality traits, con-
trol their emotions, and thirk clearly are engaging in more
adaptive behaviors than their chronological age-mates who
do not continue to learn, are rigid, are unmotivated, do not
controf their emotions, and do not think clearly (Allen
Mejia, & Hoeoker, 2013; Perry & others, 201 51 A 10ngimdi:
nal study of more than 1,200 individuals across seven
decades revealed that the personality (rait of conscientious-
ness (being organized, careful, and disciplined, for example)
predicted lower mortality (frequency of death) risk from
childhood through late adulthood (Martin, Friedman, &
Schwartz, 2007). And a recent study found that a higher level
‘_jf conscientiousness was protective of cognitive functioning
in older adults (Wilson & others, 2013).

Social age refers to conmectedness with others and the
social roles individuals adopt. Individuals who have better
social relationships with others are happicr and more li]cely
» to live longer than individuals who are lonely {(Carstensen &
i others, 2015; Reed & Carstensen, 2015).

Life-span expert Bernice Neugarten (1988) argues that in
U.S. society chronological age is becoming irrelevant. The

Y Syvarson/Corbig

: gg—yeaﬁold mayor, the 35-year-old grandmother, the 65-year-old father of a preschooler, the
2 -year-old widow who :?tal.'ts a b\usiness, and the 70-year-old student illustrate that old assump-
ons about the proper timing of life events no longer govern our lives. We still have some

Below are ﬁw_e s?atements that you may agree or disagree with. Using the 1-7

iief;l]igelow;,h\ncj.\cate your agreement with each item iy placing the appropriate
ron the line preceding that item. Please b i

eenondine: € open and honest in your

Statement

Response

Scale

16 st was ty e ls cldsa tormy
7 Strongly agree ia R .-s_e-.'to M

6 Agree
5 Slightly agree

4 Neither agree nor
disagree

3 Slightly disagree
2 Disagree
Li Strongly disagree

hange alost noth

Scoring

31-35 Extremely satisfied
26-30 Satisfied

21-25 Slightly satisfied
20 Neutral
1519 Slightly dissatisfied
10-14 Dissatisfied
5-9 Extremely dfssatisfieﬂ

FUSURE &

HOW SATISFIED AM | WITH MY LIFE?

Sr.:urc.e: E. Diener, R.A. Emmens, R.J. Larson, & 5. Griffin {1985). The Satisfaction
with Life Scale. Journal of Personality Assessment. 48, 71-75.

—SATCHEL PAIGE

American baseball piicher, 20th ceniyry

{Left) Dawn Russel competes in the long jump
in a Senior Olympics competition in Gregon;
{right) a sedentary, overwelight middle-aged
man. Even though Dawn Russel’s chronological
age is ofder, might her biological age be
younger than the middle-aged man’s?

© Owaki-Kulla Corbls

SECTION 1 The Life-Span Perspactive 17




Nature and Nurture
Can specific genes be linked to specific
environmental expetiences to influence
development? Connect to “Biological
Beginnings.”

What are some key developmental issues?
& Rubberbal /PiciureGuest RF

Personality

How much does personality change
as people go through the adult
years? Connect to “Socicemotional
Development in Middle Adulthood.”

nature-nurture issue Debate about whether
development Is primarily influenced by nature
or nurture. Nature refers to an organism's
biological inheritance, nurture fo its
environmental experiences.

stability-change issue Debate about whether
we become clder renditions of our eariy
experience (stability) or whether we develop
into someone different from who we were &t
an earlier point in development (change).

continuity-discontinuity issue Debate about
the extent to which deveiopment involives
gradual, cumulative change {continuity) or
distinct stages (discontinuity).

i8 CHAPTER 1 Introduction

expectations for when certaip life events—such as geiting married, having children, and retir-
ing —should occur. However, chronological age has become a less accurale predictor of these
life events in our society. Moreover, issues such as how to deal with intimacy and how 10 cope
wiih suceess and failure appear and reappear throughout the life spas.

From a life-span perspective, an overall age profile of an individual involves not just
chronological age bat also hiological age, psychological age, and social age. For example, a
70-year-old man (chronological age) might be in good physical health (biclogical age), be
experiencing memory problems and not be coping well with the demands placed on him by
his wife’s recent hospitalization (psychological age), and have a number of friends with whom
he regularly plays golf (social age).

Was Ted Kaczynski born a killer, or did his Jife turn him ibto one? Kaczyaski himselt
thought that his childhood was the root of his tronbles, saying that he grew up as
a geaius in a boy’s body and never fit in with other children. Did his early expe-
rences determine his later Jife? Is your own jowrney through life marked out
ahead of time, or can your experiences change your path? Arc the experiences

you have early in your journcy more important than later ones? Is your jour-
ney more like taking an elevator up a skyscraper with distinct stops along
the way or more Like a cruise down a river with smoother ebbs and flows?
These questions point to three issues about the nature of development: the
roles played by nature and nusfure, stability and change, and continuity and

discontinuity.

|

Nature and Nurture The nature-nurture issue involves the extent to which
development is influenced by nature and by nurture. Nature refers to an organism’s
biclogical inheritance, aurture io its environmental experiences.

According to those who empbasize the role of nature, just as a sunfiower grows

in an orderdy way—unless flattened by an unfriendly environment—so oo the human
grows in an orderly way. An evolutionary and genetic foundation produces commonalities
in growth and development (Belsky & Pluess, 2016; Buss, 2015; De) Gindice & Eilis, 2016;
Sutphin & Korstanje, 2016). We walk before we talk, speak one word before two words, grow
rapidly in infancy and less so in early childhood, experience a rush of sex hormones in
puberty, reach the peak of onr physical strength in late adolescence and early adulthood, and
then physically decline. Proponents of the importance of nature acknowledge thal extreme
enviroments—those that are psychologically barren or hostile—can depress development.
However, they believe that basic growth tendencies are genetically programmed into humans
(Simon & others, 2016).

By contrast, other psychologists emphasize the importance of nurture, or environmental
experiences, in development {Lamb & Lewis, 2016; Packer & Cole, 201 6: Thompson, 2015).
Experiences run the gamut from the individual’s biclogical environment (nutrition, medical
care, drugs, and physical accidents) to the social environment (family, peers, schools, com-

munity, media, and culture).

Stability and Change s the shy child who hides behind the sofa when visitors arrive
destined to become a wallflower at college dances, or might the child become a sociable,
talkative individual? Is the fun-loving, carefree adolescent bound to bave difficulty holding
down a 9-to-3 job as an aduli? These questions reflect the stability-change issue, which
involves the degree to which carly traits and characteristics persist through life or change.

Many developmentalists who emphasize stability in development argue that stability is
the result of heredity and possibly early experiences in life. For example, many argue that if
an individuat is shy throughout life (as Ted Kaczynski was), this stability is due to heredity
and possibly early experiences in which the fafant or young child encountered considerable
stress when interacting with people.

Developmentalists who emphasize change take the more optimistic view that later expe-
riences can produce change. Recall that in the Life-span perspective, plasticity, the potential

i}]n ggslljlge, ex?ts throughout the life span, although possibly to different degrees (Kuhn &
]els e ergter,r 016}.‘Elxperts such as Paul Baltes (2003) argue that older adults often show
:. y apacity for learning new things than younger adults do. However, many older adults
con ]"Tﬂﬁe to ]be good at practicing what they have learned earlier in life
e roles of early and later experience are an as cabili

‘ aspect of the stabilily-change iss
Ega: h%s. long t?cen hotly de_balllcd (Fraley & Roisman, 2015; O’ Connor, 2012:). Sorr%e ar:i:

a tv&fun, _nul‘turant caregiving during infancy and teddlerhood predicts optimal develz -
{rin_en ater in life (Easterbrooks & others, 2013). The later-experience advocates see chiF[}-
aib?mzll}softn:éltez;ble t};roughout development and believe later sensitive caregiving is just
: é s earlier sensili aregiving i ' ikulincer &
oS, wve caregiving (Antonucci & others, 2016; Mikulincer &

ontinui . - .

i ni‘ltlg? ’;:ll[:yka‘l;d Discontinuity When developmental change occurs, is it gradual or

pl? nk about qyour own developmeat for a moment. Did you gradunally become the

f;ésﬁi io}llaifedlodaiy; Or d]f you experience sudden, distinct changes as you matured? For
; » developmentalists who emphasize nurture descri .

: : lex . scribe develepment as a gradual
c(.)nltmuouz» process. Those who emphasize nature often describe development as ¢ o of
distinct stages. . e of
N 0131:: (.::Lﬁtlnuizy-(}iscontinuity issne focuses on the degree to which development

volves either gradnal, cumulative change (continuit isti i
rer s y} or distinct stages (discontinui
terms of continuity, as the oak 5 i i : e of o
A ;T grows from seedling to giant oak, it b
oak—its development is contnuous (s i “Simi , e o thouh
s (see Figure 9). Similarly, a chifd’s fi
: ‘ g . . , s first word, though
seemingly an abrupt, discontinuous event, is actually the result of weeks and months if

DIOW[]] ﬂnd pI’aCllLe. Pubel‘fy ]Tl]bht seem abrup u ~f isag 88 at occ V
Fody ~, ™ ] b t b s . P h o a
v ] érddudl pl’OCE:_ by ccurs over

terl’lylni:e;?; of t‘i}fcm}f]inmly, as an insect grows from a caterpillar to a chrysalis to a but
: ses through a sequence of stages in whi ; ; Sl X
T - ch change is qualitalively rather th
quantitatively different. Similarly, at som ; ) y rather than

- . at some point a child moves from not being ab i
abstractly about the world to bein isi L eing able to think
‘ g able to do so. This is a qualitative, disconti

. e ; ontinuous ch:

in development rather than a quantitalive, continuous change. change

Ev i
edga;liz::i;%;?p?n Sf\'lelofarﬁentai fssues Most lifc-span developmentalists acknowl-
is not all nature or all nurtnre, not all stabili :
all continuity or all discontinuit ; ! by and change. o
. tinu y. Nature and nurture, stability and chan inuit
discontinuity characterize development throughont the human IBiIfe span £ oty and
-g'ssueﬁliﬁzugh most df;vzlopmcntalists do not take extreme positions on these three important
8, there 13 spirited debate regarding how strongl is i
s, th : strongly development is influenced ac

these factors (Grigorenko & others, 2016; Hill & Roth, 2016; Moore, 2015) by eachof

Review Connect Reflect

Review

+ What are three key develcpmental
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periods, and issues in pericds?

+ How is age related to development?
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issues?
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Discontinuity. 1 ... L
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CONTINUITY AND DISCONTINUITY IN
DEVELOPMENT. Is owr development like
th.ar of o seedling gradually growing into a
giant oak? Or is it more fike that of o
coterpiffor suddenly becoming a butterfly?

processes. What concepts do these
processes have in common with the
issue of nature versus nurture, which
was also discussed in this section?

« Do you think there was/is/will be a

best age for you to be? If so, what is
it? Why?
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Psychoanalytic
~Theories

—EKURrT LEWIN

2 Theorles of Development

Cognitive

Thearies

American social psychologist, 20th century

Sigmund Freud, the pioneering architect of
psychoanalytic theory. How did Freud portray

the organization of an individual’s personality?
& Bettmann/Corbis

scientific method An approach that can be
used to obtain accurate information. It

includes the following steps: (1) conceptualize

the problem, (2) collect data, (3) draw
conclusions, and (4} revise research
conclusions and theory.

theory An interrelated, coherent set of ideas
that helps to explain phenomeana and
facilitate predictions.

hypotheses Specific assumptions and
predictions that can be tested to determine

their accuracy.

psychoanalytic theories Theories that
describe development as primariby

unconscious and heavily colored by emotion.

Behavior is merely a surface characteristic,
and the symbolic workings of the mind have
to be analyzed to understand behavior. Early
experiences with parents are emphasized.
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Describe the main theories of human development.

An EBclectic
Theoretical
Oirientation

Ecological
Theory

Ethological
Theory

Behavioral and
sacial Cognitive
Theories

How can we answer questions about the roles of nature and nurture, stability and change, and
continuity and discontinuity in development? How can we determine, for example, whether
deterioration ol memory in older adults can be prevented or whether special care can repair
the harm inflicted by child neglect? The scientific method is the best tool we have to answer
such questions (Smith & Davis, 2016).

The scientific method is essentially a four-step process: (1) conceptualize a process
or problem to be studied, {2} collect research information (data), (3) analyze the data, and
(4) draw conclusions.

In step 1, when researchers are formulating a problem to study, they often draw on
theories and develop hypotheses. A theory is an interrelated, coherent set of ideas that helps
to explain phenomena and facilitate predictions. It may suggest hypotheses, which are specific
assertions and predictions that can be tested. For example, a theory on mentoring might state
that sustained support and guidance from an adult makes a difference in the hives of children
from impoverished backgrounds because the mentor gives the children opportunities to
observe and imitate the behavior and strategies of the mentor. )

This section outlines key aspects of five theoretical orientations to development: psycho-
analytic, cognitive, behavioral and social cognitive, ethological, and ecological. Each contributes
an important piece to the life-span development puzzle. Although the theories disagree about
certain aspecls of development, many of their ideas are complementary rather than contradic-
tory. Together they let us see the total landscape of life-span development in all its richness.

Psychoanalytic theories describe development as primarily unconscious (beyond awareness)
and heavily colored by emotion. Psychoanalytic theorists emphasize that behavior 1s merely a
surface characteristic and that a true understanding of development requires analyzing the sym-
bolic meanings of behavior and the deep inner workings of the mind. Psychoanalytic theorists
also stress that early experiences with parents extensively shape development. These character-
istics are highlightaed in the main psychoanalytic theory, that of Sigmund Freud (1856-1939).

Freud’s Theory As Freud listened (o, probed, and analyzed his patients, he became
convinced that their problems were the resull of experiences early in life. He thought that as
children grow up, their focus of pleasure and sexual impulses shifts from the mouth to the
anus and eventually to the genitals. As a resull, we go through five stages of psychoscxual
development: oral, anal, phallic, latency, and genital (see Figure 10). Our adult personality,
Freud (1917) claimed, is determined by the way we resolve conflicts between sources of
pleasure at each stage and the demands of reality.

Freud’s theory has been significantly revised by a number of psychoanalytic theorists.
Many of today’s psychoanalytic theorists maintain that Freud overemphasized sexual instincts;
they argue that more emphasis should be placed on culturai experiences as determinants of
an individual’s development. Unconscious thought remains a central theme, but conscious
thought plays a greater role than Freud envisioned. One of the most influential revisionists

of Freud’s ideas was Erik Erikson.

Erikson’s Psychosocial Theory Erik Erikson (1902-1994) recognized Freud’s con-
tributions but believed that Freud misjudged some important dimensions of human develop-
ment. For one thing, Erikson (1950, 1968) said we develop in psychosocial stages, rather:
than in psychosexual stages as Freud maintained. According to Freud, the primary motivation-
for human behavior is sexual in nature; according to Erikson, it is social and reflects’

. his stages of development are known as psychosexu is vi i
> Fre d ic al stages. In his view, |
need for pleasure at any stage is either undergratified or overgratified, an individual may become fixated, or locked in, at that stage of developn;efnahe

a desire to affiliate with other people. According to Freud, our basic personality is shaped
during the first five years of life; according to Brikson, developmental change occurs
throughout the life span. Thus, in terms of the early-versus—latepexperiencecissue
described earlier in the chapter, Freud viewed arly experience as being tar more
important than later experiences, whereas Brikson emphasized the importance of
both carly and later experiences.

In Erikson’s theory, cight stages of development unfold as we go through
life (see Figure 11). At each stage, a unique developmental task confronts indi-
viduals with a crisis that must be resolved. According to Brikson, this crisis is
not a catastrophe but a turning point marked by both increased vulrerability
and enhanced potential. The more successfully an individual resolves each cri-
sis, the healthier development will be.

Tr.usr versus mistrust is Erikson’s first psychosocial stage, which is experi-
enced in the first year of life. The development of trust during infancy sets the stage
. for a lifelong expectation that the world will be a good and pleasant place to live.
L Autoromy versus shame and doubt is Brikson’s second stage. This stage occurs
in late infancy and toddicrhood (1 to 3 years). After gaining trust in their caregivers
mfz.mts begin to discover that their behavior is their own. They start to assert their serjlse
of independence or antonomy. They realize their will. If infants and toddlers
are restrained too much or punished too harshly, they are likely to develop a
sense of shame and doubt.

Initiative versus guilt, Erikson’s third stage of development, occurs during
the preschool years. As preschool children encounfer a widening social world
t-]_:.ley‘ face new challenges that require active, purposeful, responsible behaviorj
Feelings of guilt may arise, though, if the child is irresponsible and is made to feel too anxious.
: .Indusr?ry versus inferiority is Brikson's fourth developmental stage, occurring approxi-
m';l_t:f‘fly.dunng the elementary school years. Children now need to direct their energy toward
mastering knowledge and intellectual skills. The negative outcome s that the ;hild may
develop a sense of inferiority—feeling incompetent and unproductive.

_ l?urlng the adolescent years, individuals need to find out who they are, what they arc all
£, afnd v&l/here they are going in life, This is Erikson's {ifth developmental stage, identity
s identity confusion. If adolescents explore roles in a healthy manner and arrive at a
Conm:?m};art; ;’:OMOW in life, then they achieve a positive identity; if they do not, identity

Erik Erikson with his wife, Joan, an artist. Erikson generated
one of the most important developmental theories of the
twentieth century. Which stoge of Erikson's theory are you in?

Does Erikson’s description of this stage characterize you?
@ Jon Erikson/The Imaga Works

Cingmary versus isolation is Erikson’s sixth developmental stage, which individuals expe-
ne t.Unng early.adult.hood. At this time, individuals face the developmental task of form-
aﬂo:llklll‘ate .relanonsh]ps. [f young adults form healthy friendships and an intimate
: .Gp_s IP \f\fl'th another, intimacy will be achieved; if not, isolation will result.
_ ?Zg?clmvzry versus stagnation, Brikson’s scventh developmental stage, occurs during
enéra t1 DHU ttb(zl*ad. ;By generativity Erikson means primarily a concern for helping the younger
oo 1 10 develop and lead useful lives. The feeling of having done nothi
00 10 des . 1 ng to hel

Xt generation is stagnationm, : ¢ ’ i fhe
i g’ 50".1/6?‘.5%5.‘ despair is Erikson’s eighth and f{inal stage of development, which indi-

Perience in late adulthood. During this stage, a person reflects on the past. If the

Erikson’s theory Includes eight stages of
human development. Fach stage consists of a
unigue developmental task that confronts
individuals with a crisis that must be resclved.
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Erikson's
Stages

Adglescence
Z10:t0 20 yearsy

Infancy .
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FIGURE 41
ERIKSON’S EIGHT LIFE-SPAN STAGES.
Like Freud, Erikson proposed that Individuals
go through distinct, universal stages of
development. Thus, in terms of the continuity-
discontinuity issue discussed in this chapter,
both favor the discontinuity side of the
debate. Notice that the timing of Erikson's first
four stages is similar 1o that of Freud’s stages.
What are the implications of saying that
peopie go through stages of devefopmeni?

Piaget’s theory Theory stating that children
actively construct their understanding of the
world and go through four stages of cognitive
development.

Vygotsky's theory A sociocultural cognitive
thecry that emphasizes how culture and
social interaction guide cognitive
development.
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person’s life review reveals a life well spent, integrity will be
achieved; if not, the retrospective glances likely will yield
doubt or gloom—the despair Erikson described.

Evaluating Psychoanalytic Theories Contribu-
tions of psychoanalytic theories include an emphasis on
a developmental framework, family relationships, and
unconscious aspects of the mind. Criticisms include alack
of scientific support, too much emphasis on sexual under-
pinnings, and an image of people that is too negative.

Whereas psychoanalytic theories stress the importance of
the uncenscious, cognitive theories emphasize conscious
thoughts. Three important cognitive theories are Jean
Piaget’s cognitive developmental theory, Lev Vygotsky's
sociocultural cognitive theory, and the information-
processing theory.

Piaget’s Cognitive Developmental Theory
Piaget’s theory states that children go through four
stages of cognitive development as they actively construct
their understanding of the world. Two processes undetlie
this cognitive construction of the world: organization and
adaptation. To make sense of our world, we organize our
experiences. For example, we separate important ideas
from less important ideas, and we connect one idea to
another. In addition to organizing our observations and
experiences, we adapt, adjusting to new environmental
demands (Miller, 2015).

Piaget (1954) identified four stages in undesstanding
the world (see Figure 12). Each stage is age-velated and
consists of a distinct way of thinking, a different way of
understanding the world. Thus, according to Piaget (1896-1980), the child’s cognition is qualita-
tively different [rom one stage (0 another, What are Piaget's four stages of cognitive development?

Jean Plaget, the famous Swiss
developmental psychologist,
changed the way we think about the
development of children’s minds.
What are some key ideqs in

Piaget’s theory?
© Yves de Bralne/Black Star/Stock Photo

» The sensorimotor stuge, which lasts from birth to about 2 years of age, is the first
Piagelian stage. In this stage, infants consiruct an understanding of the world by coor-
dinating sensory experiences (such as seeing and hearing) with physical, motoric
actions—hence the term sensorimoior.

 The preoperational stuge, which lasts from approximately 2 to 7 years of age, is Piaget’s
second stage. In this stage, children begin o go beyond simply connecting sensory
information with physical action and represent the world with words, images, and draw-
ings. However, according to Piaget, preschoo] children still lack the ability to perform
what he calls operations, which are internalized mental actions that allow children o do
mentally what they previously could only do physically. For example, if you mmagine
putting two sticks together to see whether they would be as long as another stick,
without actually moving the sticks, you are performing a concrete operation.

s The concrete operafional stuge, which lasts from approximately 7 to 11 years of age,
is the third Piagetian stage. In this stage, children can perform operations that involve
objects, and they can reason logically when the rcasoning can be applied to specific or
concrete examples. For instance, concrele operational thinkers cannot imagine the steps
necessary to complete an algebraic equation, a task that is too absiract for idividuals

at this stage of development.

s The formal operational stuge, which appears between the ages of 11 and 15 and
continues through adulthood, is Piaget's fourth and final stage. In this stage, individu-
als move beyond concrete experiences and begin to think in abstracl and more

Stage

The child car now reason.
Ibgically about concrete’

“experiences with physica
. actiond. Ar-infant progress
irorm reflexive;instinctualact
it birth to. the bégirining of
: “symbolié thought towa
Cendof thestage.

different sets

Birth to 2 Years of Age
1o v

PIAGET'S FOUR STAGES OF COGNITIVE DEVELOPMENT. According to Piaget, how a child

fgl\:!ksfgﬂt’?ow ml.fh the child knows—determines the child’s stage of cognitive develcpment.
o credit fefi to right) ¢ Stockbyte/Getty Images RF; © BananaStock/PunchStock RF; & imagel00/Corbis RF: £ Purestock/Getty Images RF

lqgical terms. As part ol thinking more abstractly, adolescents develop images of ideal
cnrjumstances. They might think about what an ideal parent would be like and compare
their parents to this ideal standard. They begin to entertain possibilities for the future
and are fascinated with what they can be. In solving problems, they become more sys-
tematic, ‘deveﬁoping hypotheses about why something is happening the way it is and |
t_hcn testing these hypotheses. We will examine Piagel’s cognitive developmental theor
further in other chapters. ’

Vygetsky’s Sociocultural Cognitive Theory Like Piaget, the Russian develop-
gznwt:hst L\;}v Vygotsky (1 896-1934) 'argped that children actively construct their knowledge.
_Cocnit\iftrc,d yglotsky (1962 g:':we so.c1al interaction and cutture far more important roles in
_thz eYc E)pmen[ than Piaget dlq_ ngutsky’s theory is a sociocultural cognitive theory
hat emphasizes how culture and social interaction guide cognitive development.

activ:iigqo(téky p(l}rtrayed‘ the child’s devellopr‘nent as inseparable from secial and cultural
g 1 u».% t}z?uv_am &.PCJ_‘CZ, 20i§). He maintained thal cognitive development involves learn-
'Strategjclq The ‘H']VCT'IUOH‘b of soc1§ty, such'as language, mathemaltical systems, and memory
i Lﬁ]e l].lb. 11}1l olne ‘culture,.chﬂdren might ]eé.ll"ﬂ to count with the help of a compuler; in
iy mé)re_jd]rll,li tdEdlfl’by using b.eac.:ls. _Accordmg to Vygotsky, children’s social interaction
s imemctionctha Um. and peers is mdlspensable. to their cognitive development. Through
theit enltoes {R, ?/ learn to use the tools that will help them adapt and be successful in
.'n'd ot ogott & others, 2015). In later chapters, we will examine ideas about learning

g that are based on Vvgotsky’s theory.

Th i i
Z:s S}Etciig?‘izf?:Proicessm.g Thegry Intjormation—prﬂcessing theory empha-
?Laget’s o bats lrlILampulatc mf?rmat]on, rrllomtor it, and strategize about it. Unlike
'ﬁ:ncribe - 13, ut like Vygqtskys theory, information-processing theory does not
" velopment as stage-like. Instead, according to this theory, individuals deveiop
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- Concrete Operational .

* ‘events and classify objects nto

Forimial Operational
Tl Stage

The éd_b_i_és_éént' 're:a's';.o'ns' : 8
In miore abstract, idealistic; and:;
- logical ways: 11 i o

% Yeaes of Age
Through Sdulthood

Lev Vygotsky was born the same year as
Piaget, but he died much earlier, at the age
of 37. There is considerable interest today in
Vygotsky's sociocultural cognitive theory of
child development. What are some key

characteristics of Viygotsky's theory?
AR. Lauria/Dr. Michael Cole, Laboratory of Human Cognition,
University of California, San Diegao

information-processing theory Emphasizes
that individuals manipulate information, monitor
it, and strategize about it. Central to this theory
are the processes of memory and thinking.
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B. F. Skinner was a tinkerer who liked to make new gadgets. The
younger of his two daughters, Deborah, was raised in Skinner's
enclosed Air-Crib, which he inverted because he wanted to
control her environment completely. The Air-Crib was sound-
proofed and temperature controlled, Debbie, shown here as a
child with her parents, is currently a successful artist, is married,
and lives in London. Whot do you think about Skinner’s Alr-Crib?

€ AP Images

Albert Bandura has been one of the leading
architects of social cognitive theory. How

does Bandura’s theary differ from Skinner's?
© Linda A Cleero/Stanford News Service

social cognitive theory The view of
psychelogists who emphasize behavior,
environment, and cognition as the key factors
n development.
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a gradually increasing capacity lor processing information, which allows
them to acquire increasingly complex knowledge and skills (Muller &
Kerns, 2015).

Robert Siegler (2006, 2013), a leading expert on children’s information
processing, states that thinking is information processing. In other words,
when individuals perceive, encode, represent, store, and retrieve information,
they are thinking. Siegler emphasizes that an important aspect of develop-
ment is learning good strategies for processing information. For example,
becoming a belter reader might involve learning to monitor the key themes
of the matertal being read.

Siegler (2006) alse argues that the best way to understand how children
learn is to observe them while they are learning. He emphasizes the impor-
tance of using the microgenetic method 1o obtain detailed information ahout
processing mechanisms as they are oceurring [rom moment to moment.
Siegler concludes that most research methods indirectly assess cognitive
change, being more like snapshots than movies. The mictogenetic method
seeks to discover not just what children know but the cognitive processes
involved in how they acquired the knowledge. A typical microgenetic study
will be conducted across a number of trials assessed at various times over
weeks or months (Miller, 2015). A number of microgenetic studies have
focused on a specific aspect of academic learning, such as how children learn
whole number arithmetic, fractions, and other areas of math (Fazio, DeWolf, &
Siegler, 2016; Siegler, 20164, b; Siegler & others, 2015). Microgenetic stud-
ies also have been used to discover how children learn a particular concept
in science or a key component of learning to read.

Evaluating Cognitive Theories Contributions of cognitive theories include a posi-
tive view of development and an emphasis on the active construction of understanding,
Criticisms include skepticism about the pureness of Piaget’s stages and too little attention to

individual variations.

Behaviorism essentially holds that we can study scientifically only what can be directly
observed and measured. Qut of the behavioral tradition grew the belief that development is
observable behavior that can be learned through experience with the environment (Spicgler,
2016). In terms of the continuity-discontinuity issue discussed earlier in this chapter, the
behavioral and social cognitive theories emphasize continuity in development and argue that
development does not occur in stage-like fashion. Let’s explore two versions of behaviorism:
Skinner’s operant conditioning and Bandura’s social cognitive theory.

Skinner’s Operant Conditioning According to B. F. Skinner (1904-1990), through
operant conditioning the consequences of a behavior produce changes in the probability of
the behavior’s occurrence. A behavior followed by a rewarding stimulus is more likely to
recur, whereas a behavior followed by a punishing stimulus is less likely to recur. For exam-
ple, when an adult smiles at a child after the child has done something, the child is more
likely to engage in that behavior again than if the adult gives the child a disapprovieg look.

In Skinner’s (1938) view, such rewards and punishments shape development. For Skinner
the key aspect of development is behavior, not thoughts and feelings. He emphasized that
development consists of the pattern of behavioral changes that are brought about by rewards
and punishments. For example, Skinner would say that shy people [earned to be shy as a
result of experiences they had while growing up. It follows that modifications in an environ-
ment can help a shy person becorme more socially oriented.

Bandura’s Social Cognitive Theory Some psychologists agree with the behavior-

ists’ notion that development is learned and is influenced strongly by environmental interac-

tions, However, unlike Skinner, they also see cognition as important in understanding
development (Mischel, 2014). Social cognitive theory holds that behavior, environment, and
cognttion are the key factors in developnient.

2 Nina Leen/Time Life Fictures/Getty Images

. American psychologist Albert Bandura (1925~ ) is the leading architect of social cogni-
tive theory. Bundura (1986, 2004, 2010a, b, 2012, 2015) emphasizes that cogunitive processes
have important links with the environment and hchavior. His early research program focused
heavily ou observational learning (also called imitation or modeling), which is learning that
oceurs through observing what others do. For example, a young boy might observe his father
velling in anger and treating other people with hostility; with his peers, (he young boy later
acts very aggressively, showing the same characteristics as his father’s behavior. Social
cognitive theorists stress that people acquire a wide range of behaviors, thoughts, and feel-
ings through observing others’ behavior and that these observations play a central role in
life-span developrment.

What is coguitive about observational learning in Bandura’s view? He proposes that

Peoplc coguitively represent the behavior of others and then sometimes adopt this behay-
lor themselves,
. Bandura’s (2004, 2010a, b, 2012, 2015) most recent model of learning and development
includes three elements: behavior, the person/cognition, and the environment. An individual’s
. Stratggzes are an example of a cogaitive factor. As shown in Figure 13, behavior, person;
ognittve, and environmental factors operate interactively, 4

vals_.sating Behavioral and Social Cognitive Theories Countributions of the
‘behavioral and social cognitive theories include an emphasis on scientific research and envi-
fonmental determinants of behavior. Criticisms include too little emphasis on cognition in
kinner’s theory and inadequate attention paid to developmental changes.

:_Eﬂ'_l.olegy- stresses that behavior is strongly influenced by biology, is tied to evolution, and is
:Chﬂl_'?Ct.ﬁl'IZed by critical or sensitive periods. These are specific time frames during which
a. crding to ethologists, the presence or absence of certain experiences has a long-lastin :
inflience op individuals (Bateson, 2015). i
S.bfst;fligean Zj()C‘)]UgiSt Konrad Lorenz (1993—1989) helped bring ethology to prominence. In

s mmhov&jn 1‘eseau'ch, Lorenz (1965) studied the behavior of greylag geese, which will follow
i €3 as soon as they hatch. Lorenz separated the eggs laid by one £oO0se into two
aﬁngnt? group he retu.rned ‘to the goose to be hatched by her, The other group was hatched
i : a‘us:)ltor. The goslings in the first group .performed as predicied. They followed their
e fi'jst& hatgg Zs they hatchgd_ However, those in the second group, which saw Larenz when
o i de » followed him everywhere, as though he were their mother. Lorenz marked
iy %1 and then plz%ced both groups under a box. Mother goose and “mother” Lorenz stood
85 the box was lifted. Each group of gostings went directly 1o its “mother” Lorenz

led- this ny, P S
¢ this Process imprinting— the rapid, innate learning that involves attachment o the first
VIng object seen,

behavier, is followed through the water by three impri . f
: : : ' ; printed greylag geese. Describ L § 1
with the geese, Do you think his experiment would have had the same resufts with human babies? Explain. ’ oo experment
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Behavior

Person/ .
Cognitive 5

» Environment

FIGURE 43

BANDURA'S SOCIAL COGNITIVE MODEL,
The arrows iflustrate how relations between
behavior, person/cognitive, and environment
are reciprocal rather than one-way. Person/
cognitive refers to cognitive processes (for
example, thinking and planning} and perscnal
characteristics (for example, believing that
You can control your experiences).

Achievement
Bandura emphasizes that self-efficacy
is a key person/coegnitive factor in
children’s achievement. Cennect to
“Socioemotional Development in
Middie and Late Childtiood.”

ethelogy Stresses that bahavior is strongly
influenced by biclogy, is tied to evolution, and
fs characterized by critical or sensitive periods.
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after the divorce, family interaction has become more stable. As an example of socio-
historical circumstances, consider how career opportunities for women have increased
since the 1960s.

John Bowlby (1969, 1989) illustrated an important application of ethological theory
to human development. Bowlby stressed that attachment to a caregiver over the Tirst year
of life has important consequences throughout the lile span. In his view, if this attachment

Attachment © iy positive and secure, the individual will likely develop positively in childhood and adult- Bronfenbrenner (2004; Bronfenbrenner & Morris 2000) subsequently added biological
Human babies go through a series of hood. If the attachment is negative and insecure, life-span development will likely not be influences to his theory, describing it as a bjoecolggjc,a] theory, Nenetheless, it is still égom_
phases in developing an attachmentto . optimal. We will explore the concept of infant attachment in much greater detail later in inated by ecological, environmental contexts. ,

acaregiver, Connectto“Socioemoetional & this edition. Contributions of ecological theory include a systematic examination of macro and

micre dimensions of environmental systems, and atlention to connections between envi-
ronmental systems. A further contribution of Bronfenbrenner’s theory is an emphasis on
a range of social contexts beyond the family, such as neighborhood, religion, school, and
workplace, as influential in children’s development (Gauvain & Perez, 2015). Criticisms
include inadequate attention to biological factors, as well as too little emphasis on cogni-
tive factors.

In Lorenz’s view, imprinting needs to take place at a certain, very early time in the life of
the animal, or else it will not take place. This point in time is called a critical period. A related
concept is that of a sensitive peried, and an example of this is the time during infancy when,
according to Bowlby, attachment should occur in order to promote optimal development of
social relationships.

Amnother theory that emphasizes biological foundations of development—evolutionary
psychology—will be presented in the chapter on “Biological Beginnings,” along with views
on the role of heredity in development, In addition, we will examine a number of biological
theories of aging in later chapters,

Contributions of ethological theory include a focus on the biological and evo-
lutionary basis of development. and the use of careful observations in naturalistic
settings. Criticisms include too much emphasis oa biological foundations and a
belief thai the critical and sensitive period concepts might be too rigid.

Development in Infancy.”

. Macresystem.
o and \deologies of g
. '_-_-N&{\wdes' s e g

Ne single theory described in this chapter can explain entirety the rich complexity of life-span
development, but each has contributed to our understanding of development. Psychoanalytic i
theory best explains the unconscious mind. Erikson’s theory best describes the changes that ttlj.lne anfenbrenqerdevgiopec' ecologica
oceur during adult development. Piaget's, Vygotsky’s, and the information-processing views inf;g’s:dp:ffepnﬁ:fotgj y ISH;SE tche e
provide the most complete description of cognitive developrnent. The behavioral and social — emphasizes the importa:(.:e of b:jt(;]rymlcro and
cognitive and ecological theories have been the most adept at examining the environmental — macro dimensions of the environment in
determinants of development. The ethological theories have highlighted biology’s role and  Which the child lives.
the importance of sensitive periods in development. Courtosy of Comel University
In short, although theories are helpful guides, relying on a single theory to explain

development is probably a mistake. This book instead takes an eclectic theoretical orienta-
tion, which does not follow any one theoretical approach but rather selects from each theory
whatever is congidered its best features. In this way, you can view the study of development
as it actually exists—with different theorists making different assumptions, stressing different . . .
.empirical problems, and using different strategies to discover information, Figure [5 com- T:Ifmc thearetical orientation An orientotion
.'pares the main theorctical perspectives in terms of how they view important issues in life- ;pi,rgZi; Eﬁiﬂﬁg zgézgi:gﬁoéiﬂhe
span development. . whatever is considered the best in it. "

While ethological theory stresses biclogical factors, ecological theory
emphasizes environmental factors. One ecological theory that hag
important implications for understanding life-span development was cre-
atcd by Urie Bronfenbreaner (1917-2005). Bronfenbrenner’s ecologi-
cal theory (Bronfenbrenner, 1986, 2004; Bronfenbrenner & Morris,
1998, 2006) holds that development reflects the influence of several
environmental systems. The theory identifies five covironmental systemns:
microsystem, mesosystem, exosystem, macrosystem, and chronosystem
(see Figure 14).

The microsystem is the setting in which the individual lives. These con-
texts include the persen’s family, peers, school, and neighborhood. Tt is in the
microsystem that the most direct interactions with social agents take place—with
parents, peers, and teachers, for example. The individual is not a passive recipient
FIGIURE 44 of expericnces in these settings, but someone who helps to construct
the settings.

The mesosystem involves relations between microsystems or con-
nections between contexts. Examples are the relation of family experi-
ences to school experiences, school experiences to religious
experiences, and family experiences to peer experiences. For example, children whose
parents have rejected them may have difficulty developing positive relations with teachers.

The exosystem consists of links between a social setting in which the individual does not
have an active role and the individual’s immediate context. For example, a hushand’s or

- THEORY & ISSUES

Continuity/discontinuity, Biclogical and
early versus later experiences environmenta! factors

BROMFENBRENNER'S ECOLOGICAL THEQRY OF
DEVELOPMENT. Bronfenbrenner’s ecological thecry consists of
five environmental systems: microsystem, mesosystem, exosystem,
macrosystem, and chronssystem.

Discontinuity bé'twéen

hasis on interaction E:n_dadé'g'tatlo Hvironment':
2 setting for cognitive: sttuctiiés ta develops '
“processing view has not addressad this Jssue:

Parenting - child’s experience at home may be influenced by a mother’s experiences at work. The mother v bt iiainiy emiphasizes biological:éfivironmertal
How are parent-child relationships  might receive a promotion that requires more travel, which might increase conflict with the interactio e
and children’s peer refations Inked? | husband and change patterns of interaction with the child, * Environmentviewed as the cause of beravior I both vows.

The macrosystem invotves the culture in which individuals live. Remember from earlier
in the chapter that culture refers to the behavior patterns, beliefs, and all other products of a
group of people that are passed on from generation to generation. Remember also that cross-
cultural studies—the comparison of one culture with one or more other cultures—provide
) information about the generality ol development.
Bronfenbrenner’s ecqloglcal theory The chronosystem consists of the patterning of environmental events and transitions
Bronfenbrenner’'s environmental systems L ) L. . . :
thecry that focuses on five envirenmental over the life course, as well as sociohistorical circumstances. For example, divorce is .
one transition. Researchers have found that the negative effects of divorce on children

systems: microsystem, mescsystem,
exosystem, macrosystem, and chronosystem. often peak in the first year after the divorce (Hetherington, 1993, 2006). By two years

Connectto “Socioemotional Develop-

ment in Early Childhood.” S T T
Discontinuity but no. stages; ctiical orsensitive periods

-.emphasized; early experiences very important i1~
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‘Review @@ﬁﬁé@iif R‘eﬁe&t

escribe the rain
theories of human
development:

4 %é@%m%@ on %&w%‘?%ewﬁg@m :

Methods for
Collecting Data

Science refines everyday
thunking.
—ALBERT EINSTEIN

German-born American physicist, 201k centtiry

laboratory A controlled setting in which many
of the complex factors of the “real worid” are

removed.
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Research Designs

« What characterizes ecological theory?
What are some contributions and
criticisms of the theory?

- What is an ecleciic theoretical
orientation?

Review

- What are the four steps of the
scientific method? How can theory
and hypotheses be defined? What are
two main psychoanalytic theories?
wWhat are some contrlbutions and
criticisms of the psychoanalytic
theories?

+  What are three main coghitive
thaories? What are some contributions
and criticisms of the cognitive theories?

+ What are two main behavioral and social
cognitive theoties? What are some
contributions and criticisms of the
behavioral and social cognitive
theories?

. ‘What is the nature of ethological
theoty? What are some contributions

and criticisms of the theory?

Connect

+  The beginning of this section started
with a guestion about whether special
care might be able to repair the harm
Infiicted by child neglect. How might
this guestion be answered differently
using the varlous theories outlined?

Heflect

- Which of the life-span theories do
you think best explains your own
development? Why?

Explain how research on life-span development

evelopment
is conducted.

Conducting Minimizing Bias

Ethical Research

Time Span of Research

tation, how do scholars and researchers determine that one

If they follow an eclectic orien
her? Through scientific rescarch, the features

feature of a theory is somehow befter than anot
of theories can be tested and refined {Smith & Davis, 2016).

Generally, tesearch on life-span development is desi gned to test hypotheses, which in some
cases are derived from the theories just described. Through research, theories are modified to
reflect new data, and occasionally new theories arise. How are data about life-span development
collected? What types of research designs are used to study life-span development? And what
are some ethical considerations in conducting research on life-span development?

Whether we are interested in studying attachment in infants, the cognitive skills of children,
or social Telationships in older adults, we can choose from several ways of collecting data
{Salkind, 2017; Trochim, Donnelly, & Arora, 2016). Here we outline the measures most often

used, beginning with observation.

Observation  Scientific observation requircs an important set of skills {Christensen,
Johnson, & Turner, 2013). For observations to be effective, they have to be systematic, We
have to have some idea of whal we are looking for. We have fo know whom we are observ-

ing, when and where we will observe, how the observations will be made, and how they will

be recorded.

Where should we make our observations? We have two choices: the Jaboratory and the
everyday world.

When we observe scientifically, we often need to contro! certain factors that determine
behavior but are not the focus of our inquiry (Jackson, 2016; Stangor, 2015). For this reason,

some rescarch on life-

- quickest way (o get information abowut people is to ask
them for it, One technique is to interview them directly.
-A related method is the survey (sometimes referred to
‘as a questionnaire), which is especially useful when
:_nformaﬁon from many people is needed. A standard
set of guestions is used to obtain peoples’ sell-reported
“attitudes or beliefs about a particular topic. In a- good

‘tanging from religious beliefs to sexual habits to atti-

-§ehools. Surveys and interviews may be conducted in

.. _Ehg:they think is socially acceptable or desirable rather
1:40 say what they truly think or feel (Madill, 2012).

span development is conducted in a laboratory, a controlled setting.

where many of the complex factors of the “real world” are absent. For cxample, suppose you
wgnt to ojbserve how children react when they see other people act aggressively. l,f you obse)j‘ve
children in their homes or schools, you have no control over how much aggression the chil-
dren observe, what kind of aggression they see, which people they see acting aggressivel
ot how other people treat the children. In contrast, if yon observe the children in a lab(;;atoryg
you can control these and other factors and therefore have more confidence about how t}(])
interpret your observations.
Laboratory rescarch does have some drawbacks, however, including the following:

1. Iris almost impossible to conduct research wi ici i
i ) without the participants kno
being studied. ! ! vine fhey e
2, The laboratory setting is unnatural and therefore can causc the participants to behave
unnaturally.

3. People who are willing to come to a university laboratory may not accurately represent
groups from diverse cultural backgrounds.

4. Pe'ople :VhO are l{nfarﬂiﬁar with university settings and with the idea of “helping
science” may be mtimidated by the laboratory sctting. i

Naturalistic observation provides insights that sometimes cannot be attained in the labo-
ratory (Lc.cdy & Ormrod, 2016). Naturalistic observation means observing behavior in real-
world settings, making no effort to maniputate or control the situation. Life-span researchers
conduct naturalistic observations at sporting events, child-care centers, work settings maH;
and other places people live in and frequent. ’ ! N

Naturalistic observation was used in one study thar focused on conversations in a children’s

-, science museumn {Crowley & others, 2001). When visiting exhibits at the science museum

parents ‘\.VBTB far morc likely to engage boys than girls in explanatory talk. This finding suggests
a gender bias that encourages boys more than girls to be interested in science (sec Figure 16).

Survey and Interview Sometimes the best and

'ur.vey.a the guestions are clear and unbiased, allowing
espondents to answer unambiguously.
- Surveys and interviews can be used (o study tapics

des about gun control to beliefs about how to improve

son, over the telephone, and over the Internet.
One problem with surveys and interviews is the
endency of participants to answer guestions in a way

or .e?(amp‘le, on a survey or in an interview some indi-
lauals. might say that they do not take drngs even
ought they do.

: g.a;f:fe:: TSSZ. A standardized test has uniform procedures for administration and
mdivjdzals-arzh ar ized testslallo_w a person’s performance to be compared with that of
Gy, 2014) ,O us they prgwde m_formatm]? abc_)ut individual differences among people
i o] I.atenf: ;;xam@e is the Stanford~Bmet_ intelligence test, which will be discussed
ites it thatr. ) t(Lur s:core on the Stanford-Binet test tells you how your performance
.Oﬁe-'crizicgsm cf}.‘ ou's'imlds of ()the_r people who have taken the test (Geisinger, 2012).
bl : o st_andachged l(.ists is that they assume a person’s behavior is consistent
"0, et personality and intelligence—two primary targets of standardized testing—can
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FIGURE 18
PARENTS’ EXPLANATIONS OF SCIENCE
TO SONS AND DAUGHTERS AT A SCIENCE
MUSEUM. In a naturalistic observation study at
a children’s science museum, parents were
three times more likely to explain science to

boys than to girls (Crowley & others, 2001). The
gender difference occurred regardiess of
whether the father, the mother, or both parents
were with the child, although the gender
difference was greatest for fathers’ science
explanations to sons and daughters.

What are some important strategies § 1 .
» gies in conducting observational r j i ?
€ Philadelphia Inquirer/MCT/Landov Images o soearch with chiidren:

naturalistic observation Studies that involve
ohserving behavior in real-world settings.

standardized test A test with uniform
procedures for administration and scoring.
Many standardized tests allow a persen’s
performance to be compared with the
performance of other individuals.
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vary with the simation. For example, a person may
perform poorly o 4 standardized mtelligence test in
an office sctiing but score much higher at home,
where he or she is less anxious.

Case Study A case study is an in-depth look
at a single individual. Case studies are performed
mainly by mental health professiopals when, for
either practical or ethical reasons, the uanique
aspects of an individual’s life cannot be duplicated
and tested in other individuals. A case study pro-
vides information about one person’s experiences;
it may focus on nearly any aspect of thc subject’s
life that helps the researcher understand the per-
gon’s mind, behavior, or other attributes (Yin,
2012). A researcher may gather information for a
case study from interviews and medical records. In
later chapters, we discuss vivid case studies, such
as that of Michae] Rehbein, who had much of the

Mahatma Gandhi was th irit der of Ingia in the middle of the twentieth centu . Erik . “ - .
atma Gandhi was the spirfiuaj leader of Inda I ‘e & ol e e century. = left side of his brain removed at 7 years of age 1o

Erikson conducted an extensive case study of Gandhi's life to determine what contributed to
his identity development. What are some limitations of the case study approdch?

© Bettmann/Corbis

Al e

Cognitive Neuroscience and Aging
The cognitive neuroscience of aging
involves the study of links between the
brain’s development in older adults
and changes in their cognitive skills.
Connect to “Cognitive Development in
Late Adulthood”

Gene x Environment{G x E) Interaction
Increasingly, researchers are exploring
how the interaction of a specific
gene and a specific aspect of the
environment affects development.
Connect io “Biological Beginnings.”

case study An in-depth look at a single
individual.
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end severe epileptic seizures.

A case study can provide a dramatic, in-depth
portrayal of an individual’s life, but we must be cau-
tious when generalizing from this information. The subject of a case study is unigue, with a
genetic makeup and personal history that no one else shares. In addition, case studies involve
judgments of unknown reliability. Researchers who conduct case studies rarely check to see
if other professionals agree with their observations or findings.

Physiological Measures Researchers are increasingly using physiotogical measures
when they study development at different points in the life span (de Haan, 20115; Johnson,
2016, Kennedy & others, 2015; Zisner & Beauchaine, 2016). Hormone levels are increasmgly
used in developmental research.

Cortisol is a hormene produced by the adrenal gland that is linked to the body’s siress
level and has been measured in studies of temperament, emotional reactivity, and peer
relations (Gunnar, Doom, & Esposito, 2013; Jacoby & others, 2016). Also, as puberty
unfolds, the blood levels of certain hormones increase. To determine the nature of these
hormonal changes, researchers analyze blood samples from adolescent volunteers {Susman &
Dorn, 2013).

Another physiological measure that is increasingly being used is neuroimaging, especially
functional magnetic resonance imaging (fMRI), in which eleciromagnetic waves arc used to
construct images of a person’s brain tissue and biochemical activity (Casey, 2015; de Haan &
Johnson, 2016; Galvan & Toftenham, 2016; Park & Farrell, 2016). Figure 17 compares the
brain images of two adolescents—one a non-drinker and the other a heavy drinker—while
they are engaged in a memory task.

Electroencephatography (EEG) is a physiological measure that has been used for many
decades to monitor overall electrical activity in the brain (Reznick, 2013). Recent electroen-
cephalograph research includes studies of infants’ attention and memory (Rajan & Bell, 2015).
In many chapters of this book, you will read about recent research on changes in the brain
during prenatal development, infancy, childhood, adolescence, and aging.

Heart ate has been used as an indicator of infants’ and children’s development of percep-
tion, attention, and memory (Kim, Yang, & Lee, 2015). Further, heart rate has served ag an
index of different aspects of emotional development, such as inhibition and anxiety (Blood &
others, 2013).

Researchers study eye movernent to learn more about perceptual development and other
developmental topics. Sophisticated cye-tracking equipment reveals detailed information about
infants’ perception, attention, and the development of autism (Johnson & Hannon, 2015).

Yet another dramatic change in physiological methods is the advancement in methods to
assess the actual units of hereditary information—genes—in studies of biological influences

on dfvelopﬁnent {Cho & Suh, 2016; Grigorenko & others, 2016; Moore, 2015). For example
in a later chapter you witl read about the role of the ApoE4 gene in Aizhei i :
01 P gene in Alzheimer disease (Park &

When you are conducting research on life-span development, in addition to selecting a method
for col]ectmg data, you also need to choose a research design. There are three main types of
research designs: descriptive, correlational, and experimental.

aescriptlve Research All of the data-collection methods that we have discussed can
he used in da?scriptive research, which aims to observe and record behavior. For example, a
researcher might observe the extent to which people are altruistic or aggressive toward ea,ch
other. Ey itself, descriptive research cannot prove what causes some pﬁgnomenon but it can
reveal important information about people’s behavior (Leedy & Ormrod, 2016). ?

Correlational Research  In contrast with descriptive research, correlational research
goes beyond describing phenomena to provide information that will help us to predict how
peoplt: will behave, In cerrelational research, the goal is to describe the strength of the
relationship between two or more events or characteristics. The more strongly the two events
are correlated (or related or associated), the more accuratcly we can predict one event fl‘orﬁ
the other (Aron, Aron, & Coups, 2017}

For example, to find out whether children of permissive parcnts have less sell-conirol
than other children, you would need to carefully record cbservations of parents’ permissiveness
a.nd their children’s self-control. You might observe that the higher a parcnt was inlpermiﬂ—
siveness, the lower the child was in seli-control. You would then analyze these data statisticali
to y.w%d a numerical measure called a correlation ceefficient, which is a number based on ﬁ
statistical analysis that describes the degree of association between two variables. The cor-

* relation coefficient ranges from —1.00 to +1.00. A negative number means an inverse relation.

I_Eithis ?xample, you mght find an inverse correlation between permissive parenting and
children’s self-control with a cocfficient of, say, —.30. By contrast, you might find a positive

- correlation of +.30 between parental monitoring of children and children’s self-control.

The higher the correlation coefficient (whether positive or negative), the stronger the

: ]issomatlon bctw.cen the two variables. A correlation of 0 means that there is no assoctation
etween the variables. A correlation of —.40 is stronger than a correlation ol +.20 becanse

we dl_srcgar.d whether the correlation is positive or negative in determining the strength of
he correlation. )

A cauton is in order, however. Correlation does not equal causation (Heiman, 2014

.__._2_015‘). Thc correlational finding just mentioned does not mean that permissive parenting
necessarily causes low self-control in children. It could have that meaning, but it also could

ncéllca_te that a c‘hﬂd’s lack of setf~control caused the parents to throw up their arms in despair
| give up trying to control the child. It also could mean that other factors, such as heredity

: .f- | . . . . .
3 _povl;:.lty, LdUSf.:d the correlation belween permissive parenting and low self-control in chil-
rern. Figure 18 illustrates these possible interpretations of correlational data.

Aﬁ'pi;L:;Z;? ii Reseafrci? T"o study causality, .rcsear'chers turn to experimental research.
s o beh; a c-d;c_u y regulated proc_edure in wt_ucb one or more factors believed to
o e dvun‘ c(:in}g‘ studied are mampﬂlat:ed wmlc all other factors are held constant.
o T o 2 Elr 5(;Ju y c,‘hanges when a factor is manipulated, we say that the manipulated
e am} cf-;-‘eb.: Thc "ch‘dv.lor to change. In other wgrds, the experiment has demonstrated
. oot bees : fe ;duse{ 1 the f.actor that was plampulated. The effect is the behavior that
= b\e of the mdmpulatlpn. Nonexperimental rescarch methods (descriptive and
=lationa ]fjbﬂ'rlTCh) cannat establish cause and effect becausc they do not involve manipu-

10g factors in a controlled way. 1PU

ahg'faii.ldfnt and erendent Variables Experiments include two types of
ulfted d_Cl(?rs, or variables: independent and dependent. An indepeadent variable is a
aled, influential, experimental factor. It is a potential cause. The label “independent”

HoURE 17
BRAIN IMAGING OF 15-YEAR-OLD
ADOLESCENTS. These two brain images
indicate how alcohoel can influence the
functioning of an adolescent’s brain. Notice
the pink and red ccloring {which indicates
effective brain functioning involving memory)
in the brain of the 15-year-old non-drinker
{top) while engaging in a memory task, and
compare it with the lack of those colors in the
brain of the 15-year-old heavy drinker (hottom)

under the influence of alcohol.
Dr. Susan Tapert, University of California, San Diego

descriptive research Studies designed to
cbserve and record behavior.

correlational research Research that
attempts to determine the strength of the
relationship between two or more events or
characteristics.

correlation coefficient A number based on
statistical analysis that is used to describe the
degree of association between two variables.
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Observed Correlation:  As permissive parenting

increases, children’s self-centrol decreases.
— . ]

FIGURE 18

Possibie explanations for this ehesrved rorrelsiion

Children's
lack of .
self-control

Permissive
parenting.

Permissive:
parenting and:
children’s lack:
of self-control

POSSIBLE EXPLANATIONS OF CORRELATIONAL DATA

© Digital Vision/PunchStock RF

~ Participants randoraly assigried to-
“Fexperimental ard control groups

Independent =

Control g.r'c)u'p o

is used because this variable can be manipulated independently of other fac-
tors to determine its effect. An experiment may include ome independent
variable or several of them.

A dependent variable is a factor that can change in ap experiment, in
response to changes in the independent variable. &% researchers manipulate
the independent variable, they measure the dependent variable for any result-
ing effect.

For example, suppose that you conducted a study to determine whether
women could change the breathing and sleeping patterns of their newborn
babies by meditating during pregnancy. You might require one group of
pregnant women to engage in a certain amount and type of meditation each
day while another group would not meditate; the meditation is thus the inde-
. pendent variable. When the infants are born, you would observe and measure

variable (no meditation] .
Dependent
variable Newhaorns' breathing and sleeping patterns

FIGURE 19

PRINCIPLES OF EXPERIMENTAL
RESEARCH. Imagine that you decide to
conduct an experimental stucdy of the effects of
meditation by pregnant women cn thelr
newboerns' breathing and sleeping patterns.
You would randomiy assign pregnant women
o experimental and control groups. The
experimental-grous women would engage in
meditation over a specified number of sessions
and weeks. The conirol group would not. Then,
when the infants are born, you would assess
their breathing and sleeping pattemns. If the
hreathing and sleeping patterns of newbormns
whose mothers were in the experimental
group are more positive than those of the
control group, you would conclude that
meditation caused the positive effects.

experiment A carefully regulated procedure
in which one or more of the factors believed
to influence the behavicr being studied are
manipulated while all other factors are

held ceonstant.
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their breathing and sleeping patterns. These patterns are the dependent vari-
able, the factor that changes as the result of your manipulation.

Experimental and Control Groups Experiments can involve one or more experi-
mental groups and one or mote conirol groups (Gravetter & Forzano, 2016). An experimen-
tal group is a group whose experience is manipulated. A control group is a comparison
group that is as similar to the experimental group as possible and that is treated in every
way like the experimental group except for the manipulated factor {independenl variable).
The contral group serves as a baseline against which the effects of the maniputated condition
can be compared.

Random assignment is an important principle for deciding whether each participant will
be placed in the experimental group or in the control group. Random assignment means that
yesearchers assign participants to experimental and control groups by chance. It reduces the
Jikelihood that the experiment’s results will be due to any preexisting differences between
groups (Kantowitz, Roediger, & Elmes, 2015). In the example involving the effects of medi-
tation by pregnant women on the breathing and sleeping patterns of their newborns, you
would randomly assign half of the pregnant women to engage in meditation aver a period of
weeks (the experimental group) and the other half to not meditate over the same number of
weels (the control group). Figure 19 illustrates the nature of experimental research.

Rescarchers in life-span development have a special concern with studies that focus on the
relation of age to some other variable. We have several options: Researchers can study dif- .

ferent individuals of varying ages and compare them or they can study the same individuals
as they age over time.

Qross-Sectionai Approach The cress-sectional approach is a research strategy that
simultancously compares individuals of different ages. A typical cross-sectional study might
i‘ﬂcludﬁ three groups of children: 5-year-olds, 8-year-olds, and ! 1-year-olds. Another study might
mf:ludc groups of 15-year-olds, 25-year-olds, and 45-year-olds. The groups can be compared
with respect to a variety of dependent variables; IQ, memory, peer relations, attachment to
pmepts, hormonal changes, and so on. All of this can be accomplished in a short time. In some
studies, data are collected in a single day. Even in large-scale cross-sectional studies with hun-
dreds of subjects, data collection does not usually take longer than several months o complete

. The main advantage of the cross-sectional study is that the researcher does not have tc;
W.’:lll': for the individuals to grow up or become older. Despite its efficiency, though, the cross-
sectional approach has its drawbacks. It gives no information about how individuals change
or about the stability of their characteristics. It can abscure the increases and decreascs of
development—the hills and valleys of growth and development. For example, a cros&sectional.
study of lile satisfaction might reveal average increases and decreases, but it would not show
how the life satisfaction of individual adults waxed and waned over the years. It also would
not t(_aﬂ us whether the same adults who had positive or negative perceptions of life satisfac-
tion in carly adulthood maintained their relative degree of life satisfaction as they became
middle-aged or older adults.

Longitudinal Approach  The longitudinal approach is a research strategy m which
the same ‘mdividuals are studied over a period of time, usually several years or more. For
ex?rnple, in a longitudinal study of life satisfaction, the same adults might be assessed peri-
odically over a 70-year time span—at the ages of 20, 35, 45, 65, and 90, for example,
Longitudinal studies provide a wealth of information about vital issues such as stability
and change in development and the influence of early experience on later development, but
they‘ do have drawbacks (Cicchetti & Toth, 2015, 2016). They are expensive and time ,con—
suming. The longer the study lasts, the more participants drop out—they move, get sick, lose
ther‘est, and so ferth. The participants who remain may be dissimilar to those ﬁvho drol; out
hiasing the outcome of the study. Those individuals who remain in a longitudinal study ove;‘
a number of years may be more responsible and conformity-oriented, for example, or they

: might lead more stable lives.

. Cohort Effects A cohorr is a group of people who are born at a similar point in history

and share similar experiences as a result, such as living through the Vietnam War or growing
. ., . . =
up in the same ¢ity around the same time. These shared experiences may produce a range of

. differences among cohorts (Kadlecova & others, 2015; MacDonald & Stawski, 2016; Schaie

2013, 20 1‘6). For example, people who were teenagers during the Great Depression are likely
0 -dlffel‘ from pcgp]e who were teenagers during the booming 1990s in regard to their edu-
Cational opportunities and economic status, how they were raised, and their attitudes toward

- Sex and religion. In life-span development research, cohort effects are due to a person’s time

£ birth, era, or generation but not to actual age.
- Cokort effects are important becanse they can powerfully affect the dependent measures in
study ostensibly concerned with age (Carstensen & others, 2015; George & Feiraro, 2016,
artssan & others, 2015; MacDonald & Stawski, 2016). Researchers have shown thar it i!s espej

cially important to be aware of cohort effects when assessing adult intefligence (Schaie, 2009

013, 20?[6). Individuals born at different points in time—such as 1920, 1940, and 1960-—have
varying opp_orlf.lmties for education. Individuals born in earlier years had less access to
g fttslgn, and le fact may have a significant effect on how this cohort performs on intelligence
égrgtivflge::i%ea_chfzrg ha\_fe found that crqss—secﬁona] studies indicate more than %0 percent of
ol et ne in aging is due to a s'{!gwmg of prqcessing speed, whereas longitudinal studies
ther o0 B/Ilqsrgant or less of cogritive decline is duc to processing speed (MacDonald &

. 1-309: ,t alc onald & Stawski, %OIS, 2016; Stawski, Slwinski, & Hofer, 2013),
201_3‘20;14 CXd.anle -of a clohort effect oceurred in u study in which older adults assessed
o sn]gagt_:d in a higher level of apstract reasoning than their counterparts assessed
£ 10 :ra:i 1?fr in 1990—1993 (Gerstorf & others, 2013), Another study illustrated how
! 'butggme ‘1 g}f_nce in when people are born can produce differences in cognitive and
s $ (Christensen & others, 2013). In this study, Danish cohorts born in 1905
.We.r? compared when each cohort reached their nineties, with the 1915 cohort

£ significantly better cognitive and health profiles.
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Intelligence

Cotort effects help to explain differ-
ences in the intelligence of peopie
borm &t different points in time.
Connect to “Physical and Cognitive
Development in Middle Adulthood.”

cross-sectional approach A research strategy
in which individuals of different ages are
compared at one time.

longitudinal approach A research strategy in
which the same individuals are studied over a
period of time, usually several years or more,

eohort effects Effects due to a person’s time
of birth, era, or generation rather than the
person’s actual age.
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Caohort effects are due to a person's time of
birth or generation but not actually to age.
Think for a moment about growing up (a)
during the Great Depressicn or (b} today. How
might your development differ depending on
which of these time frames has dominated
your fife? your parents’ lives? your

grandparents’ lives?

{Left) George Grantham Bain Collection, Library of Congress.
Reproduciion Number #LC-US262-63966; {right) © Jamie
GrilliBlend Images/Corbis RF

How are today’s millennials expetiencing
youth differently from earlier generations?
& Mark Bowden/E+/Getty Images RF

34 CHAPTER 1

Introduction

Cross-sectional studies can show how different cohorts respond, but they can confuse
age changes and cohort effects. Longitudinal studies are effective in studying age changes but
only within one cohort. - .

Various gencrations have been given labels by the popular culture. Figure 20 describes
the labels given to various generations, their histerical periods, and the reasons .for these
labels. Consider the following description of the current generation of youth and think about
how they dilfer from earlier youth generations:

They are hislory’s first “always connccted” generation. Steeped in digital technology a{ld
social media, they treat their multi-tasking hand-held gadgets almost like a body part—.tor
better or worse. More than § in 10 say they sleep with a cell phone glowing by the _I.)ed, poised
to disgorge texts, phone calls, e-mails, songs, news, videos, games,.and Wak.e-up legles: But
sometimes convenjence vields to temptation. Nearly two-thirds admii to texting while driving
(Pew Rescarch Center, 2010, p. 1).

So far we have discussed many aspects of research on life-span development, bu_t where
can you read about this research firsthand? Read Connecting Through Research to find out.

Generation Historical Period Reasons for Label

First generation to come of age and enter
emerging adulthcod (18 to 25 years of age)
in the twenty-first century {the new millen-
nium). Two main characteristics: {1) connec-
tion to technology, and {2) ethnic diversity.

Individuals born in 1980
and later

Millennials

Described as lacking an identity and savvy
loners.

Individuals born between
1965 and 1980

Generation X

Label used because this generation repre-
sents the spike in the number of babies born
after World War 1l; the largest generation
ever to enter late aduithood in the United

thMduaIs born between
1246 and 1964

Baby Boomers

States.
Silent IncEivic:juaI.s. born between Children of the Great Depression and
Generation 1928 and 1245. World War II; described as conformists
) ' and civic minded.
FIGURE 20

GENERATIONS, THEIR HISTORICAL PERIODS, AND CHARACTERISTICS

arehy Published?

Where is

Regardiess of whether you pursue a career in life-span development,
psychology, or some related scientific field, you can benefit by learn-
ing about the journal process. As a stu-

dent, you might be required to Jook up
original research in journals. As a parent,
teacher, or nurse you might want to con-
sult journals to obtain information that
will help you understand and work more
effectively with people. And, as an inquir-
ing person, you might look up information
in journals after you have heard or read
something that pigued your curiosity.

A journal pubiishes scholarly and
academic information, usually in a
specific domain—lke physics, math,
sociology, or our current interest, life-
span development. Scholars in these
fields publish most of their research in
journals, which are the source of cere infor-
mation in virtually every academic discipline.

An increasing number of journals publish
information about fife-span development. Among
the leading journals in fife-span development are
Developmental Psychology, Child Development,
Pediatrics, Pediatric Nursing, The
Journals of Gerontology, Infant
Behavior and Development, Journal
of Research on Adolescence, Journal
of Adult Development, Journal of
Gerontological Nursing, Psychology
and Aging, Human Development, and many others. Also, a number of
journals that do not focus solely on development publish articles on
various aspects of human development. These journals include Journal
of Educational Psychology, Sex Roles, Journal of Cross-Cultural
Research, Journai of Marriage and the Family, and Journal of
Consulting and Clinical Psychology.

Every journal has a board of experts who evaluate articles submit-
ted for publication. Each submitted paper is accepted or rejected on
the basis of such factors as its contribution to the field, methodological
excellence, and clarity of writing. Some of the most prestigious journals
reject as many as 80 to 90 percent of the articles submitted.

Journal articles are usually weitten by professionals for other
professionals in the specialized field of the journal’s focus; therefore,
they often contain technical language and terms specific to the dis-
ciplire that are difficult for nonprofessionals to understand. Their
structure often takes this format: abstract, introduction, method,
resufts, discussion, and references.

The abstract is a brief summary that appears at the beginning of
the article. The abstract lets readers quickly determine whether the

LPEDIATRICS

By ;w't:__-
SOHTON 0T
Adolescence §

Re

Research journals are the core of Informaticn in virtually avery
academic discipline. Those shown here are among the
increasing number of research journals that publish information
about life-span development. What are the main parts of o

research article that presents findings from original rescarch?
€ The McGraw-Hill Companfos, Inc/Mark Dlerker, photographer

article is relevant to their interests. The introduction introduces the
problem or issue that is being studied. It includes a concise review of
research relevant to the topic, theo-
retfical ties, and one or more hypoth-

eses to be tested. The method section

consists of a clear description of the

subjects evaluated in the study, the

measures used, and the procedures
that were followed. The method sec-
tion shouid be sufficiently clear and
detailed so that by reading it another
researcher could repeat or replicate
the study. The results section reports
the analysis of the data coflected. In

most cases, the results section includes
statistical analyses that are difficult for
nonprofessionals to understand, The dis-
cussion section describes the author’s

conclusions, inferences, and interpretation
of what was found. Statements are usually
made about whether the hypotheses pre-
%g sented in the introduction were supported,
limitations of the study, and suggestions for

future research. The last part of the journal article,

called references, includes biblio-
graphic information for each source
cited in the article. The references
section is often a good resource for
finding other articles relevant to a
topic that interests you.

Where do you find journals such as those described above? Your
college or university library likely has some of them, and some pub-
lic libraries also carry journals. Online resources such as PsyciNFO
and PubMed, which can facilitate the search for journal articles, are
avallable to students on many campuses.

The research published in the journals mentioned above shapes
our lives. it not only informs the research of other life-span development
researchers, but it alse informs the practices of law and policy makers,
physicians, educaters, parents, and many others. [n fact, much of what
you will find that is new in this edition of this textbook comes directly
from the research that can be found In the journals mentioned above.

Research journals are the core of information in virtuatly every
academic discipline. Those shown here are among the increasing
number of research journals that publish information about life-span
development.

What ore the mals ports of o research arficle th presents findings
from origing! resegrch?
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Brthics in research may affect you personally if you ever serve as a participant in a study. In
that event, you need to know your rights as a participant and the responsibilities of research-
ers to assure that these rights are safeguardod.

Tf you ever become a researcher in life-span development yourself, you will need an
even deeper understanding of ethics. Even il you only carry out experimental projects in
psychology courses, you must consider the rights of the participants in those projects
(Jackson, 2016). A student might think, “I volunteer in a home for people with intellectual
disabilities several hours per week. | can use the residents of the home in my study o see
if a particular treatment helps improve their memory for everyday tasks.” But without proper
permissicns, the most well-meaning, kind, and considerate studies still violate the rights of
the participants.

Today, proposed research at colleges and vniversilies must pass the scrutiny of a research
ethics committee before the research can be jnitiated (Leary, 2017). In addition, the American
Psychological Association (APA) has developed ethics guidelines for its members. The code
of ethics instructs psychologists to protect their participants from mental and phystcal harm.
The participants’ hest intercsts geed to be kept foremost in the researcher’s mind. APA’s
ainidelines address four important issues:

1. Informed consent. All participants must know what their vesearch participation will
imvolve and what risks might develop. Even after informed consent is given, participants
must retain the right to withdraw from the study at any time and for any reason.

2. Confidentiality. Researchers are respensible for keeping all of the data they gather on
individuals completely confidential and, when possible, completely agpnymous.

3. Debriefing. After the siudy has been completed, participants should be informed of its
purpose and the methods that were used. Tn most cases, the experimenter alse can
inform participants in a general manner beforehand about the purpese of the research
without leading participants to behave in a way they think that the experimenter
is expecting.

4, Deception. In some circumstances, telling the participants beforehand what the
research study is about substantially alters the participants’ behavior and invalidates
the tesearcher’s data. Tn all cases of deception, however, the psychologist must ensure
that the deception will not harm the participants and that the participants will be
debriefed (told the complete nature of the study) as soon as possible after the study
is completed.

Studies of life-span development are most useful when they are conducted without bias or
prejudice toward any particular group of people. Of special concern is bias based on gender
and bias based on culoure or ethnicity.

Gender Bias For most of its existence, our society has had a strong gender bias, a pre-
conceived notion about the abilities of women and men that prevented individuals from
pursuing their own interests and achieving their potential (Hyde, 2014). Gender hias also has
had a less obvious effect within the field of life-span development. For example, it is not
unusual for conclusions to be drawn about females’ attitudes and behaviors from tesearch
conducted with males as the only participants.

Furthermore, when researchers find gender differences, their reports sometimes magnify
those differences (Denmark & others, 1988). For example, a researcher might report that
74 percent of the men in a study had high achievement expectations versus only 67 percent of
the women and go on to talk about the differences in some detail. In reality, this might be a rather
small difference. Tt also might disappear if the study were repeated, or the study might have
methodological problems thai don’t allow such strong interpretations.

Pam Reid is a leading researcher who studies the effects of gender and ethnic bias on
development. You can read about Dr. Reid’s interests in Connecting with Careers.

Pam Reld, BEducational and Developmenial
Psychoiogist

When she was a child, Pam Reid fiked to play with chemistry sets.
Reid majored in chemistry during college and wanted to become a
doctor. However, when some of her friends signed up for a psychol-
ogy class as an elective, she decided to take the course. She was
intrigued by learning about how people think, behave, and develop—
so much so that she changed her major to psychelogy. Reid went on
to obtain her Ph.D. in psychology (American Psychological Association,
2003, p. 16).

For a number of years, Reid was a professor of education and
psychology at the University of Michigan, where she aiso was a
research scientist at the Institute for Research on Women and Gender.
Her main focus has been on how children and adolescents develop
social skills, with a special interest in the development of African

Pam Reid (center), with students at the University of Saint Joseph.
Courtesy of Dr. Pam Reid

in Chicago. From 2008 fo 2015, she was president of the University
of Saint Joseph in Hartford, Connecticut, before retiring to pursue
other interests.

American girls {Reid & Zalk, 2007). She has been involved in numer-

ous community activities, including the creation of a math and tech-
nology enrichment program for middle-schoal girls. In 2004, Reid
became provost and executive vice-president at Roosevelt University

Culiural and Ethnic Bias Today there is a growing realization that research on life-
span development needs to include more people from diverse ethnic groups. Historically,
peaple from cthnic minority groups (African American, Latino, Asian American, and Native
Algelican) were excluded from most research in the United States and simply thought of as
var_lations from the norm or average. If minority individnals were included in samples and
their scores didn’t fit the norm, they were viewed as confounds or “noise” in data and dis-

~counted. Given the fact that individuals from diverse ethnic groups were excluded from

esearch on life-span development for so Tong, we might reasonably conclude that people’s

: real lives are perhaps more varied than research data have indicated in the past.

}llesearchlers also have tended to overgeneralize about ethnic groups (Schaefer, 2015).
Ethnic gloss is using an ethnic label such as African American or Latino in a superficial way

:.that portrays an ethnic group as being more homogeneous than it really is (Trimble, 1988).
~For example, a researcher might describe a research sample like this: “The participants were

60 Latinos.” A more complete description of the group might be something like this: “The 60

“Latino participants were Mexican Americans from low-income neighborhoods in the south-

Wgstern area of Los Angeles. Thirty-six were from homes in which Spanish is the dominant
anguage spoken, 24 from homes in which English s the main langnage spoken. Thirty were
orn in the United States, 30 in Mexico. Twenty-eight described themselves as Mexican Amer-

n, 14 as Mexican, 9 as American, 6 as Chicano, and 3 as Latino.” Ethnic gloss can cause
esearchers to obtain samples of ethnic groups that are not represcntative of the group’s diver-
iy, which can lead to overgeneralization and stereotyping.

éhﬂdgoss Parke.and B%iymond Buriel (2906) described how research on cthuic minority
sardren and their families has not been given adequate attention, especially in light of their

- _ft:lgf;:aﬂi re_ltes _of):grow_th. Until I'E?Cflﬂtiy, ethn;ic minority families were combined in the
SIoEOTY ﬁu{lority, which masks mportant differences among ethnic groups as well as

Ufte;mtg; within an ethnic group. When rese?arch hgs be_ep conducted on ethnic groups, most

iy y are connlpa{ed to non—.Laln‘m V.Vhltes. to identify group differences. An assumption

HL group studies is that ethnic minority children have not advanced far enough to be the
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Eor more information about whal educational psychologists do, see
the Corears in Life-Spon Development dppendix.

ethnic gloss Using an ethnic label such as
African American or Latine in a superficial

way that porirays an ethnic group as being
more homogeneous than it really is.
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all non-Latino White males, the other of a diverse group of females and males from different ethnic groups,
c in life-span development, such as parenting, love, or cultural values. if you were conducting
depending on whether the participarnts in your study were the individuals in the photographt

Look at these two photographs, one of
including some non-Latino White males, Consider a topi
research on this topic, might the resuilts of the study differ

on the left or an the right?
{Left) © Anthony CassidyThe Image Bank/Getly Images; (right} & Punchstock/Digital Wision RF

same as non-Latino White children and that this developmental lag contributes to ethnic
minority children’s problems. Recently, some researchers have replaced, two-group studies
with more in-depth examination of variations within a single ethnic group. For example, a
researcher might study how parents in an ethnic group adapt to the challenges they face as
a minority in U.S. society and how these experiences contribute to the goals they have for
their children.

The continued growth of minority families in the United States in approaching decades
will mainly be due to the immigration of Latino and Asian families, Researchers need “to take
into account their acculturation level and generational status of parents and children,” and
consider how these factors might influcnce family processes and child outcomes {Parke &
Buriel, 2006, p. 487). More attention also necds to be given to biculturalism because the
complexity of diversity means that some children of cotor identify with two or more ethnic
groups (Schwartz & others, 2013a, b). And language development research needs to focus more
on second-language acquisition (usually English) and bilingualism and how they are linked to
school achievement (Echevarria, Richards-Tuior, & Vogt, 2015; Herrera & Murry, 2015).

normative history-graded influences,

Review Connect Reflect Review e
. What methods do researchers use to and nonnormative life events.

collect data cn life-span development?

- What research designs are used to
study human development?

< How is research conducted on the
time span of peocple’s lives?

« ‘What are researchers’ ethical

Describe how these influences
relate to what you just read about
cohort effects.

xpiain how research on
life-span development is
conducted.

responsibilities 1o the people they study? - You and your parents grew up at
«  How can gender, cuitural, and ethnic different points in time. Consider
hias affect the outcome cf a research some ways that you are different
study? from your parents. Do you think
some of your differences might be ...
Connect due to cohort effects? Explain.

- Earlier In the chapter, you read about
normative age-graded influences,
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topical connections ioking forward “ -

In the chapter on “Biclogical Beginnings,” you will continue to learn ahout theory and
research as you axplore the biclogical underpinnings of life-span development. The influ-
ence of human evolution on development will be covered, including a discussion of
natural selection and adaptive behavior. You will examine how the human genome works,
the collaborative naiure of genes, and how DNA plays a role in the person each of us
becomes. You also will explore the challenges and choices people encounter when decid-
ing to reproduce, including infertility treatments and adoption. And you will read in greater
depth about the many sides of the age-old nature-nurture debate, focusing on the way

heredity and environment interact.

Introduction

1 The Life-Span

The Imporance of
Studying Life-Span
Development

Characteristics of the Life-
Span Perspactive

Zome Contemporary
Concerns

i_otogica!. Cognitive, and
Socioemciional Processes

: Periods of Development

e

? The Mature of Development

Discuss the distinctive features of a life-span perspective
an development.

«  Development is the pattern of change that begins at concepiion and continues through the
human life span. It includes both growth and decline. Studying lile-span development helps
prepare us to take responsibility for children, gives us insight about our own lives, and gives
us knowledge about whal our lives will be like as we age.

» . Life expectancy has inereased dramatically in the last century but life span has remained
‘virlually the same. The life-span perspective includes these basic conceptions: development
is lifelong, muitidimensional, multidirectional, and plastic; ils study is multidisciplinary; it is
contextual; il involves growth, maintenance, and regulation of loss; and it is a co-construction
of biclogical, cultural, and individual factors. Three important sources of contextuat influ-
ences arc (1) normalive age-graded influences, (2) normative history-graded influences, and
{3) nonnormaltive life events.

s Health and wcll-heing, parenting, education, sociocultural contexts and diversity, and social
policy are all areas of contemporary concern that are closely tied to life-span development.
Important dimensions of the sociocultural context include culture, ethnicity, socioeconomic

.status, and gender. There is increasing interest in social policy issues related to children and
to older adulls.

Identify the most impoertant processes, periods, and issues
in development.

= Three key categories of developmental processes are biological, cognitive, and socioemo-
tional. Throughout development, there are cxtensive connections between these types
of processes.

« The life span is commonly divided into the following development periods: prenatal,
infancy, early childhood, middle and late childhood, adolescence, early adulthood, middle
adulthooed, and late adulthood. Recently, life-span developmentalists have described the
human life span in terms of four ages, with a special focus on the third and fourth ages, as
well as a distinction between the young-old and oldest-old. An important aspect of lfe-span
development involves connections across periods of development.
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The Significance of Age

Developmental Issues

- B?%@izeggf ﬁ@vemg}m@ni R

Psychoanalytic Theories

Cognitive Theories

Behavioral and Social
Cognitive Theories

Ethological Theory

Ecclogical Theory
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According to some experts on life-span development, loo much emphasis is placed on
chronological age. In studics covering adolescence through late adulthood, older people
report the highest Tevel of happiness. We often think of age only in terms of chronological
age, but a full evaluation of age requires consideration of chronological, biological, psycho-
logical, and social age. Neugarten emphasizes that we are moving toward a society in which
chronological age is only a weak predicior of development in adulthoed.

an Eclectic Theoretical
Orlentation

The nature-nurture issue focuses on the extent to which development is mainly influenced by
nature (biclogical inheritance} or nurture (experience). The stahility-change issuc focuses on the
degree to which we become older renditions of our early experience or develop into someone
different from who we were earlier in development. A special aspect of the stability-change
issue is the extent to which development is determined by early versus later experiences.
Developmentalists describe development as continuous (gradual, or cumulative change) or as
discontinuous (@brupt, or a sequence of stages). Most developmentalists recognize thal extreme
positions on the nature-nurture, stability-change, and continuity-discontinuity issues are unwise.
Despite this consensus, there is sifil spirited debate on thesc issues.

Development

Methods for
Collecting Cata

Research Designs

Describe the main theories of human development.

The scientific method involves four main steps: (1) conceptualize a problem, (2) collect data,
{3) analyze dala, and (4) draw conclusions. Theory is often involved in conceptualizing a
problem. A theory is a coherent set of interrelated ideas that helps to explain phenomena and
to facilitale predictions. Hypotheses are specific assertions and predictions, often derived
from theory, that can be tested. According to psychoanalytic theorics, devilopment primarily
depends on the unconscious mind and is heavily couched in emotion. Freud argued that indi-
viduals go through five psychosexual stages. Erikson’s theory emphasizes eight psychosocial
stages of development: trust versus mistrust, autonomy versus shame and doubt, initiative
versus guilt, industry versus inferiority, identity versus identity confusion, ntimacy versus
isolation, generativity versus stagnation, and integrity versus despair, Contributions of psycho-
analytic theories include an emphasis on a devetopmental framework, family relationships,
and unconscious aspects of the mind. Criticisms include a lack of scientific support, too
much emphasis on sexual underpinnings, and an image of people that is oo negative.

Time Span of Research

Conducting Ethical
Fesearch

Minimizing Bias

Three main cognitive theories are Piaget’s, Vygotsky’s, and information-processing. Cognitive
theories emphasize thinking, reasoning, language, and other cognitive processes. Piaget pro-
posed a cognitive developmental theory in which children use their cognition to adapt o their
world. In Piaget’s theary, children go through four coguitive stages: sensorimetor, preopera-
tional, concrete operational, and formal operational. Vygotsky's sociocultural cognitive theory
emphasizes how culture and social interaction guide cognitive developtment. The information-
processing approach emphasizes that individuals manipulate information, monitor i, and
strategize about it. Contributions of cognitive theories include an emphasis on the active con-
struction of understanding and a positive view of development. Criiicisms include giving too
litfle attention to individual variations and skepticism about the pureness of Piaget's stages.

key terms

biological processes

Bronfenbrenner’s ecological
theory

case study

coguitive processes

‘cohort effects

ontinuity-discontinuity issue

“correlation coefficient

arrelational research

s eross-cultural studies

‘Cross-sectional approach

Two main behavioral and social cognitive theories are Skinner’s operant conditioning and
Bandura’s social cognitive theory. In Skinner’s operant conditioning, the consequences of a
behavior produce changes in the probability of the behavior’s occurrence. In Bandura’s
social cognitive theory, observational learning is a key aspect of life-span development.
Bandura emphasizes reciprocal interactions among person/cognition, behavior, and environ-
ment. Cantributions of the hehavioral and social cognitive theories include an emphasis on
scientific research and a focus on envirenmental factors. Criticisms include inadequate atten-
tion to developmental changes and, in Skinner’s theory, too little attention to cognition.

Ethology stresses that behavior is strongly influenced by biology, is tied to evolution, and is
characterized by critical or sensitive periods. Contributions of cthological theory include a
focus on the biological and evoluticnary basis of development. Criticisms include rigidity of
the concepts of critical and sensitive periods.

4 Research on Lite-Bpan

connections between them. Criticisms include inadequate attention to biological factors, as
well as a lack of emphasis on cognitive factors.

»  An cclectic theoretical orientation does not follow any one theoretical approach but rather
selects from each theory whatever is considered the best in it.

Explain how research on life-span development is conducted.

«  Methods for collecting data about life-span development include observation (in a laboratory
or a naturalistic setting), survey (questionnaire) or interview, standardized test, case study,
and physiological measures.

o Threc main research designs arc descriptive, correlational, and experimental. Descriptive
rescarch aims to observe and record behavior. In correlational research, the goal is to describe
the sirength of the relationship between two or more evenls or characteristics. Experimental
research involves conducting an experiment, which can determine cause and effect. An inde-
pendent variable is the manipulated, influential, experimental factor. A dependent variable is a
factor that can change in an experiment, in response to changes in the independent variable.
Experiments can involve one or more experimental groups and control groups. In random
assignment, researchers assign participants to experimental and contrel groups by chance.

»  When researchers decide about the time span of their research, they can conduct cross-sectional
or longitudinal studies. Life-span rescarchers are especially concerned about cobort effects,

= Researchers’ ethical respensibilities incinde seeking participants’ informed consent, ensuring
their confidentiality, debriefing them about the purpose and potential personal consequences
of participating, and avoiding unnccessary deception of participants.

> Researchers need to guard against gender, cul{ural, and cthnic bias in research. Every effort
should be made to make research equitable for both females and males. Individuals from
varied cthnic backgrounds nced to be included as participants in life-span research, and
overgeneralization about diverse members within & group must be avoided,

culture information-processing theory Piaget’s theory
psychoanalytic theories

scientific method

descriptive research
development .
eclectic theoretical orientation
Erikson’s theory

laboratory

life-span perspective
longitudinal approach
naturalistic observation

social cognitive theory
social policy

Ecological theory emphasizes environmental contexts. Bronfenbrenner’s environmental sys-
tems view of development proposes five environmental systems: microsysiem, mesosystem,
exosyslem, macrosystem, and chronosystem. Contributions of the theory include a syslem-
atic examination of macro and micro dimensions of environmental systems and atiention to

ethnic gloss nature-nurture issue socioeconomic status (SES})
ethnicity nonnormative life events socioemotional processes
ethology normative age-graded stability-change issue
experiment influences standardized test

gender normative history-graded theory

hypotheses influences Vygotsky’s theory
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The field of life-span development offers an amaz-
ing breadth of carecrs that can provide extremely
satisfying work. College and university professors
teach courses in many areas of life-span develop-
ment, Teachers jmpart knowledge, understanding,
and skills to children and adolescenis. Counselors,
clinical psychologists, nurses, and physicians help
people of different ages to cope more cffectively
with their lives and improve their well-being.

These and many other careers related to life-
span development offer many rewards. By work-
ing in the field of life-span development, you can
help people to improve their lives, understand
yourself and others better, possibly advance the
statc of knowledge in the field, and have an enjoy-
able time while you are doing these things. Many
careers in life-span devclopment pay reasonably
well, For example, psychologists earn well ebove
the median salary in the United States.

If you are considering a career in lfe-span
development, would you prefer to work with
infants? children? adolescents? older adulis? As
you go through this term, try to spend some time
with people of different ages. Observe their
behavior. Talk with them about their lives. Think
about whether you would like to work with people
of this age in your life’s worle

Tn addition, to find out about carcers in life-
span development you might talk with people who
work in verious jobs. For example, if you have
some interest in becoming a school counselor, call
a school, ask to speak with a counselor, and sel up
an appointment to discuss the counselor’s career
and work. If you have an interest in becoming a
nurse, call the nursing department at a hospital
and set up an appointment to speak with the nurs-
ing coordinator about a nursing carecr.

Another way of exploring careers in life-
span development is 1o work in a related job while
you are in college. Many colleges and universitics
offer internships or other work experiences for
students who major in specific ficlds. Courss
credit or pay is given for some of these jobs. Take
advantage of ihese opportunities. They can help
you decide if this is the right career for you, and
they can help you get into graduaie school, if you
decide you want to go.

An advanced degree is not absclutely neces-
gary for some careers in life-span development,
but usually you can considerably expand your
opportunities (and income) by obtaining a gradu-
ate degree. If you think yon might want (o go 1o
graduate school, talk with one or more professors
about your interests, keep a high grade-point
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average, take appropriate courses, and realize that
you likely will need Lo take the Craduate Record
Examinalion al some point.

In the upcoming sections, we will profile a
number of careers in four areas: education/
research; clinical/counseling; medical/mursing/
physical development; and f; amilies/relationships.
These are not the only career options in life-span
development, but the profiles should give you an
idea of the range of opportunities available, For
each career, we will describe the work and address
the amount of education required and the nature
of the training. We have provided chapter titles
after some entries to help you find Connecting
with Careers, the career profiles of people who
hold some of these positions. The Web site for
this book gives more detailed information about
these carects in life-span development.

Education/Research

Numerous careers in life-span  development
involve education or research, The opporlunities
range from college professor to preschool teacher
1o school psychologist.

College/University Professor

Professors teach courses in life-span development
at many types of instimtions, including research
universities with master’s or Ph.D. programs in
life-span development, fonr-year colleges with no
graduate programs, and community colleges. The
courses in life-span development are offered in
many different programs and schools, including
psychology, education, nursing, child and family
studies, social work, and medicine. In additicn to
teaching at the undergraduate or graduate level {or
both), professors may conduct research, advise
students or direct their rescacch, and serve on col-
lege or universily committees. Rescarch is part of
a professor’s job description at most universities
with master’s and Ph.D. programs, but seme col-
lege prefessors do not conduct research and focus
instead on teaching.

Teaching lLife-span development at a college
or university almost always recuires a Ph.D. or
master’s degrec. Obtaining a Ph.D. usuaily takes
four to six years of graduate work; a master’s
degree requires approximaiely two years. The train-
ing involves taking graduatc courses, learning (o
conduct research, and atiending and presenting
papers at professional meetings. Many graduate
students work as teaching or research assistants for
professors in an apprenticeship relationship that
helps them te become competent teachers and

researchers. Read the profiles of professors in the
“acioemotional Development in Middie Adult-
hood” and “Socicemoticnal Development in
Late Adulthood’” chaplers.

Researcher

Some individuals in the field of life-span devel-
opment work in research positions. They might
wark for a university, a government agency such
5 the National Institute of Mental Health, or pri-
yate industry. They generate research idcas, plan
studies, carry out the research, and usually
attempt to publish the research in a scientific
journal. A researcher often works i collaboration
with other researchers. One researcher might
spend much of his or her time in a iaboratory;
another researcher might work in the field, such
as in schools, hospitals, andso o Most research-
ers in life-span dcvelopment“ha\re either a master’s
oraPh.D.

Elemenisry or Secondary School
Teacher

Elementary and secondary school teachers teach
one or more subject areas, preparing the curricu-
lum, giving tests, assigning grades, monitoring
stadenls’ progress, conducting parent-teacher con-
ferences, and attending workshops. Becoming an
glementary or secondary school teacher requires a
minimoum of an undergraduate degree, The train-
ing involves taking a wide range of courses with a
major or concentration in education as well as
completing supervised practice teaching.

Excentional Children {Special
Education) Teacher

Teachers of exceptional children spend concen-
trated time with children who have a disability
such as ADHD. intellectual disabilities, or cerc-
bral paisy, o with children who are gifted. Usually
some of their work occurs outside of the stodents’
regular classroom and some of it inside the stu-
dents’ regular classroom. A teacher of exceptional
chitdren works closely with the student’s regular
¢lassroom teacher and parents to create the best
cducational program for the student. Teachers of
exceptional children often continue their educa-
tion afier obtaining their undergraduaie degree
and aftain a master’s degree.

Early Childhood Educaior

Early childhood educators work on college faculties

and uswally teach in community colleges that award

an associate degree in early childhood education.
They have a minimum of a master’s degres it .

their field. In graduate school, they take courses in
carly chiléhood education and receive supervisory
training in child-care or early childhood programs.

preschool/Kindergsrien Teacher
Preschool teachers teach mainly 4-year-old children,
and kindergarten tcachers primarily teach 5-year-
old children. They usvally have an undergraduate
degree in education, specializing in eardy childhood
education, State certification to become a preschoal
or kindergarten teacher usually is required.

Family and Consumer Science
Educaior

Family and consumer science educators may spe-
cialize in early childhood education or instruct
middle and high school students about such mat-
ters as nutrition, interpersonal relationships, human
sexuality, parenting, and human development.
Hundreds of colleges and universities throughout
the United States offer two- and four-year degrec
programs in family and conswmer science. These
programs usually require an internship. Additional
education courses may be needed to obtain a teach-
ing cerlificate. Some family and consumer science
educaters go on to graduate school for further
training, which provides a background for possible
jobs in college teaching or research. Iead a profile
of a family and consumer science educator in
the “Physical and Cognitive Development in
- Adelescence” chapter.

- Educational Psychologist

Educational psychelogists most often teach in a col-
~lege or university and conduct research in various
i dreas of educational psychology such as learning,
mativation, classroom management, and assessment.
They help train students for positions in educational
psychology, school psychology, and teaching. Most
“éducational psychologists have a doctorate in cduca-
tion, which takes four to six years of graduate work.
Read a profile of an educational psycholegist in
e “Intreduction’” chapter.

chool Psychologist

SQ_]._ioo] psychologists focus on improving the psy-
qhgl@gical and intellectual well-being of elemen-
ary;: middle/junior, and high school students.
They give psychological Lests, interview students
eir parents, consult with teachers, and may
; l_de counseling to students and their families.
éy may work in a centralized office in a school
SHICt or in ong or more schools.

:School psychologists usually have a master’s
Qgt_oral degree in school psychology. In gradu-
.SQhonL they take courses in counseling,
sessment, learning, and other areas of education
d psychalogy.

ontologist
Etontologists wsually work in research in some

h_?f Fhe federal or stale government. They
: _ﬁﬁzé in the study of aging with a particular

focus on government programs for older adults,
social policy, and delivery of services to older
adults. Tn their research, gerontologists define
problems to be studied, collect data, interpret the
results, and make recommendations for social
policy. Most gerontologists have a master’s or
doctoral degree and have taken a concentration of
coursework in adult development and aging.

Clinical/Counseling

A wide varicty of clinical and counseling jobs arc
linked with life-span development. These range
from child clinical psychologist to adolescent
drug counselor to geriatric psychiatrist.

Clinical Peychologist
Clinical psychoelogists seek to help people with
paychological problems. They work in a varicty of
seftings, including colleges and universities, clin-
ics, medical scheools, and private practice. Some
clinical psychologists only conduct psychotherapy;
others do psychological assessment and psycho-
therapy; some also do research. Clinical psycholo-
gists may specialize in a particular age group, such
as children (child clinical psychologist) or older
adults (often referred Lo as a geropsychologist).
Clinical psychologists have either a Ph.Dn
(which involves clinical and research training) or
a Psy.D. degree (which only involves clinical
training). This graduate training usually lakes [ive
o seven years and includes courses in clinical
psvchology and a one-year supervised internship
i an accredited setting toward the end of the
training. Many geropsychologisis pursue a year or
two of postdoctoral training. Most states require
clinical psychologists to pass a test in order to
become licensed in the state and Lo calt them-
selves clinical psychologists. Read a profile of a
clinical psychologist in the “Prenatal Develop-
ment and Birth” chapter.

Peychiatrist

Psychiatrists obtain a medical degree and then do
a residency in psychiatry. Medical schooi takes
approximately four years and the psychiatry resi-
dency another three to four years. Unlike most
psychologists (who do not go to medical school),
psychiatrisis can administer drugs to c¢lients.
(Recently, scveral states gave clinical psycholo-
gists the right te prescribe drugs.)

Like clinmical psychologists, psychiatrists
might specialize in working with children (child
psychiatry) or with older aduits (geriatric psychi-
atry). Psychiatrists might work in medical schools
in teaching and research roles, in a medical clinic
or hospital, or in private practice. In addition Lo
administering drugs to help improve the lives of
people with psychological problems, psychia-
trists also may conduct psychotherapy. Read a
profile of a child psychiatrist in the “Socio-
emotional Development in Middle and Late
Childhood” chapter.

Counseling Peychologist
Counscling psychologisls work in the same set-
tings as clinical psychologists and may do psycho-
therapy, teach, or conduct research. Many cotn-
seling psychelogists do not do therapy with
individuals who have scvere mental disorders,
such ag schizophrenia.

Counseling psychologists go through much
the same fraining as clinical psychologists,
although in & graduate program in counscling
rather than clinical psychology. Counseling psy-
chologists have cither a master’s degree or a doc-
toral degree. They also must go through a licensing
proceduze. One lype of master’s degree in counsel-
ing leads to the designation of licensed profes-
sional counselor.

School Counselor

School counselors help students cope with adjust-
ment problems, identify their abilities and inter-
ests, develop academic pians, and cxplore career
oplions. The focus of the job depends on the age
of the children. High school counselors advise
students about vocational and technical training
and admissions requirements for college, as well
as about taking entrance exams, applying for
firancial aid, and choosing a major. Elcmentary
school counselors mainly counsel students about
social and personal problems. They may observe
children in the classroom and at play as part of
their work. School counselors may work with stu-
dents individually, in small groups, or cven in a
classroom. They often consult with parents,
teachers, and school administrators when trying
to help students. School counsclors usually have a
master’s degree in counseling.

Career Counselor

Career counselors help individuals to identity
their best career options and guide them in apply-
ing for jobs. They may work in private industry or
at a college or university. They usually interview
individuals and give them vocational and/or psy-
chological tests to identify appropriate careers
that fit their inferests and abilities. Sometimes
they help individuals t create résumés or conduct
mock interviews to help them feel comfortable in
a job interview. They might arrange and promote
job fairs or other recruiting events to help indi-
viduals obtain jobs.

Rehabiiitation Counselor

Rehabilitation counselors work with individuals to
identity career options, develop adjustment and
coping skills to maximize independence, and
resolve probiems created by a disability. A mas-
ter’s degree in rehabilitation counseling or guid-
ance or counseling psychology is generally consid-
cred the minimum cducational requirement.

Social Worker
Many social workers arc involved in helping people
with social or economic problems. They may
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investigate, evaluate, and attemnpt torectify reported
cases of abuse, neglect, endangerment, or domestic
disputes. They may intervene in families and pro-
vide counseling and referral services to individuals
and families. Some social workers specialize in a
certain area. For example, & medical social worker
might coordinate support services to people with a
Jong-term disability; family-carc social workers
often work with famifies with children or an older
adult who peeds support services. Social workers
often work for publicly funded agencies at the city,
state, or nationdl level, although increasingly they
work in the private sector in areas such as drug
rehabilitation and family counseling.

Social workers have a minimum of an under-
graduate degree from a school of soctal work that
includes coursework in sociology and psychology.
Some sacial workers also have a master’s or doc-
toral degree. For example, medical social workers
have a master’s degree in social work (M.S.W.}
and complete graduate coursework and supervised
clinical experiences in medical settings.

Drug Counssior

Drug counselors provide counseling to individu-
als with drug-abuse problems. Some drug coun-
selors speciatize in working with adolescents or
older adults. They may work on an individual
basis with a substance abuser or conduct group
therapy. They may work in private practice, with a
state or federal government agency, for a com-
pany, ot in a hospital.

At a minimu, drug counselors complete an
associale’s or certificate program. Many have an
undergraduate degree in substance-abuse counsel-
ing, and some have master’s and doctoral degrees.
Most siates provide @ cerlification procedure for
obtaining 4 license to practice drug counseling.

Medical/Mursing/Physical

Development

This third main arca of careers in life-span devel-
opment includes a wide range of choices in the
medical and nursing areas, as well as jobs pertain-
ing to improving some aspecl of a person’s physi-
cal development.

Chstetriclan/Gyneacologist

An obstetrician/gynecologist prescribes prena-
tal and posinatal care, performs deliveries in
maternity cases, and treats diseases and injuries
of the female reproductive system. Becoming an
obstetrician/gynecologist requires a medical
degree plus three to five years of residency in
obstetrics/gynecology. Obstelricians may work
in private practice, a medical clinic, a hospital,
or a medical school.

Pediatrician

A pediatrician meonitors infants” and chiidren’s
health, works to prevent disease or injury, helps
children attain optimal health, and treats children
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with health problems. Pediatricians have earned a
medical degree and completed a three- to tive-
year residency in pediatrics.

Pediatricians may work in private practice or
at a medical clinic, & hospital, or a medical schoel.
Many pediatricians on the facullies of medical
schools also teach and conduct rescarch on chil-
dren’s health and diseases. Read the profile of a
pediatrician in the ‘“Physical Development in
Infancy” chapter.

Gerlatric Physiclan

Geriatric physicians diagnose medical problems
of older adults, evaluate trcatment options, and
make recommendations for nursing care or other
arrangements. They have a medical degree and
have specialized in geriatric medicine by doing a
three- to five-year residency. Like other doctors,
geriatric physicians may work in private practice
or at a medical clinic, a hospital, or a medical
schoof. Those in medical schoot settings may not
only treat older adults but also teach future physi-
cians and conduct research.

Meonatal Nurse

Neonatal nurses deliver care to newborn infants.
They may work with infants born under normal
circumstances or premature and critically ill neo-
nates. A minimum of an undergraduate degree in
nursing with a specialization in the newborn is
required. This training involves courscwork in
nursing and the biological sciences, as well as
supervised clinical experiences.

Murse-Midwife

A nurse-midwile formulates and provides com-
prehensive carc to expectant mothers as they pre-
pare to give birth, guides them through the birth
process, and cares for them after the birth. The
nurse-midwife also may provide care to the new-
born, counsel parents on the infant’s development
and parenting, and provide guidance about health
practices. Becoming a nurse-midwife generally
requires an undergraduate degree from a school of
nursing. A nurse-midwife most often works in a
hospital setting. Read the profile of a perinatal
nurse in the “Prenatal Development and
Birth” chapter.

Padialric Nurse
Pediatric nurses monitor infants” and children’s
health, work to preveat disease or injury, and help
children attain optimal health. They may work in
hospitals, schools of nursing, or with pediatri-
cians in private practice or at a medicat clinic.
Pediatric nurses have a degree in nursing
that takes two 1o five years to complete. They
take courses in biological sciences, nursing care,
and pediatrics, usually in a school of nursing.
They also undergo supervised clinical experi-
ences in medical settings. Some pediatric nurses
g0 on to earn a mastet’s or doctoral degree in
pediatric nursing.

Gerislric Murse

Geriatric nurses scck to prevent or intervene in the
chrenic or acute health problems of older adults.
They may work in hospitals, nursing homes, schools
of nursing, or with geriatric medical specialisis or
psychiatrists in a medical clinic or in private prac-
tice. Like pediatric nurses, geriatric nurses take
courses in a schoot of nursing and obtain a degree m
mursing, which takes from two to five years. They
complete courses in biological sciences, nursing
care, and mental health as well as supervised chinical
training in geriattic settings. They also may obtain a
master’s or doctoral degree in their speciaily. Read a
profile of a geriatric nurse in the “Physical Devel-
opment in Late Adulthood” chapter.

Fhysical Therapist
Physical therapists work with individuals who
have a physical problem due to disease or injury
to help them function as competently as possible.
They may consult with other professionals and
coordinate services for the individual. Many
physical therapists work with people of all ages,
although some specialize in working with a spe-
cific age group, such as children or older adults.
Physical therapists usually have an under-
graduatc degree in physical therapy and are
licensed by a state. They take courses and experi-
ence supervised training in physical therapy.

Oecupational Therapist

Occupational therapists initiate the evaluation of
clients with various impairments and manage
their treatment. They help people regain, develop,
and build skills that are important for independent
functioning, health, weli-being, security, and hap-
piness. An “Occupational Therapist Registered”
{OTR) must have a master’s and/or doctoral
degree with education ranging from two to six
years. Training includes occupational therapy
courses in a specialized program. National certifi-
cation is required, and licensing/registration is
required in some states.

Therapeutic/Recreation Therapist
Therapeutic/recreation  therapists maintain  or
improve the quality of life for people with special
needs through intervention, leisure education, and
recreation. They work in hospitals, rehabilitation
centers, local government agencies, at-risk youth
programs, and other settings. Becoming a therapeutic/
recreation therapist requires an undergraduate degree
with coursework i leisure studies and a concentra-
tion in therapeutic recreation. National certification
is usnally required. Coursework in anatomy, special
education, and psychology is beneficial.

BAudislogist
Audiologists assess and identify the presence and

severity of hearing loss, as well as problems in
balance. They may work in a medical clinic, with - |

a physician in private practice, in a hospital, or in
a medical school.

An audiologist completes coursework and
supervised training to earn a minimum of an
undergraduate degree in hearing science. Some
audiologists also go on to obtain a master’s or
doctoral degree.

Speech Therapist

Speech therapists identify, assess, and treat speech
and language problems. They may work with phy-
sicians, psychologists, social workers, and other
health care professionals in a team approach to
help individuals with physical or psychological
problems that invelve speech and [anguage. Some
gpeech therapists specialize in working with indi-
viduals of a particular age or people with a par-
ticular type of speech disorder. Speech therapists
have & minimwm of an undergraduate degree in
speech and hearing science or in a type of com-
munication disorder. They may work in private
practice, hospitals and medical schools, and gov-
ernment agencies.

Genetic Counselor
Genelic counselors identily and counsel families
al risk for genetic disorders. They work as mem-
bers of a health care team, providing information
and support to families with members who have
genctic defects or disorders or are at risk for a vari-
ety of inherited conditions. They also serve as edu-
cators and resource people for other health care
professionals and the public, Nearly half of genetic
counselors work in university medical centers:
one-fourth work in private hospital settings.
Genctic counselors have specialized graduale
degrees and experience in medical genetics and
counseling. Most cnter the ficld after majoring in
undergraduate schoel in such disciplines as biology,

genetics, psychology, nursing, public health, or
social work, Read a profile of a genetic counselor
in the “Biological Beginnings” chapter.

Families/Relationships

A number of careers and jobs related to life-span
development focus on working with families
and addressing relationship problems. These
range from home health aide to marriage and
family therapist.

Home Health Alde

A home health aide provides services to older
adulis in the older adults” homes, helping them
with basic self-care tasks. No higher education is
required for this position. There is brief training
by an agency.

Child Weifare Worker

Child protective services in each state employ child
welfare workers. They protect children’s rights,
evaluate any maltreatment, and may have children
removed from their homes if necessary. A child
social worker has a minimum of an undergraduate
degree in social work.

Child Life Specialist

Child life specialists work with childrea and their
familics when the child needs lo be hospitalized.
They monitor the child’s activitics, seek to reduce
the child’s stress, and help the child to cope and to
enjoy the hospital experience as much as possible.
Child life specialists may provide parent education
and develop individualized treatment plans based on
an assessment of the child’s development, tempera-

-ment, medical plan, and available social supports.

Child life specialists have an undergraduate degree.
They have taken courses in child development and

education and usually completed additional courses
in a child life program. Read a profile of a child %ife
specialist in the “Physical and Cognitive Devel-
opment in Middle and Late Childhood” chapter,

Marrlage and Family Therapist
Marriage and family therapists work on the princi-
Ple that many individuals who have psychological
problems benefit when psychotherapy is provided
in the context of a marital or family relationship.
Marriage and family therapists may provide mari-
tal therapy, coupie therapy to individuals in a rcla-
tionship who are not married, and famity therapy to
two or more members of a family.

Marriage and family therapists have a mas-
ter’s or a doctoral degree. They complete a train-
ing program in graduate school similar to a clinical
psychologist’s but with the focus on marital and
family relationships. In most states, it is necessary
to go through a licensing procedure to practice
marital and family therapy. Read the profile of
a marriage and family therapist in the
“Socisemotional Development in Early Child-
hood” chapter.

Further Careers

These are only a handful of careers that knowl-
edge of developmental psychology can prepare
you for. The Connecting with Careers profiles
highlight additional careers, including an infant
assessment speciafist, child-care dircctor, toy
designer, health psychologist, college/career
counselor, parent counselor, pastoral counselor,
association director, and home hospice nurse,
What other careers can you think of that require a
kmowledge of kuman development?
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species of monkeys
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There are one hundred and ninefy-three (v onke
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and apes. One hundred and f“i?"'“.e?f‘?wia-%xﬁ of them w,;, overed with
hair. The exception is the naked ape, self-numed Homo sapiens.

—DusMonND MORKTS
British zoelogist, 20th century

The rhythm and meaning of life involve beginnings. Questions are raised
about how, from so simple a beginning, endless forms develop, grow, and
mature. What was this organism, what is this organism, and what will this

organism be? in this section, you will read two chapters: “Biological Beginnings”

and “Prenatal Development and Birth”
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chapter 2

% Discuss the evolutionary
perspectwe on Ilfe -span development.

Maiural Selection and Adaptive Behavior
Evolutionary Psychology

::2 senetic Foundations of

Davelopment

Describe what genes are and
how they influence human development,

The Collaborative Gene

Genes and Chromosomes

Genetic Principles

Chromosomal and Gene-Linked Abnormalities

‘-:% Plare

i & Identify some important
reproductlve challenges and choices.

Prenatal Diagnostic Tesis
Infertility and Reproductive Technology
Adoption

ﬁeﬁwma ey %%‘aw Mature-

Explain some of the ways that
heredlty and environment interact to produce
individual differences in deveiopment.

Behavior Genetics
Heredity-Environment Correlations
Shared and Nonshared En\/lronmemal txoanenceﬂa
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%ﬁ They were separated at 4 weeks of age and did not see each other again
uniil they were 39 years old. Both worked as part-time deputy sheriffs, vacationed
in Florida, drove Chevrolets, had dogs named Toy, and married and divorced
women named Betty. One twin named his son James Allan, and the other named
his san James Alan. Both liked math but not spelling, enjoyed carpentry and
mechanical drawing, chewed their fingernails down to the nubs, had almost iden-
tical drinking and smoking habits, had hemorrhoids, put on 10 pounds at about
the same point in development, sirst suffered headaches at the age of 18, and
had similar sleep patterns.

Jim and Jim do have some differences. One wears his hair over his forehead,
the other slicks it back and has sideburns. One expresses himself best orally; the
other is more proficient in writing. But, for the most part, their profiles are remark-
ably similar.

Another pair of identical twins, Daphne and Barbara, are called the “giggle
sisters” because after being reunited they were always making each other laugh.
A thorough search of their adoptive families’ histories revealed no gigglers. The
giggle sisters ignored stress, avoided conflict and controversy whenever possible,
and showed no interest in politics.

Jim and Jim and the giggle sisters were part of the Minnesota Study of
Twins Reared Apart, directed by Thomas Bouchard and his colleagues. The
study brings identical twins (identical genetically because they come from the
same fertilized egg) and fraternal twins (who come from different fertilized
eggs) from all over the world o Minneapolis to investigate their lives. There
the twins complete personality and intelligence tests, and they provide
detailed medical histories, including information about diet and smoking, exer-
cise habits, chest X-rays, heart siress tests, and EEGs. The twins are asked
more than 15,000 questions about their family and childhood, personal inter-
ests, vocational orientation, values, and aesthetic judgments (Bouchard &
others, 1990).

- topical connections iooking back “=" "
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The “Introduction” chapter introduced the field of life-span development, including discus-
sion of three key categories of developmental processes. biological, cognitive, and socio-
emotional. In this chapter, we lay the foundation of the biological aspects of development.
Biological processes, guided by genes, influence an individuals development in every
period of the human life span. The forthcoming discussion of genetics and the previous
discussion of theories (psychoanalytic, cognitive, behavioral and social cognitive, etho-
logical, and ecological) provide a knowledge base from which to examine one of life-span
development’s major issues and debates—how sirongly development is influenced by

heredity {nature) and the environment (nurture), P
#

Biological Beginnings

When genetically identical twins who were separated as infants show such
striking similarities in their tastes and habits and choices, can we conclude that
their genes must have caused the development of those tastes and habkiis and
choices? Other possible causes need to be considered. The twins shared not only
the same genes but also some experiences. Some of the separated twins lived
together for several months prior to their adoption; some of the twins had been
reunited prior 1o testing {in some cases, many vears earlier); adoption agencies
often place twins in similar homes; and even strangers who spend several hours
together and start comparing their lives are likely to come up with some coinciden-
tal similarities (Joseph, 2006). The Minnesota study of identical twins points to both
the importance of the genetic basis of human development and the need for further
research on genetic and environmental factors {Lykken, 2001). We will discuss twin

studies in more detail in the section on behavior genetics later in this chapter.

Ll

review

The examples of Jim and Jim and the giggle sisters stimulate us to think about our genetic herit
and the biclogical foundations of our existence. However, organisms are not like billiard b:l?:
moveF! by simple external forces to predictable positions on life’s table. Environmental experien l
: and.bu?!ogical foundations work together to make us who we are. Qur coverage of life’s Eiolo icczs[
beginnings focuses an evolution, genetic foundations, challenges and choices regarding reprogzluc-

. tion, and the interaction of heredity and environment.

1 The Evolutionary Perspective

a_‘turai Selection and Adaptive Behavior Evolutionary Psychoiogy

1 & i i : i
o }f:))j:ttonm;cy time, humans are relative newcomers to Earth. As our earliest ancestors left
st to feed on the savannahs and then to form hunting societies on the open plains

their minds and behaviors chan
I : ged, and they eventually established hum. i
pecies on Harth. How did this evolution come about? e as the dominant

tu;;ti ;tfjﬁzli hl; ;Ee‘et\lflolunongry process by which those individvals of a species that are
e ni: ) at s}lllr\nve and reproduc_c_. To understand what this means, let’s return
:m]&'ﬂm N : e_eent cenm‘r)‘f, when Br.msh naturalist Charles Darwin was traveling
. T ,.ObSB[V}ng many c‘il.fi‘erent species of animals in their natural surroundings.

1;at Di)ostu};];s:gi his .observ.atmns and thoughts in On the Origin of Species (1859),
Somlition ot mostgg ! mq 1egr0duce at ra.tcs that Would cause enormous increases in the
e o Stl-.up (,lie; aﬂf yel populations remain nearty constant. He reasoned that an
i genergiﬁo ggbe or food, water, and resources must occur among the many young

: n, because many of the young do not survive. Those that do survive

Discuss the evolutionary perspective on life-span development.

rod g ; [ thei isti
fﬁgge ;-;Crf: pass on some of their characteristics to the next generation. Darwin argued
iy ];fl\fo_rs are better cfdapted to their world than are the nonsurvivors {Audesirk
) yers, 2017; Hoefnagels, 2013). The best-adapted individuals survive to leave

How does the attachment of this Vietnamese baby

to its mother reflect the evolutionary process of
adaplive behavior?
© Frans Lemmens/Corbis
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Brain size {(mL}

FIGURE T
THE BRAIN SIZES OF VARIOUS PRIMATES
AND HUMANS IN RELATION TO THE

LENGTH OF THE CHILDHOOD PERIOD.
Compared with other primates, humans have
both a larger brain and a longer childhood
period. What conciusions can you draw from

the relationship indicated by this graph?
@ Alan and Sandy Carey/Photodisc/Getty |mages RF

What endiess quastions vax
the thought, of whence anl
r, when and now.

—S1R RICHARD BURTON
Rrirish explorer, 19th ceniury

evolutionary psychology Em phasizes the
ptation, reproduction, and

“survival of the fittest” in shaping hehavior.

importance of ada

the most offspring. Over the course of many generations, organisms with the
characteristics needed for survival make up an increasing percentage of the
population. Over many, many generalions, this could produce a gradual modi-
fication of the whole population. If environmental conditions change, however,
other characteristics might become favored by natural selection, moving the
species in a different direction (Mader & Windelspecht, 2016).

All organisms must adapt to particular places, climates, food sources, and
ways of life (Johnson, 2015; Simon, 2017). An eagle’s claws are 4 physical
adaptation that facilitates predation. Adaptive behavior is behavior that pro-
otes an Organism’s survival in its natural habitat {Brooker & others, 2015).
For example, attachment between a caregiver and a baby ensures the infant’s
closeness to a caregiver for feeding and protection from danger, thus increas-
ing the infant’s chances of survival.

12 14

Although Darwin introduced the theory of evolution by natural selection in

1859, his ideas only recently have become a popular framework for cxplain-
ing behavior. Psychology’s newest approach, evolutionary psychology, emphasizes the
importance of adaptation, reproduction, and “survival of the fittest” in shaping Behavior. “Fit”
i this sense refers to the ability 10 bear offspring that survive long enough to bear offspring
of their own. In this view, namral selection favors behaviors that increase seproductive
success—the ability to pass your genes o the next generation (Bateson, 2015; Grinde,
2016, Hooper & others, 2013).

David Buss (2008, 2012, 2013) has been especially ipfluential in stimulating
new interest in how evolutjion can explain human behavior. He reasons that just as
evolution has contributed to our physical features such as body shape and height,

it also pervasively influences odr psychological makeup, such as how we make
decisions, how aggressive we are, our fears, and our mating patterns. For exam-
ple, assume that our ancestors were hunters and gatherers on the plains and that
men did most of the hunting and women stayed close to home gathering seeds
and plants for food. If you have to travel some distance from your home io find and slay a
fleeing animal, you aced certain physical traits along with the capacity for certain types of
spatial thinking. Men with these traits would be more likely than men without them to survive,
to bring home lots of food, and 1o be considered attractive mates—and thus to reproduce and
pass on these characteristics to their children. Tn other words, if Buss’ assumptions are correct,
potentially these traits provide a reproductive advantage for males—over many generations,
men with good spatial thinking skills might become maore numerous in the population. Critics
point out that these assumptions are not necessarily accurate and that this scenario might or

might not have actually happened.

Evolutionary Developmental Psychology Recently, interest has grown in using
the concepts of evoluticnary psychology to understand human development (Bugental, Corpuz,
& Beaulicu, 2015; Del Giundice & Ellis, 2016). Here we discuss some ideas proposed by
evolutionary developmental psychologists (Bjorklund & Pellegrini, 2002).

An extended childhood period might have evolved becaunse humans require time (0
develop a large brain and learn the complexity of human societies. Humans take longer to
hecome reproductively mature than any other mammal (see Figure 1). During this extended
childhood petiod, they develop a large brain and have the experiences needed to becorne

compelent adults in & complex society.
Many of our evolved psychaological mechanisms are domain-specific. That s, the mech-

anisms apply only to 4 specific aspect of a person’s psychological makeup. According 10
evolutionary psychology, the mind is not a general-purpose device that can be applied equally.
to a vast array of problems. Instead, as our ancestors dealt with certain recurring problems.

such as hunting and finding shelter, specialized modules evolved to process informmation
related to those problems. For example, such specialized modules might include a module fi
physical knowledge for tracking apimals, a module for imathematical knowledge for tradin

and a module for language.

Biolcgical Beginnings

q E\;oil\]fed. mechanisms are not always adaptive in contemporary society.
ome behaviors that were adaptive for our prehistoric ancestors may not

i [

berv(; ﬂ:lS]WTH today. For example, the food-scarce environment of our ances- 2 % g
- 3 . 5 . : 2
to;:; : hjg){l ed] lo‘h{?ndfs propensity to gorge when food is available and to § é 3
Cr' -caloric foods, a rait that might lead to an eptdemic i s 5
when food is plentiful. pidemic of obesity é '% g
il % g
uy =

Connecting Evolution and Life-Span Development Inevo- 0 : "."1"()0 o. PR TR
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lutionary theory, what matters is that individuals live long enough to
reproduce and pass on their characteristics (Starr, Evers, & Starr, 2016)

S5c why do humans live so long after reproduction? Perhaps evolution FIGURE 2

Life span (in years)

Life span (in years)

favored longevi “AUISE ; .
e e {(;:;/‘V];l;/b.b\cc,d;s(.: havmg Qlder people around improves the sur- BALTES’ VIEW OF EVOLUTION AND CULTURE ACROSS
young while parenltzb.w ossibly having grandparents alive to care for the THE LIFE SPAN. Benefits derived from evolutionary selection
. we o :
re out hunting and gathering food created an evo- ~ EC/6a3€ 35 we age, whereas the need for culture increases

lutionary advantage. with age.

. /—‘chording to life-span developmentalist Paul Baltes (2003), the benefits
con eu;ad b};u Tvoluhonary selection decrease with age. Natural selection has not weeded out
many harmful conditions and nonadaptive characteristi
! racteristics that appear am Jtel
Why? Natlural selection operates primari isti e e duetine i
primarily on characteristics that are tied to re ive fi
! al - : ‘ productive fit-
ycss', which exte'nds through the eatlier part ol adulthood. Thus, says Baltes, selection pri
ily operates during the first half of life. o P
by (,ra:h;ﬁ steﬁzle}-wﬂ-sldf}? P}L(]zhelmer disease, an irreversible brain disorder characterized
g ration in thinking capacity. This disease typi i
Jual deterioy : s disease typically does not appear until a
70 or later. If it were a disease thal struck 20-vear-olds, perhaps natural selection would.haiz

‘eliminated it eons age.

Thus, unai 10712 i
unaided by evoluticnary pressures against nonadaptive conditions, we suffer

: .Lhe aches ins it ea .
decrease ;V]ij;:n;;eand 1.n11rr]1;1tic5 thagmg_ And as the benefits of cvolutionary selection
' : ge, argues Baltes, the need for culture increases (s i i
4s older ) L reases (sec Figure 2). That is,
3 er adults weaken biologically, they need culture-based resources such as cognitive

kills, literacy, medical technolegy, and social support. For example, older adults may

“peed help and training f il . ..
others, 2014). g from other people to maintain their cognitive skills (Rebok &

‘Evaluati i
valuating Evolutionary Psychology  Although the popular press gives a lot of

ttention to the ideas i i
e o hi leded}s] of evc)llutlonary_ psychology, it remains just one theoretical approach
. ¢ the theories described earlier, it has limitations, weaknesses, and critics

(Hyde, 2014). Among the criticisms of evolutionary psychology are that it is one-sided, not

dequately valuin i i
de g social/environmental factors; that it relies
uatel S5 relies on after-the-fac anations;
Eft it cannot be tested scientifically. et explanations:
bert B g i iti -
s tho and}Jra .(1_998)’ whose social cognitive theory was described eatlier, acknowl-
¢ s o pgéti]nt influence of evolution on human adaptation. However, he rejects what
: l C-k ] - . R ) N ? o e
iy, A Egz c elvoh.iucmtjn?, whtch sees social behavior as strictly the product of evolved
Hsiin-f - ernative is 4 bidirectional view in which environmental and biological condi-
s tﬁ(;: Eﬁch other. In this view, evolutionary pressures created changes in biological
i a ‘owed' the use of' tools, which enabled our ancestors to manipulate their
.uC:Ed ne;,\, Onlbtrulctmg new environmental conditions. Tn turn, environmental innovations
selection pressures that led to the evoluti ciali ‘
iced _ : wtion of spe i i
?rl_scmusuess, thought, and language pecialized lologieal sysiems
1-other ] i di i
s 1 V\;(:)T(;ié, CV(?IUUOR does not dictate behavior. People have used their biological
T~ Am]P:l)m:‘uce 'd,w(.arse cultures—aggressive and peace-loving, egalitarian and aunto-
e Bl an scientist Stephen Jay Gould (1981) concluded, in most domains of human
“gl;i 1ology a]l_ows a broad range of cultural possibilities.
jeh'avjoli ilc(;utlfe idea of natural selection leading to the development of human trails
itqe}%t(‘) i l‘cglt to refute or test because evolution occurs on a time scale that doés
Bl thei Lioks tsnt]rp;rtlcal Ztu};l}; Thus, studying specific genes in humans and other species—
o ks aits and behaviors—may be the best appr - testing i i
volutionary peychetons pproach for testing ideas coming

: Life-Span Perspective

Baltes described eight main charac-
teristics of the life-span perspective.
Cennect to “Intreduction.”

Children in ali cultures are interested in the
tools that adults in their cultures use. For
example, this 1-month-cld boy from the Efe
cuhlure in the Democratic Republic of the
Congo in Africa s trying to cut a papava with
an apopad {a smaller version of a machete).
Might the infont’s behavior be evolutionarily
based or due to both bioicgical and

environmental conditions?
Courtesy of Dr. Gilda Moraill
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Reﬁéew Connect Reflect

Discuss the evolutionary
perspective on life-span
davelopment.

2 Genetic Eoundations of Development

The Collaborative Gene

Biclogical Processes

A current biological theory of aging
emphasizes that changes in the tips of
chromosomes play a key role in aging.
Cannect to “Physicai Development in
Late Adulthood”

chromosomes Threadlike structures that
come in 23 pairs, with one member of each

pair coming from each parent. Chromosomes

contain the genetic substance DNA.

DMA A compiex molecule that contains
genetic information.

genes Units of hereditary information
composed of DNA. Genes help celis te

reproduce themselves and help manufacture

the proteins that maintain fife.
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ahaut critical time periods. How does
the concept of critical period relate 10
what you leamed about older adults
and aging in this section?

Reaview

. How can natural selection and
adaptive behavior be defined?

. What is evolutionary psychology? What
are some hasic ideas about human
development proposed by evolutionary
psychologists? How might evoiutionary
influences have different effects at
different peints In the life span? How can
evolutionary psychology be evaluated?

Which do you think is more
persuasive in explaining your
development: the views of
evolulionary psychologists or thelr
critics? Why?

Conngct |
. In the section on ethological theory In

the previous chapter, you learned

Describe what genes are and how they
influence human development.

Chrorosomal and
Gene-Linked Abnormalities

Genes and Genetic Principles

Chromasomes

Genetic influences on behavior evolved over time and across many spe.cies. Th? manyht'r‘z[mi:i
and characteristics that are genetically influenced ha\rte a long cvolunopalry‘hlstory }: (tl ;
retained in our DNA. Our DNA is not just inherited from our parents; it includes what w
inherited as a species from other species that were our .ancestors. . - .
How are characteristics that suit a species for survival transmitted fl_orr} one genera t_on
to the next? Darwin did not know the answer because genes alld the pnl.lcg)le_s (c)lj_l ﬁ‘:gcne 1ci
had mot yet been discovered. Fach of us carries a “genetic (fod_e‘ that we inherited ! otm 12}1.;
parents. Because a fertilized egg carries this human code, a fertilized human egg cannot g

into an egret, eagle, or elephant.

Each of us began life as a single cell weighing about‘ one twgnty—mjllionth of an oulglce! 1;12;
tiny piece of matter housed our entire genetic codeﬁmformah(?n_ that helps_ us grovlv rom L ”
single cell to & person made of tritlions of cells, each containing a replica of‘tlj or}igtuii !
code. That code is carried by DNA, which includes Oﬁr genes. What are genes and wha
r swer, we need to look into our cells. .

ey ’(Iiﬁz :Eélgli ijtl'ggtzh human cell contains chremosomes, which are threadlike s:[n‘]ictull;f]:s
made up of deoxyribonucleic acid (DNA). DNAT is a complex mol.ecule thaF h_asfd OEO r::
helix shape, like a spiral staircase (shown in Figure 3) and contans genelic l111110rmail t(;
Genes, the units of hereditary information, are short lscgrpents of DNA. Th.eyd . e;}))lceks °
reproduce themselves and to assemble protejns. Profeins, in furn, are the building blocks

cells as well as the regu

McGuire, 2017). . ‘ 1
BEach gene has its own Yocation—its own designated place on a particular chromosome.

Today, there is a great deal of enthusiasm about efforts to discover the specific 100&F$HSN? gi:lnt:é ;
that are linked to certain functions and developmental outcomes (Johnsop, %O f]‘; ‘atsoma .
others, 2013). An important step ip this direction is the Human Genqmc ‘Pro_]ect s g OI;[b oem ,5 :
the human genome—the complete genetic contem. of our cells, whllch includes e’ve opzl ism_:
information used for creating proteins that contribute to the making of a human organ

(Brooker, 2016; Sutphin & Korstanje, 2016).
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lators that direct the body’s processes (Cowan, 2015; Goodenough &

Among the major approaches to gene identification and discovery that are being used
today are the genome-wide association method, linkage analysis, next-generation sequencing,
and the Thousand Genomes Project:

o Completion of the Human Genome Project has led to use of the genome-wide associa-
fion method to ldentify genetic variations linked to a particular disease, such as obesity,
cancer, cardiovascular disease, or Alzheimer disease (Brown & others, 20014, Cho & Suh,
2016; Hou & others, 2016; Locke & others, 2015). To conduct a genome-wide associa-
tion study, researchers obtain DNA from individuals who have the disease and others
who don’t have it. Then, each participant’s complete set of DNA, or genome, is purified
from the blood or other cells and scanned on machines to determine markers of genetic
variation. If the genetic variations occur more frequently in people who have the disease,
the variations point to the region in the human genome with the discase. Genome-wide
association studies have recently been conducted for cancer (Johnson & others, 2016;
Stegeman & others, 2015), obesity (Apalasamy & Mohamed, 2015, Wang &
others, 2016), cardiovascular disease (Schick & others, 2016; Smith, Humphries, &
Talmud, 2015), depression (Knowles & others, 2016; Nho & others, 2015), suicide
(Sokolowski, Wasserman, & Wasserman, 2016}, glaucoma (Bailey & others, 2016), and
Alzheimer disease {(Chauhan & others, 2015; Guerretro & others, 2016).

= [Linkage anaflysis, in which the goal is to discover the location of gene {or genes) in
relation to a marker gene (whose position is already known), is often used to search
for disease-related genes (Cho & Suh, 2016). Genes transmitted to offspring tend to be
in close proximity to each other so that the gene(s) involved in the disease are usually
located near the marker gene. Gene linkage studies are now being conducted on a
wide variety of disorders, including attention deficit hyperactivity disorder (Hawl &
others, 2015; Mastronardi & others, 2016), autism (Multer, Anacker, & Veenstra-
VanderWeele, 2016; Pan & others, 2015), depression (Mathias & others, 2016), and
Alzheimer disease (D"Aoust & others, 2015).

*  Nexr-generation sequencing is a term used to describe the vast increase in genetic data
generated at & much reduced cost and in a much shorter peried of time than in the
past. Using recently developed next-generation sequencing, an entire human genome
can be sequenced in one day. Prior te recent improvements, deciphering the human
genome took longer than ten years! The new technology sequences millions of small
DNA fragments. Next-generation sequencing has considerably increased knowledge
about genetic influences on development in recent years (Au & others, 2016; Hegele &
others, 2015; Hou & others, 2016; Keller & others, 2016, Talseth-Palmer & others,
2016; Steinhilber & others, 2013).

The human genome varies between individuals in small but very important ways,
Understanding these variations will require examining the whole genomes of many
individuals. A current project that began in 2008, the Thousand Genomes Project, is
the most detailed study of human genetic variation to date, This project has the goal
of determining the genomic sequences of at least 1,000 individuals from different

© ethnic groups around the world (Abyzov & others, 2013; Fukushima & others, 2015;

¢ Shibata & others, 2012). Gaining access to complete descriptions of the genetic
“variations of many people will allow researchers to conduct more detailed studies of
genelic variations in disease.

=+ One of the big surprises of the Human Genome Project was an early teport indicating
13t humans have only about 30,000 genes (U.S. Department of Energy, 2001). More recently,
number of human genes has been revised further downward to approximately 20,700
nsembl Human, 2010; Flicek & others, 2013; Science Daily, 2008). Further recent analy-
18 proposes that humans may actually have less than 20,000 protein-producing genes
“zkurdia & others, 2014). Scientists had thought that humans had as many as 100,000 or
0r¢ genes. They had also maintained that each gene programmed just one protein. In fact,
Umans have far tnore proteins than they have genes, so there cannot be a one-to-one
respondence belween genes and proteins (Commoner, 2002). Each gene is not translated,
automaton-like fashion, into one and only one protein (Moore, 2015). A gene does not
'-1‘_1dependeut]y, as developmental psychologist David Moore (2001) emphasized by titling
D00k The Dependent Gene.

Nucleus .

I
Chromosome *wg*"

FGURE 2

CELLS, CHROMOSOMES, DNA, AND

GEMNES. (Top} The body contains triflions of
cells. Each cell contains a central structure,
the nucleus. (Middie) Chromosomes are
threadlike structures located in the nucleus of
the cell. Chromosames are composed of
DNA, (Bottom) DNA has the structure of a
spiral staircase. A gene is a segment of DNA.
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FIGLIRE &
A SINGLE SPERM PENETRATING AN EGG AT THE
POINT OF FERTILIZATION

2 Don W, FawcetSclence Source

mitosis Cellutar reproduction in which the
cell's nucleus duplicates itself with two new
cells being formed, each containing the same
DNA as the parent cell, arranged in the same
23 pairs of chromosomes.

meiosis A specialized form of ceil division
that occurs to form eggs and sperm {also
known as gametes).

fertilization A stage in reproduction when an
egg and & sperm fuse fo create a single cell,
called a zygote.

zygote A single cell formed through
feriilization.
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Rather than being a group of independent genes, the human genome ¢onsists
of many genes that collaborate both with each other and with nongeneiic factors
inside and outside the pody (Moore, 2013, 2015). The collaboraiion operates at
many points. For example, the cellular machinery mixes, matches, and links small
pieces of DNA to reproduce the genes—and that machinery is influenced by
what is going on around it.

Whether a gene is turned “on”—working 1o assemnble proteing—is also a matler
of collaboration. The activity of genes (genetic expression) is affected by their envi-
ronment (Gattlieh, 2007; Moore, 2015). For example, hormones that circulate in the
blood make their way inio the cell where they can turn genes “on” and “off.” And
the flow of hormones can be affected by environmental conditions such as light, day
length, nutrition, and bebavior. Numerous studies have shown that external events
outside of the original cell and ihe person, as well as events inside the cell, can excite
or inhibit gene expression (Lickliter & Honeycult, 2015; Moore, 20015). Recent
esearch has documented that factors such as stress, exercise, nutrition, Tespiration,
radiation, tempetature, and sleep can influence gene expression {(Craft & others,
2014; Dedon & Begley, 2014; Donnelly & Storchova, 2015; Meclnnis & others,
2015). For example, one study reveated that an increase in the concentration of stress
hormones such as cortisol produced a fivefold increase i DNA damage (Flint &

others, 2007). Another study also {ound that exposure to radiation changed the rate
of DNA synthesis in cells (Lee & others, 2011). And recent research indicates that sleep depriva-
tion can affect gene expression in negative ways such as increased inflammation, expression of
stress-related genes, and impairment of protein functioning (da Costa Souza & Ribeiro, 2015).

Scientists have found that certain genes become tarped on or off as a result of exercise
mainly through a process called methylation, in which tiny atoms atiachzd themselves to the
outside of a gene (Lindholm & otbers, 20143, This process makes the gepe mars or less
capable of Teceiving and responding to biochemical signals from the body {Reynolds, 2014).
In this way the behavior of the gene, but not its stracture, is changed. Researchers also have
found that diet may affect gene behavior through the process of methylation {Das & others,
2016: Ma & others, 2015; Taylor, Jones, & Henagan, 2014).

Genes are not only collaborafive, they are enduring. How do the genes manage to get passed
from generation to generaton and end up in all of the trillion cells in the body? Three pro-
cesses are at the heart of the story: mitosis, meiosis, and fertilization.

Mitosis, Meiosis, and Fertilization Al of the cells in your body, except the sperm
and egg, have 46 chromosomes arranged in 23 pairs. These cells reproduce through a process
calied mitosis. During mitosis, the cell’s nucteus—including the chromosomes—duplicates
itself apd the cell divides. Two new cells are formed, cach containing the same DNA as the
original cell, arranged in the same 23 pairs of chromosomes.

However, a different type of cell division——meiosis—forms eggs and sperm (which also
are called gametes). During meiosis, a cell of the testes (in men)} or ovaries (In women)
daplicates its chromosomes but then divides twice, thus forming four cells, each of which
has only half of the genetic material of the parcnt cell. By the end of meiosis, each egg or
sperm bas 23 unpaired chromosomes.

During fertilization, an egg and a sperm fuse to create a single cell called a zygote (sce
Figure 4). In the zygote, the 23 unpaired chromosomes from the egg and the 23 unpaired
chromosomes from the sperm combing to form one set of 23 paired chromosomes—one
chromosome of each pair coming from the mother’s egg and the other from the father’s sperm.
In this manner, each parent contributes half of the offspring’s genetic material.

Figure 5 shows 23 paired chromosomes of & male and a female. The members of each
pair of chromosomes are both similar and different: Each chromosome in the pair contains
varying forms of the same genes, at the same location on the chromosome. A gene that influ-
ences bair color, for example, is located on both members of one pair of chromosomes, in the
game location on each. However, ope of those chromosomes might carry a gene associated with
blond hair; the other chromosome in the pair might carry a geae associated with brown hair.

Blological Beginnings

Do you nol‘ice any obvious differences between the chromosomes of the male and the
chromosomes of the female in Figure 57 The difference lies in the 23rd pair. Ordinarily, in
fclpales t}ns pair consists of two chromosomes called X chromosomes; in uvzales the g’%rd
pair consists of an X and a Y c¢hromosome. The presence of a Y chro:r;osom is £ ;
{hat makes a person male rather than female. i one fucter

Sources _of_ Va!’iability Combining the genes of two parents in oflspring increases
genetic V?lrl.ablhty in the population, which is valuable for a species because it pfOVideﬁ m‘or‘
chara(.:terlstlcs for natural sclection to operate on (Simon, 2015, 2017). In fact tﬁe i]ﬁma:
ge-nf:ll(.: process creates several important sources of variability (Belk & Borden B;Ia.icr 2016).
First, t!le chromosomes ia the zygote are not exact copies of those in the mothc;:’s -
ries or the !'ather’s testes. During the formation of the sperm and egg in meiosis, the mem(tj)m—‘
of each pair of chremosomes are separated, but which chromosome in the Lpnaqir goes (o flf;
gamete is a matter of chance, In addition, before the pairs separate, pieces of the m;o chro-
mosomes in each pair are exchanged, crealing a new combination of genes on each chromo-
:t(])m; t(;\/la}der & Windelspecht, 2016). Thus, when chromosomes from the mother’s egg and
Ofeg élne:r(i Zag;xfnzgrlcjlirought together in the zygote, the result is a truly unique combination
If each Zylgote is unigue, how do identical twins like those discussed in the opening of
the chapter exist? ldentical twins (also called monozygotic twins) develop frompa sig 1
zygote that splits into two genetically identical replicas, each of which becomes a erlsl‘ﬁ y
Fraternal rw"ins (called dizygotic twins) develop when two eggs are fertilized by dfffehrezi
sperm, creating two zygotes that are genetically no more similar than ordinary siblings
Another source of variability comes from DNA. Chance events, a rnistake by iilular
machmer‘y, or damage from an environmental agent such as radiation may produce a mutated
gene, Wthh'lS gpcrmg.ncntly altered segment of DNA (Bauman, 2015; Frecman & others, 201 7’;
. There is increasing intercst in studving suscepfibility genes, those that make th,e-indi—-
vidual more vulnerable to specific diseases or accclerated aging, and longevity genes, those

that make the individua] less vulnerable to certain discases and more likely to live to an older
“age (Cho & Suh, 2016; Dong & others, 2015; Howard & Rogers, 2014; Sutphin & Korstanje
12016}, These are aspects of the individual’s genotype. ‘

In the search for longevity genes, Cynthia Kenyon (2010) has extensively studied C.

- g}llegt;ns, a roundworm, the first animal to have its entire genome sequenced. In early research
2y N P ) . . . ) ’
e found that modifying a single gene, daf-2, which is linked to hormones, slows aging in

the roundworm. She also discovered that another gene, daf-/6, in necessary for the round-

WO i q - 5 i
rm to live longer, Daf~-16 encodes a gene switch that furns on a number of genes related

%stress remstancc., immunity, and metabolism (Mendler & others, 2015). These genes pos-
;Sgr?}]l];rexsnd life by protecting a_nd repairing body tissues (Patti & others, 2014). Oth;sr
il ]i]lkeﬁsto d:"C. 'rtev.cialcd th.at gcactlc_ variants in & human def-76 version labeled FOX03A
S (%rlcdz c;:llge?flty in a wide range of people, including Americans, Europeans,
E_X_tcnd Jifé -~ d.(1) others, 2014; Sqerensen & others, 2010). Further, daf-2-type mutations
. _yed - ar:.dow aging not only m. rour.ldworms. but alse in flies and mice, resulting in
de; AIZheﬁner e seveng of many aging diseases, including cancer, cardiovascular disease,
e siea’se C( enyon, 2010). Rec.ently,- Cynthia Kenyvon has joined a think tank of
s o Dg e’s Calico (short for California Life Company) division, which seeks to
oo e ?E;n}% proceﬁ: and Uncover ways to modify it. Kenyon believes that interven-
i . great:ﬂzgg; ‘Z t\;gfan might include drugs that mimic the action of gene muta-
'.pivzdehﬁn their genes are identical, however, people vary. The difference between gen-
il mat,gi ;notylp(}es help.s us to understand this source of variability. All of a person’s
. i reﬂectma €S up h]:?‘ or her gc.snctypet However, our observed and measurable char-
oo s tmore.lh‘an just geﬁetlc matena].. A phenotype consists of observable char-
_ psych;) " ic(;l yp}t}es m‘du.de. physical characteristics (such as height, weight, and hair color}
o G i - C aran%e_rt:slms (such as personality and intelligence).
ocic ]W-el i Itlz procgssb 1r0m. gc_:notyp_t: tq phenotyPe work? It's highly complex, but at a
e tmm]ateda} cell, _NA 1pt()rmaLlop is transcribed to RNA (ribonucleic acid), which
o ass:emb] ;ﬂtohammo acids that will ‘pecome proteins (Brooker, 2016). Once proteins
vimnmem: . {] ely bec_ome capable of producing phenotype traits and characteristics.
interact with genolypes to produce phenotypes.

{b)

HFGURE S
THE GENETIC DIFFERENCE BETWEEN

MALES AND FEMALES. Set (0) shows the
chromosome structure of a male, and set (b)
shows the chromosome structure of a
female. The last palr of 23 pairs of
chromosomes is in the botiom right bax of
each set, Notice that the Y chromosome of
the male is smaller than the X chromosome
of the female. To obtain this kind of
chremosemal picture, a cell is removed from
a person’s body (an easy way to obtain a cell
from a body is to swab the inside of the
mouth with a Q-tip). The chromosomes are
stained by chemical treatment, magnified

extensively, and then photographed.
© CMSP/Custom Medical Stock Photo-All rights reserved

genhotype A person’s genetic heritage; the
actual genetic material.

phenone The way an Individual's genctype
is expressed in observed and measurable
characteristics.
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Researcher Cynthia Kenyon foun
daf-16 slows the aging process in C. elegans
type of roundworm was th

sequenced.

© Washingion University, St. Louis! KRT/Newscom
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Thus, for each genotype, a range of phenotypes can be expressed, pro-
viding another source of variability (Klug & others, 2017; Solomon &
others, 2015). An individual can inberit the gepetic potential fo grow very
jarge, for example, but environmental influences involving good nutrition,
among other things, will be essential for achieving that potential.

What determines how a genotype is expressed to creale a particular pheno-
type? Much is unknown about the answer to this question (Moore, 2013,
2015). Howcver, a number of genetic principles have been discovered,

among them those of dominant-recessive genes, sex-linked genes, genefic
imprinting, and polygenicaltly determined characteristics.

Dominant-Recessive Genes In some cases, one gene of a pair
always exerts its effects; it is dominani and overrides the potential influence
of the other gene, called the recessive gene. This is the dominant-recessive
genes principle. A recessive gene exerts its influence only if the two genes
of a pair are both recessive. If you inherit a recessive gene for a trait from each of your
parents, you will show the trajt. If you inherit a recessive gene from only one parent, you
may never know you carry the gene. Brown hair, farsightedness, and dimples are dominant
genes; blond bair, nearsightedness, and freckles are recessive genes.

Can two brown-haired parents have a blond-haired chitd? Yes, they can. Suppose that each
parent has a dominant gene for brown hair and a recessive gene for blond hair. Since donmnant
genes override recessive genes, the parents have brown hair, but both are carriers of genes that
cun contribute to blondness and pass on their Tecessive genes for producing blond hair. With
no dominant gene to override them, the recessive penes can make the child’s hair blond.

Sex-Linked Genes Most mutated genes are recessive. When a mufated gene is carried
on the X chromosome, the result is called X-linked inheritance. The implications for males
may be very different from. those for females (Simon & others, 2016). Remember that males
have only one X ctwomosome. Thus, if there is an absent or altered disease-relevant gene on
ihe X chromosome, males have no “backup” copy to counter the harmful gene and therefore
may develop an X-linked disease. However, females have a second X chromosorne, which is
likely to be unchanged. As a result, they are not likely to have the X-linked disease. Thus,
most individuals who have X-linked diseases are males. Females who have one abnormal copy
of the gene on the X chromosome are known as “carriers,” and they usually do not show any
signs of the X-linked disease. Hemophilia and fragile X syndrome, which we will discuss
later in the chapter, are examples of X linked inheritance diseases (Bartel, Weinstein, &
Schaffer, 2012; Karmiloff-Smith & others, 2016).

Genetic Imprinting  Genetic imprinting occurs when the expression of a gene has differ-
ent effects depending on whether the mother or the father passed on the gene (Moore & others,
2015; Schneider & others, 2014}, A chemical process “silences” one member of the gene pair.
For example, as a result of imprinting, only the maternally derived copy of the expressed gene
might be active, while the paternally derived copy of the same expressed gepe is silenced—or
vice versa (Court & others, 2014). Only a small percentage of human genes appear to undergo
imprinsing, but it is a normal and fmportans aspect of development. When imprinting goes
awry, development is disturbed, as in the case of Beckwith-Wiedemann sypdrome {a growth
disorder) and Wilms tumor (a type of cancer) (Okun & others, 2014).

Polygenic Inheritance Genetic transmission is usually more complex than the simple
examples we have cxamined thus far (Moore, 2013, 2015). Few characteristics reflect the

influence of only a single gene Or pair of genes. The term polygenic inheritance means that -

many different genes determine a characteristic (Lu, Yu, & Deng, 20112). Even a simple char-

acteristic such as height, for example, reflects the interaction of many gencs as well as the.

infivence of the environment. Most diseases, such as cancer and djabetes, develop as a col”
sequence of complex gene interactions and environmental factors (Dastani & others, 2012). .
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Mame Description Treatment

" An'exira ciromosome causes mild to - Sirgery, early intervéntion,
severe intellectual disability and Infant stimulation, and $pecia
physical abriormalities. o - learning programs ;

He¢ :r'm_oh'e_'tﬁér'ép
- effective: b

' '_S_iée'g_i_a_'{ _éc_ft_i_éa.ﬁcj_ ‘speech’
- wand language therapy:-

Arabnotality in the X _c'iﬁfc_)mcs'o.ﬁﬁ:é :
‘can'cause intellectusl disability, .
_leaming disabilities, or short attel

An extra Y chromosome car cause
above-avérage height. - i

FIGURE 8

S More ommen i
i-majes tharyin females

incidence

- 1in"1.900 births at age 20
~1in:300 births at age 35

: No_..ép'ecial tréatment requirad: 1 i 1000 male birtks

SOME CHROMOSOMAL ABMORMALITIES. The treatments for these abnormalities do not necessarily erase the

probiem but may improve the Individual's adaptive behavior and quality of life.

. (;F’ne term gene-gene interaction is increasingly nsed to describe stndies that focus on the
interdependent process by which two or more genes influence characteristics, behavior, dis-

“eases, and development (Cho & Suh, 2016; Hodge & others, 2016). For example, recent

studies have documented gene-gene interaction in immune system functioning (Heinonen &
thers, 2015), asthma (Lee & others, 2014), alcoholism (Yokoyama & others, 2013), cancer

S(Wu & others, 2016), cardiovascular disease (Musameh & others, 2015; Zhang & others

2016), arthritis (Freytag & others, 2014), and Alzhcimer disease (Koran & others, 2014).

_.Abllnlqrma.hlies characterize the genetic process in some individuals. Some of these abnor-
.:___ma ities z.n.volve whole chromosomes that do rot separate property during meiosis. Other
abnormalities are produced by harmful genes.

! rr(m'w:.:isomaI Abnormalities Sometimes a gamete is formed in which the male’s
mo‘sfn anbllor the female s ovum do not have their normal set of 23 chromosomes. The
notable examples involve Down syndrome and abnormalities of the sex chromosomes

1&'6?1:;’(1 An individua_l with Down syndrome has a round face, a flattened skull, an extra
d.ot ab;]'litgver the cyelids, a protruding tongue, short limbs, and retardation of motor and
ies.

own syndrome appears approximately once in every 700 Hve births, Women between

l2es-involve the presence of an extra chrom i
i 0307 : absence
% (Ehmmomme presence © ome (either an X or Y} or the absence of
ey g i
o szi;gr syndrome is a chromogomal disorder in which males have an extra X chro-
: ;ld th;mg 11hem_ XXY instead of XY. Males with this disorder have undeveloped
wy usually have enlarged breasts and become tall (Lunenfeld & others, 2015).

These athletes, several of whom have Down
syndrome, are participating in a Special
Olympics competition. Notice the distinctive
facial features of the individuals with Down
syndrome, such as a round face and a

flattened skull, Whot causes Down syndrome?
© James Shaffer/PhotoEdit

Down syndrome A form of intellectual
disability that is caused by the presence of an
extra copy of chromosome 21.

Klinefelter syndrome A chromosomal disorder

in which males have an extra X chromosome,
making them XXY instead of XY.
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fragile X syndrome A genetic disorder
involving an abnormality in the X
chromosome, which becomes constricted and
often breaks.

Turner syndrome A chromosome disordet
in females in which either an X chromosome
is missing, making the perscn XO instead

of XX, or the second X chromosome is
partially deleted.

XYY syndrome A chromosomal disorder in
which males have an extra Y chromosome.

phenylketonuria (PKU) A genetic disorder in
which an individual cannot properly metabolize
an amino acid called phenylalanine. PKU is
now easily detected but, if left untreated,
results in intellectual disability and
hyperactiviiy.

sickle-cell anemia A genetic disorder that
affects the red blood cells and occurs most
often in people of African descent.
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Klinefelter syndrome occurs approximately once in every 1,000 live male births. Only 10
percent of individuals with Klinefelter syndrome are diagnosed before puberty, with the
majority not identified until adulthood (Aksglacde & others, 2013).

Fragile X syndrome is a genetic disorder that results from an abnormality in the X
chromosome, which becomes constricted and often breaks (Karmiloff-Smith & others, 2018,
Yudkin & others, 2014). An intellectual difficulty frequently is an outcome, which may take
the form of an intellectual disability, autism, a learning disability, or a short attention span
(Hall & others, 2014). This disorder occurs more frequently in males than in females, pos-
gibly because the second X chromosome in females negates the effects of the abnormal X
chromosome (Bonaccorso & others, 2015; McDuffie & others, 2015; Rocca & others, 2016).

Turper syndrorme is a chromosomal disorder in femnales in which either an X chromosome
is missing, making the person XO instead of XX, or part of one X chromosome is deleted
{Miguel-Neto & others, 2016; Viatkovic & others, 2014). Femnales with Turner syndrome arc
short in stature and have a webbed neck (Kaor & Phadke, 2012). They might be infertile and
have difficulty in mathematics, but their verbal ability is often quite goad (Lleo & others, 2012).
Turner syndrome occurs in approximately 1 of every 2,500 live female births (Pinsker, 2012).

The XYY syndrome is a chromosomal disorder in which a male has an extra Y chromo-
some {Lepage & others, 2014). Early interest in this syndrome focused on the belief that the
extra Y chromosome found in some males contributed o aggression and violence. However,
researchers subsequently found that XYY males arc no more likely to commit crimes than

are normal XY males (Witkin & others, 1976).

Gene-Linked Abnormalities Abnormalities can be produced not only by an abnor-
mal number of chromosomes but also by harmful genes, More than 7,000 such genetic dis-
orders have been identified, although most of them are rare. Two widely studied gene-linked
abnormalities ave phenylketonuria and siclde-cell anemia.

Phenylketonuria (PKU) is a genetic disorder in which the individual cannot properly
metabolize phenylalanine, an amino acid. It results from a recessive gene and occurs about
once in cvery 10,000 to 20,000 live births. Today, phenylketonuria is easily detected during
infancy, and it is treated by a diet that prevents an excess accurulation of phenylalanine
(Rohde & others, 2014). If phenylketonuria is left untreated, however, excess phenylaianine
builds up in the child, producing intellectual disability and hyperactivity. Phenylketonuria
accounts for approximately 1 percent of institutionalized individuals with intellectual dis-

abilities, and it cccurs primarily in non-Latino Whites.

The story of phenylketonuria has important implications for the nature-murture issue.
Although phenylketonuria is often described as a genetic disorder {nature), how or whether
a gene’s influence in phenylketonuria is played out depends on environmental influences since
the disorder can be treated (nurture) using an environmental manipulation (1 Ciommo,
Forcella, & Cotugno, 2012). That is, the presence of a genetic defect does pot inevitably lead
to the development of the disorder if the individual develops in the right environment (one
free of phenylalanine). This is one example of the important principle of heredity-environment
interaction. Under one envirenmental condition (phenylalanine in the diet), intellectual dis-
ability results, but when other nutrients replace phenylalanine, intelligence devclops in the
normal range. The same genotype has different oulcomes depending on the environment (in
this case, the nutritional environment).

Sickle-cell anemia, which occurs most often in African Americans, is 4 genetic disorder
that impairs the functioning of the body’s red blood cells. Red blood cells carry oxygen to the
body’s other cells and are usually disk-shaped. In sickle-cell anemia, a recessive gene causcs

the red blood cell to become a hook-shaped “sickle” that cannot carry oxygen properly and . .
dies quickly (Derebail & others, 2014). As a result, the body’s cells do not receive adequate
oxygen, causing anemia and early death (Mehari & others, 2012). About 1 in 400 African
American babies is affected by sickle-cell anemia. One in 10 African Americans is a carrier,
asis 1 in 20 Latin Americans. A National Institutes of Health (2008) panel copcluded that the
only FDA-approved drug {hydroxyurea) to treat sickle-cell anemia in adolescents and adults’
has been underutilized. Recent research strongly supports the use of hydroxyurea therapy for:
infanis with sickle-coll anemia beginning at 9 months of age (Yawn & John-Sowah, 2015). -

Other diseases that result from genetic abrormalities inctude cystic fibrosis, some forms:
of diabetes, hemophilia, Huntington disease, spina bifida, and Tay-Sachs disease. Figure T
provides further information about these diseases. Someday scientists may be able to identify:
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SOME GENE-LINKED ABNORMALITIES

- why these and other genetic abnormalities occur and discover how to cure them. The Human
: szn_ome Project has alreudy linked specific DNA variations with increased risk. of a number
of d1§eases and conditions, including Huntington disease (in which the central nervous system
deteriorates), some forms of cuncer, asthma, diabetes, hypertension, and Alzheimef diysc-aqe
- {Capurro & others, 2015; Tai & others, 2015: Wang & others, 2016; Williams & others, 2016L).

Dealing Wlth Genetic Abnormalities Every individnal carrics DNA variations that
might predispose the person to serious physicat disease or mental disorder. But not al]lindi-
duals who carry an abnormal genetic variation develop the disozder. Other genes or de?el-
opmeptal evenls somelimes compensale for genetic abnormalities (Russell, Herts, &
Mch?lan, 2()-[7). For example, recall the earlier example of phenylketonuria; ]S:VE:H Lh(;u h
dividuals might carry the abnormal genetic variation associated with phenylketonuria tﬁe
éi_rr{;?;l phenotype does not develep when phenylalanine is replaced by other nutrien!ts in
ntr'lfglsl; tfe;gs Zre notr d.es.iiny, but genes that arc missing, nonfunctional, or nmutated can
- nym ¢ }ks]or ers..{Cdgm] & others, 2016; Fleck, Pavel, & Cassandras, 2016; Moore, 2015).
X g c genetic flawg could enable doctors to predict an individual’s risks, recommend
Oi pzr(a}ul:gw;\ '3nd prescribe the safest and most effective drugs (Paneque, Sequeiros, &
oSi;jml W)i.th ]E:;‘lide or lwo from_ now, pa.lrents Of. a newborn baby may be able to leave
HOWever th_a‘ . genome alllalysw .of the]r offspring that identifies disease risks.
B t,D als noxafledgc nyght b1.‘1ng 1mp_0rtgnF costs as well as benefits. Who would
s pgr;@n 5 genetm pmf_lle? An mdr'ﬂdual’s ability to land and hold jobs or
e Shﬂ n;jjg t bf_: L.hreatlened if she or he is known to be at risk for some disease.
iy m,a ke?u a:n airtine pilot or a neurosurgeon who is predisposed to develop a dis-
totns ot o ; (;)EE(:) fdilﬁ?ds shake be required to leave that job early, before showing any
i enzggefi(;znselgrs: usually physicians or biologists who are well-versed in the field of
. ki {u,] u:1l er.sFand the kmd.§ of problems just described, the odds of encountering
wio o C{) S Tategies for‘offsetmqg some of their effects (Mollee, 2014). To read about
b and work of a genetic counselor, see Connecting with Careers.
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Haolly Ishmael, Genetic Counselor
Hoity Ishmael is a genetic counseior at Children’s Mercy Hospital in
Kansas City. She obtained an undergraduate degree in psychology and
a master’s degree in genetic counseling from Sarah Lawrence College.

Genetic counselors like Ishmael work as members of a health care
team, providing information and support to families with birth defects
or genetic disorders. They identify families at risk by analyzing inheri-
tance patterns and then explore options with the family. Some genetic
counselors, like Ishmael, specialize in prenatal and pediatric genetics
while others focus on cancer genefics or psychiatric genetic disorders.

Ishmael says, “Genetic counseling is a perfect combination for
people who want to do something science-oriented, but need human
contact and don't want to spend all of their time in a lab or have their
nose in a book” (Rizzo, 1999, p. 3).

Genetic counselers have specialized graduate degrees in medi-
cal genetics and counseling. They enter graduate school from under-

Holly Ishmael {feft) in & genetic counseling session.
Courtesy of Holly Ishmael Welsh

approximately 30 graduate genetic counseling programs in the
United States. If you are interested in this profession, you can obtain
further information from the National Society of Genetic Counselors

Ome choice open to prospective mothers is the extent to which
they will undergo prenatal testing. A number of -lests can
indicate whether a fetus is developing normally, including
ultrasound sonography, {etal MRI, chorionic villus sampling.
amniocentesis, maternal blood screening, and noninvasive
prenatal diagnosis.

Ulktrasound Sonography  An ultrasound test is often
conducted seven wecks into a pregnancy and at various
times later in pregnancy. Ultrasound sonography is a prena-
tal medical procedure in which high-frequency sound waves
are directed into the pregnant woman’s abdomen (X. Li &
others, 2015). The echo from the sounds is transformed into
a visual representation of the fetus’s inner structures. This
technique can detect many abnormalities in the fetus, includ-
ing microencephaly, in which an abnormally small brain can
produce intellectual disability (C. P. Chen & others, 2014);
it can also determine the number of fetnses (that is, detect
whether a woman is carrylng twins or triplets) and give

A 8-month-old infant poses with tha ultrasound sonography record taken four

months into the baby's prenatal development. What is ufirasound sonography?
© Jacgues Pavlovsky/Sygma/Corbis '

graduate programs in a variety of disciplings, including biology,
genetics, psychology, public health, and social work, There are

clues to the baby’s sex (Masselli & others, 2011). A recent
esearch review concluded that many aspects of the develop-
‘ing prenatal brain can be detected by ultrasound in the first trimester and thal about
:50 percent of spina bifida cases can be identified ar this time, most of these being severe
‘cases {(Engels & others, 2016). There is virtually no risk to the woman or fetus in
“using ultrasound.

at www.nsge.org.

Eor more infarmotion about whot genetic counselors do, see the Coreers in Life-Span Development appendix.

_Brainmlmaging Technigques The devclopment of brain-imaging
<.fechniques has led o increasing use of feral MRI to diagnose fetal malfor-
mations (Sanz-Cortes & others, 2015) (see Figure 8). MR, which stands
for magnetic resonance imaging, uses a powerful magnet and radio images
(0 generate detailed images of the body’s organs and structures. Currently,
“Wlirasound is still the first choice in fetal scréening, but fetal MRI can
provide more detailed images than ultrasound. In many instances, ultra-
sound will indicate a possible abnormality and then fetal MRI will be used
to obtain a clearer, more detailed image (Milani & others, 2015}, Among
th fetal malformations that fetal MRI may be able to detect better than
'.1. gsound sonography are certain abnormalities of the central nervous
- systemn, chest, gastrointestinal tract, genital/urinary organs, and placenta
alinger & Lerman-Sagie, 2015; Milesi & others, 2014).

Review

- What are genes?
How are genes passed on?

.+ What basic principles describe how
geneés interact?

.+ What are some chromosomal and
gene-linked abnormalities?

Review Connec Reflect

- Can you identify in yourself or a
friend the likellhood of the influence
of dominant and/or recassive
genes? Explain.

Describe what genes are
and how they influence
Human development.

Conpsct
-« Would you want to be able to access
a full genome analysis of your

offspring? Why or why not? horionic Villus Sampling At some point between the 10th and

t _;_eeks of pregnancy, chorionic villus sampling may be used to detect
1etic defgcts and chromosomal abnormalities such as those discussed
he-previous section. Chorionic villus sampling (CVS) is a prenatal
__._5. cal procedure in which a small sample of the placenta (the vascular

ldentify some important reproductive
challenges and choices.

3 Reproductive Chalienges and Choices

Prenatal Diagnostic Tests infertility and Reproductive Technolagy Adopﬁo'_
centesis Berween the 15th and 18th weeks of pregnancy,
PR i

Gcfi}te?is may _bc performed. Amnincentesis 1s a prenatal medical procedure in which {5
-pi_:_ofilef;n‘ﬂmEolillj (ﬂuid is withdrawn by syringe and tested for chromosomal or meta- o
i ﬂ: (.. l.ad & others, 2015; Menon & others, 2014). The amniotic (Tuid is
. & amnion, a thin sac in which the embryo is suspended. Ullrasound sonog-
ften used during amniocentesis so that the syringe can bc placed precisely.

IRE 8

A FETAL MRI, WHICH 1S INCREASINGLY
BEING USED IN PRENATAL DIAGNOSIS
OF FETAL MALFORMATIONS

@ Du Cane Medicai Imaging Lta./Science Source

! The facts and principles we have discussed regarding melosis, genetics, and genetic 4bnor-
malifies are a small part of the recent explosion of knowledge about human biology. This;

“ knowledge not only helps us understand human development but also opens up many Dew,

1 choices to prospective parents—choices that can also raise ethical questions. s
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Discover what the development of
the fetus is like at the stages when
chorionic villus sampling and amnio-
centesis can he used. Connect to
“Prenatal Development and Birth.”

62 CHAPTER 2

The later amniocentesis is performed, the better its diagnostic potential. The earlier it is
performed, the more useful it is in deciding how to handle a pregnancy. It may take two
weelks for enough cells to grow to allow amuiocentesis test results to be obtained. Amnio-
centesis brings a small risk of miscarriage: About 1 womarn in every 200 to 300 miscar-
ries after amniocentesis.

Both amniocentesis and chorionic villus sampling provide valuable information about the
presence of birth defects, but they also raise difficult issues for parents about whether an
abortion should be obtained if birth defects are present {Zhang & others, 2010). Chorionic
villus sampling allows a decision to be made earlier, near the end of the first 12 weeks of
pregnancy, when abortion is safer and less traumatic.

Maternal Blood Screening During the 15th to 19th weeks of pregnancy, maternal
blood screening may be performed. Maternal blood screening identifies pregnancies that have
an elevated risk for birth defects such as spina bifida (a defect in the spinal cord) and Down
syndrome (Byeon, i, & Han, 2016). The current blood test is called the triple screen because
it measures three substances in the mother’s blood. After an abnormal triple screen result,
the nmext step is usually an ultrasound examination. If an vltrasound does not explain the
abnormal triple screen results, ampiocentesis is typically used.

Noninvasive Prenatal Diagnosis (NIPD) Noninvasive prenatal diagnosis (NIPD)
is increasingly being explored as an alternative to procedures such as chorionic villus sam-
pling and amniocentesis (Kantak & others, 2014). At this point, NIPD has mainly focused
on brain-imaging technigues, the isolation and examination of fetal cells circulating in the
mother’s blood, and analysis of cell-free fetal DNA in maternal plasma (Cheng & others,
2015; Mersy & others, 2013} b

Rescarchers already have used NIPD to successfully test for genes inherited from a father
that cause cystic fibrosis and Huntington disease. They also are exploring the potential for
using NIPD very carly in fetal development to diagnose a baby’s sex and delect Down syn-
drome (Lim, Park, & Ryn, 2013},

Feial Sex Determination Chorionic villus sampling has often been used to deter-
mine the sex of the fetus at some point from L1 to 13 weeks of gestation. Also, in a
recent study, ultrasound accurately identified the sex of the fetas at 11 to 13 weeks of
gestation (Manzanares & others, 2016). Recently, though, some noninvasive techniques
have been able to detect the sex of the fetus at an earlier point (Mersy & others, 2015;
Moise & others, 2013). A meta-analysis of studies copfirmed that a baby’s sex can be
detected as early as 7 weeks into pregnancy (Devaney & others, 2011). Being able to
detect an offspring’s sex as well as the presence of various discases and defects at such
an early stage raises ethical concerns about couples” motivation to terminate a pregnancy
{Dickens, 2014).

Recent advances in biological knowledge have also opened up many choices for infertile indi- -

viduals (Asero & others, 2014). Approximately 10 to 15 percent of couples in the United States

experience infertility, which is defined as the inability to conceive a child after 12 months of

regular intercourse without contraception. The cause of infertility can test with the woman of
the man (Reindollar & Goldman, 2032). The woman may not be ovalating (releasing eggs 10
be fertilized), she may be producing abnormal ova, her fallopian tubes through which ova

normalty reach the womb may be blocked, or she may have a disease that prevents implanta-
tion of the embryo into the aterus. The man may produce too few sperm, the sperm may lack g

motility (the ability to move adequately), or he may have a blocked passagewiy (Takasaki &
others, 2014; Xu & others, 2016). -

In the United States, more than 2 million couples seek help for infertility every year
Tn some cases of infertility, surgery may correct the cause; in others, hormone-based

drugs may improve the probability of having a child. Of the 2 million couples who seek:

help for infertility every year, about 40,000 (ry high-tech assisted reproduction. By fat
the most common technique used is in vitro fertilization (IVF), i which eggs and sperid

Biological Beginnings

are combined in a laboratory dish. If any eggs are successfully fertilized, B0,

one or more of the resulting zygotes is transferred into the woman's
uterus. As indicated in Figure 9, the success rate of IVF depends on the -
maother’s age. ' 40
The creation of families by means of the new reproductive technologies
rajses important questions aboul the physical and psychological conse-
quences for children (Parke, 2013). One result of fertility treatments is an
increase in multiple births. Twenty-Tive to 30 percent of pregnancies
achieved by fertility treatments—including in vitro fertilization—now result
in multiple births. A meta-analysis (a statistical technigne that combines :
the results of multiple studies to determine the strength of the effect) 0
revealed that twing conceived by in vitro fertilization have a slightly N

30

Percent

increased risk of low birth weight {McDonald & others, 2010) and another g R

: 'P.'re;gné:'ri'éy' ré{e

Live birth rate

meta-analysis found that in vitro fertilization singletons have a significant e
risk of low birth weight (McDonald & others, 2009). To read about a study
that addresses longer-term consequences of in vitro fertilization, see
Connecting Through Research.

FIGURE 2

34 38

Woman'’s age

Ve e .

SUCCESS RATES OF IN VITRO FERTILIZATION VARY
ACCORDING TO THE WOMAN'S AGE

; ALll?ough surgery and.fertilily drugs can sometimes solve infertility problems, another
: cho.lce is to adopt a child (Compton, 2016; Grotevant & McDermott, 2014). Adoption is a
- social and legal process that establishes a parent-child relationship between persons unre-

The increased Diversity of Adopted Children and Adoptive Parents A

number of changes have characterized adoptive children and adoptive parents during the last

‘three to fowr decades (Brodzinsky & Pinderhughes, 2002; Compton, 2016; Grotevant &

M.chrmott, 2014; Thomas, 2016). In the first half of the twentieth century, most U.S. adopted
hildren were healthy, non—Latino White infants whe were adopted at birth or soon after;

“However, in recent decades as abortion became legal and contraception increased, fewer of

_h_ese i.nfant.s bg:ame a\iailable for adoption. Increasingly, U.S. couples adopted a much wider
diversity of children—from other countries, from other ethnic groups, children with physical

- andfor mental problems, and children who had been negiected or abused (Compton, 2016;

nderhughes, Zhang, & Agerbak, 2015).

_ Changcs also have characterized adoptive parents in the last three to four decades
(_B_.rodzmsky & Pinderhughes, 2002). Tn the first half of the twentieth century, most adoptive
Rg‘.r_gms were from non-Latino White, middle or upper socioeconomic status backgrounds who

€re r.narrled and did not have any type of disability. However, in recent decades, increased
1.'sxty has characterized adoptive parents. Many adoption agencies today have no income
requirements for adoptive parents and now allow adults from a wide range of backgrounds
o dopt chﬂdrcn, including single adults, gay and lesbian adults, and older adults (Farr &
qth_&:_r_s, 2016). Further, many adoptions involve other family members (aunts/uncles/
dpgrents); currently, 30 percent of U.S, adoptions are made by relatives (Ledesma, 2012}
d flghlly more than 50 percent of U.S. adoptions occur through the foster care :system'-
by, more than 100,000 children in the U.S. foster care system were waiting for SOITIGOI‘IB,

opt them (Ledesma, 2012), i
i _Elree.pa}thways to adoption are; (1) domestic adoption from the public welfare system
 gomestic infant adoption through private agencies and intermediaries, and (3) internati onal,

e‘t t;l .(G‘rotevapt & MCDGL‘I.HO‘.[L 2014, In the next decade, the mix of U.5. adoptions is

5 include fewer domestic infant and international adoptions and more adoptions via
ild welfare system (Grotevant & McDermott, 2014),

.coxn:fe ‘for Adopted_ Children How do adopled children fare after they are
ng-(ag rg:qt re’search review concluded that adopted children are at higher risk for exter-
! plef ass(xion dﬂd.COHduCt problems, for example), internalizing (anxiety and depression,
s > 80 _attc-ntlon problemg {ADHD, for cxample} (Grotevant & McDermott, 2014).

» @ majority of adopted children and adolescents (including those adopted at oider
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Do Children Conceived Through In Vitro 40
Eertilization Show Significant Differences %0
i Developmental Ouicomes

in Adolescence?

A fongitudinal study examined 34 in vitro fertilization families,
49 adoptive families, and 38 families with a naturally conceived 0

child (Golombok, MacCallum, & Goodman, .
ity included a similar proportion of boys and girls. Also, the ages of

the young adolescents did not differ accor

age of 11 years, 11 months).

Children’s socioemotional development was assessed by (1) inter-
viewing the mother and obtaining detailed descriptions of an;lr prc?b-
lems the child might have; (2} administering a strengths and d-lff_lcult-;es
questionnaire to the child’s mother and teacher; and {3} administering
the Social Adjustment Inventory for Chi
examines functioning in school, peer relationships, and self-esteem.

No significant differences between he children from in vitro fer-
tilization, adoptive, and naturally conceiving families were found. The
results from the Social Adjustment Inventory for Children and

jdren and Adolescents, which

= Invitro fertilization

Naturally conceived

20

Scores

2001). Each type of fam- Sehool Peor Soif.

functioning relations esteem

FIGURE 15

SOCIOEMOTIONAL FUNCTIONING OF CHILDREN CONCEIVED
THROUGH IN VITRO FERTILIZATION OR MATURALLY
CONCEIVED. This graph shows the results of a stucly that compared
the socloemotional functioning of young adolescents who had either
peen conceived through in vitro fertilization (IVF) or naturally conceived
(Golombek, MacCallum, & Goodman, 2001, For sach type of family, the
study included a similar proportion of boys and girls and children of
similar age (mean age of 1 years, 11 months). Although the means for
the naturally conceived group were slightly highet, this Is likely due to
chance: There were no significant differences betwizen the groups.

ding to family type {mean

Adolescents are shown in Figure 10. Recent reviews by leading

researchers conclude that children and adolescents conceived through
new reproductive technologies—such as in vitro fertilization—are as

CHAPTER 2

well adjusted as their counterparts conceived by natural means
{Golombok, 2011a, b; Golombok & Tasker, 2010).

ages, trapsracially, and across national borders) adjust effectively, and t_heir parents report
considerable satisfaction with their decision fo adopt (Brodzinsky & Pinderhughes, 2002;
Castle & others, 2010; Compton, 2016}, ‘ .
Adopted children fare much better than children raised in long—ten{n tos:[cr care or in an
institutional environment (Bernard & Dozier, 2008). A study of infants in Chm_a revealc(% that
their cognitive development improved two to six months following their adoption from foster
homes and instituons (van den Dries & others, 2010). N
Children who are adopted very early in their lives are more likely to have positive
outcomes than children adopted later in life (Bernard & Dozier, 2008; JLlll'laTl, 2013). A
Danish study indicated that being adopted was not a:tisk for juvenile delinquency if the
individual was adopted at 12 months of age or gatlier (Laubjerg & Pct_ersson,. 201]\.). How-
ever, those adopted after 12 months of age had a three to four times higher risk of becom-
ing a juvenile delinquent than their nenadopted counterparts. A].so, a 're(?ent study fotlnd that
the mother’s adult secure attachment, but not the father’s, predicted infant a.doptees secure
attachment (Liopetti, 2014). Keep in mind that the changes in adoption practlge over the last
several decades make it difficult to generalize about the average adopted child or average
adoptive parent. "
An ongoing issue in adopting children is whether there should be anéi contact wit
children's biological parents (Farr & others, 2014; French & others, 20]4;_(Jrant-l\/__[arsney,
Grotevant, & Sayer, 2016). Open adoption involves sharing ideﬂtifying.mformauon and
having contact with the biological parents; in contrast, closed adoption involves not hav-

ing such sharing and contact. Most adoption agencies today offer adoptive parents the’
opportunity to bave either an open or a closed adoption. A longitudinal study found t%]'dt _
when their adopted children reached adulthood, adoptive parents described open adoption

Biological Beginnings

Parenting Adopted Children

Many of the keys to effectively parenting adopted children are no
different from those for effectively parenting biclogical children: be
supportive and caring, be involved and monitor the child’s behavior
and whereabouts, be a good communicator, and help the child learn
to develop self-control. However, parents of adopted children face
some unigue circumstances {Grotevant & McDermott, 2014; Pace &
others, 2015; Salcuni & others, 2015; Tan & others, 2016). These par-
ents need to recognize the differences involved in adoptive family
{ife, communicate about these differences, show respect for the birth
family, and support the child’s search for
self and identity.

Following are some of the problems
parents may face when their adopted chil-
dren are at different points in develepment
and some recommendations for how to
handle these problems (Brodzinsky &
Pinderhughes, 2002):

» Infancy. Researchers have found few
differences in the attachment that
adopted and nonadopted infants form :
with their parents. However, attachment vt are some strategies for parenting adopted

can hecome problematic if parents have  children at different points in thelr development?
unresolved fertility issues or the child & Don MesonBlend ImagasiCorols

does not meet the parents’ expecta-

WMiddie and late childhood. During the elementary school years,
children begin to show more interest in their origins and may ask
guestions related to where they came from, what their birth pat-
ents looked like, and why their birth parents placed them for
adoption. As they grow older, children may develop mixed feel-
ings about being adopted and question their adoptive parents’
explanations. It is important for acloptive parents to recognize that
this ambivalence is normal. Also, problems may arise from the
desire of adoptive parents to make life too perfect for the adop-

tive child and to present a perfect
image of themselves to the child. The
result too often is that adopted children
feel that they cannot release any angry
feelings or openly discuss problems.

Adolescence. Adolescents are likely to
develop more abstract and logical think-
ing, to focus their attention on their bod-
ies, and to search for an identity. These
characteristics provide the foundation
for adopted adolescents to reflect on
their adoption status in more complex
ways, such as focusing on how they ook
so different from their adoptive parents.
As they explore their identity, adopted

tions. Counselors can help prospective adoptive parents develop
realistic expectations.
» Early childhood. Because many children begin to ask where they

adolescents may have difficulty incorporating their adopted status in
positive ways into their identity. I is important for adoptive parents to
understand the complexity of the adopted adolescent’s identity explo-
ration and be patient with the adolescent’s lengthy identity search.

came from when they are about 4 to 6 years eld, this is a natural
time to begin to talk in simple ways to children about their adop-

tion status (Warshak, 2007). Some parents (although not as many
as in the past) decide not to tell their children about the adoption.
This secrecy may create psychological risks for the child if he or

she later finds out about the adoption. and odopted children?

Pusitively and saw it as serving the child’s best interests (Siegel, 2013). Another longi-
dl_‘ﬁ'{tl study found that birth mothers, adoptive parents, and adopted children who had
_ta_c't were more satisfied with their arrangements than those who did not have contact
:T:'Qtévant & others, 2013). Also, in this study, contact was linked to more optimal
justment for adolescents and emerging adults. Further, birth mothers who were more
ed with their contact arrangements had less unresolved grief 12 to 20 years after
icement. In a study of adoptees in emerging adulthood, perceptions of sccure parent-
ild attachment relationships, as well as sensitive and open communication about birth
tent: contact, were linked to greater satisfaction with life (Farr, Grant-Marsney, &
tevant, 2014).
oread more about adoption, see Connecting Development to Life, in which we discuss
{8chive parenting strategies with adopted children.

According to the information presented here and in the preceding
text, how can mental health professionals help both adoptive parents
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dentify some important
reproductive challenges

Heredity-Environment
Correlations

identical twins with fraternal twins.
ad egg that
cally identical organisms. Fraternal

g them

-twin siblings. What is

How would you characterize the
methods used in prenatal
diagnostic testing?

Beview

. What are some common prenatel
diagnostic tests?

. What are some technigues that help
infertile people to have children?

. How does adoption affect children’s
development?

« If you were an adult who could not
have children, would you want 1o

Connedt adopt a child? Why or why not?

. FEarlier we discussed the different
methods for collecting data.

Explain some of the ways that heredity and
environment interact to produce individual
differences in development,

Conciusions about
Heradity-Environment
«Interaction

The Epigenetic View and
Gene-Environment
(G x E) interaction

‘ghared and Nonshared
Envirenmental
Experiences

s it possible 1o untangle the influence of heredity from that of envirenment and discover
the role of each in producing individual differences in development? When heredity and
environment interact, how does heredity influence the environment and vice versa?

Behavior genetics js the field that seeks to discover the influence of heredify and
envirosment on individual differences in human traits and development (Jaffee,
2046; Lickliter & Honeyeust, 2015; Nes & Roysamb, 2016). Note that behavior
genetics does not identify the extent to which genetics or the environment affects
an individual's traits. Instead, what behavior geneticists try to do is to figure out
what is Tespoasible for the differences among people—that is, to what extent
people vary because of differences in genes, environment, or a combination of
these factors (Carlson, Mendle, & Harden, 2014; Cloninger & Garcia, 2016; South
& Jarnecke, 2016). To study the influence of heredity on behavior, behavior genet-
icists ofien use either twins or adoption situations.

in the most common twin study, the behavioral similasity of identical twins
(who are genetically identical) is compared with the behavioral similarity of fra-
ternal twins. Recall that although fraternal twins share the same womb, they are
no more genetically alike than non-twin sibfings. Thus, by comparing groups of
identical and fraternal twins, behavior geneticists capitalize on the basic knowledge
that identical twins are more similar genetically than are fraternal twins (Jansen
& others, 2015; Tan & others, 2015). For example, one study found that conduct
problems were more prevalent in identical twins than fraternal twins; the research-
ers concluded that the study demonstrated an important role for heredity in conduct
problems (Scowrfield & others, 2004).

What are some of the thoughts and feelings people have about being a twin? [n college

freshman Colin Kunzweiler’s (2007) view,

As a monozygetic individaal, [ am used to certain things. “Which one are you?” happens 10
be the most populac question I'm asked, which is almost always followed by “You're Colin.
No. wait, yow're Andy!” T have iwo names; one was given to me at birth, the other thrust on
me in a random, haphazard way . . . My twin brother and T are as different from each other

Biolagical Beginnings

as cgramel sance is from gravy. We have different personalities, we enjoy different kinds of
music, and T am even taller than he is (by a quarter of an inch). We are ditferent; separatc:
individnai. I have always been taught that T should maintain my own individuality; that 1
should be my own person. But if people keep constantly mistaking me for my twin, how can
1 be my own person with my own identily? ’

“Am I an ‘1" or “We'?” was the title of an article written by Lynn Perlman (2008) about
the struggle twins have in developing a sensc of being an individual. Of course, triplets have
the same issue, possibly even more strongly so. One set of triplets entered a beauly contest
as one person and won the contest!

Perdman, an identical twin herself, is a psychologist who works with twins (her identical
twin also is a psychologist). She says that how twins move from a sense of “we” to “T" is a
critical task for them as children and sometimes even as adults. For non-twins, separating
onesell from a primary caregiver—mother and/or fathez—is an important devetopmental task
in childhood, adolescence, and cmerging adulthood. When a child has a twin, the separation
process is likety more difficult because of the constant comparison with a twin. Because they
are virtually identical in their physical appearance, identical twins are likely to have more
problems in distinguishing themselves from their twin than arc {raternal twins.

The twin separalion process often accclerates in adolescence when one twin is likely to
mature carlier than the other (Pearlman, 2013), However, for some twins it may not occur
until emerging adulthood when they may go to different colleges and/or live apart for the
first timne. And for some twins, even as adults twin separation can be emotionally painful,
One 28-ycar-old identical twin female got a new boyiTiend bur the ncw relationship caused
a great deal of stress and conflict with her twin sister (Friedman, 2013).

In Lynn Perlman’s (2008) view, helping twins develop their own identilies needs to be
done on a child-by-child basis, taking into account their preferences and what is in their best
* interests. She commented that most of the twins she has counseled consider having a twin a
positive experience and while they also are usually strongly attached to each other they are
‘intensely motivated to be considered a unique person.

However, several issues complicate interpretation of twin studies. For example, perhaps
“the environments of identical twins are more similar than the environments of frateraal twins.
‘Adults might stress the similarities of identical twins more than those of fraternal twins, and
;deutical {wins might perccive themselves as a “set” and play together more than fraternal
twins do. If so, the influence of the environment on the observed similarities between identi-
¢al and fraternal twins might be very significant.

. In an adoption study, investigators seek to discover whether the behavior and psycho-
logical characteristics of adopted children are more like those of their adoptive parents, whe
ave provided a home environment, or more like those of their biological parents, who have
contribnted their DNA (Cvijetic & others, 2014; McAdams & others, 2015). Another form
‘of the adoption study compares adoptive and biological siblings (Kendler & others, 2016).

-__hej difficulties that researchers encounter when they interpret the results of twin studies
nd ad.option studies reflect the complexities of heredity-environment interaction, Some of
he g interactions are heredity-environment correlations, which means that individuals’
enes may be systematically related to the types of environments to which they are exposed
_r_'ee, 2016; Klahr & Burt, 2014). In a sense, individuals “inherit,” seek ouf, or “construct”
.VII'.Ol'lmeT_ltS that may be related or linked to genectic “propensities.” Behavior geneticist
andra Scarr (1993) described three ways that heredity and environment can be correlated

Passrlve genotype-environment correlations occur because biological parents, who are
genetically related to the child, provide a rearing environment for the child. For exam-
ple, the parents might have a genetic predisposition to be intelligent and read skilllfully.
ecause they read well and enjoy reading, they provide their children with books to

I _éld._ The Tikely outcome is that their children, because of both their own inherited
predispositions and their book-filled environment, will become skilled readers.

" cative genotype-environment correlations occur because a child’s genetically influ-
enced characteristics elicit certain types of environments. For example, active, smiling

behavior genetics The field that seeks to
discover the influence of heredity and
enviranment on individual differences in
human traits and development.

twin study A study in which the behavioral
simiiarity of identical twins is compared with
the behavicral similarity of fraternal twins.

adoption study A study in which investigators
seek to discover whether, in behavicr and
psychelogical characteristics, adopted
children are more like their adopiive parents,
who provided a home environment, or more
like their biological parents, who contributed
thelr heredity. Another form of the adoption
study compares adoptive and biological
siblings.

passive genotype-environment correlations
Correlations that exist when the natural
parents, who are genetically related to the
child, provide a rearing environment for

the child.

evocative genotype-environment
correlations Correlations that exist when the
chitd’s genetically influenced characteristics
elicit certain types of environments.
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Children innetit genetic tehdencies fro
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ENVIRONMENT CORRELATIONS

children receive more social stimulation than passive, quiet children do.
Cooperative, attentive children evoke more pleasant and instructional responses
from the adults around them than uncooperative, distractible children do.

s Active (niche-picking) genotype-environment correlations occur when
children seck out environments that they find compatible apd stimulating.
Niche-picking tefers to finding a setiing that is suited to one’s genetically
influenced abilities. Children select from their surrounding®environment cer-
tain aspects that they respond to, Jearn about, or ignore. Their active selec-
tions of environments are related to their particular genotype. For example,
outgoing children tend to seek out social contexts in which to interact with
people, whereas shy children dow’t. Children who are musically mclined are
likely to select musical environments in which they can successfully perform
their skills. How these “tendencies” come about will be discussed shortly

under the topic of the epigenetic view.

Scarr observes that the relative importance of the three genotype-environment
correlations changes as children develop from infancy through adolescence. In
infancy, much of the environment that children experience is provided by adulfs.
Thus, passive genotype-emviromment correlations are more common in the lives of
infants and young children than they are in the lives of older children and adoles-
cents who can extend their experiences beyond the family’s influence and create
or select their environments to a greater degree.

Behavior geneticists have argued that to understand the environment’s role in dif-
ferences between people, we should distinguish between shared and nomshared
envitonments. That is, we should consider experiences that children share in common with
other children living in the same home, and experiences that are not shared (Burt, 2014;
i & others, 2015; Waszczulk & others, 2015).

Shared environmental experiences are siblings’ common experiences, such as their
parents’ personalities or intetlectual orientation, the family’s sociceconomic status, and the
neighborhood in which they live. By contrast, nonshared environmental experiences
consist of a child’s unique experiences, both within the family and outside the family, that
are not shared with a sibling. Even experiences occurring withio the family can be part of
the “nonshared environment.” For example, parents often interact differently with each
sibling, and siblings interact differently with parents. Siblings often have different peer
ZTOUpS,
nonshared environmenis.

Biological Beginnings

different friends, and different teachers at school, all of which contribute to their:

Bcha\‘nor‘ geneticist Robert Plomin (2004, 2011) has found that shared environment
accounts for little of the variation in children’s personality or mterests. In other words, even
though two children live under the same roof with the saume parents, their pcrsona}iiises are
often very _dif.fcrc:nt_ Further, Plomin argues that heredity influences ’the nonshared environ-
ments of mbh_ngs through the heredity-environment correlations we described earlier. For
cxal_l‘lple, a child who has inherited a tendency to be athletic is likely to spend more tiI;Jc in
enVL‘romnents related to sports, and a child who has inherited a tendency to be musicall
inclined is more likely to spend time in environments refated to music. ’

‘What are the implications of Plomin’s interpretation of the role of shared and nonshared
environments in development? In The Nurture Assumption, Judith Harris (1998, 2009) ;11' ued
that what parents do does not make a difference in their children’s and adolcsc;:ms’ -behaiior
Yell at them. Hug them. Read 1o them. [gnore them. Harris says it won’t influence how the-
furn out. She argues based on data like Plomin’s that genes and peers are far more iinporlan{
than parents in shaping children’s and adolescents” development.

Genes and peers do matter, but Harris” descriptions of peer influences do not take into
aCC(.)l:mt the C(_)mplexity of peer contexts and developmental trajectories (Hartup, 2009). In
addition, Harris is wrong in saying that parents don’t matter. For example, in the f,:arly child-
:hood years parents play an important role in selecting children’s peers and ,indirectly influenc-
ing children’s development (Baumrind, 1999). A large volume of parcnting literature with
many research studies documents the importance of parents in children’s devetopment (Clarke-
Stewart & Parke, 2014; Laible, Thompson, & Froimson, 2015; McBride Murry & other
20015). We will discusy parents’ important roles throughout this ,edition. ’ >

Critics grgue that the concept of heredity-environment correlation gives heredity too much of
a FJ]]E-Sld-Cd influence in determining development because it does not consider the role of
prior er.wlrpnmental influences in shaping the correlation itself (Gottlieb, 2007). Consistent
with this view, earlier in the chapter we discussed how genes are coﬂaborz!itive, n(.)t determin-

ing an individual’s trails in an independent manner but rather in an interactive manner with

“the environment.

_'(I;I'(;oe?’Epugengtéc View_ In J;ine with the concept of a collaborative gene, Gilbert Gottlieb
o ) e?-mpha:mzes the epigenetic view, which states that development reflects an ongoing
idirectional interchange between heredity and the environment. Figure 12 compares thc;

héredity-environment correlation and epigenetic views of development.

: hLet’s look at an e}famp]e that reflects the epigenetic view. A baby inherits genes from
: ;:mfa;ir;::tlitn czngep&lon. Dur-ing prenatal development, environmental experiences such as
¢ 2y a o 1 e:S ‘s Lie:ss cgn mﬂufmce some genes to stop functioning while others become
e ! ac ve. During infancy, environmental experiences such as exposure to
, nutrition, stress, i‘earmng, and encouragement continue to modify genctic activity and

L rzﬁieﬁeoazf?ty of the nervous system that directlv underlies behavior. Heredity and
p'éram ﬁ rate toggﬂlcr—oF _co]laborate—to produce a person’s weli-being, intelligence,
nperament, height, weight, ability to pitch a baseball, ability to read, and so on (Gottlieb,

2007; LicKliter & Honeycutt, 2015; Moore, 2015; Szyf & Plucss, 2016).

G 109]1:; inv:;or!mentl (G %X E) Intera_ction An increasing number of studies are
o mlW e mterac?lon betweerln .herechty and environment influences development,
oth-_gz o glé;:}iﬁr;i Fhat involve specific DNA sequences (Grigorenko & others, 2016; Hill
61.‘}6_.:1.“ a(,:tu : e1]t & Beach, 2I()‘]6;‘P1uess & Meaney, 2016). The epigenetic mechanisms
S, : ﬂ:l m{) ecular modlffcatmon of the DNA strand as a resolt of environmental
. gmi ) at z ter gﬁ:nel l"gncnonmg (Davies & Cicchetti, 2014; Moore, 2015).
B ‘znmll; that mle]thals who havg a short version of a gene labeled 5-HTTLPR
i only i the. g ,{ e rlleurotransxﬁlttf?r Serotonn}) have an elevated risk of developing depres-
oty Cau}; Ka :10 ead stressful lives (Caspl & others, 2003). Thus, the specific gene did
5nmem : c the dgvelopmem of depression; rather, the gene interacted with a stressful
in a way that allowed the researchers to predict whether individuals would

Parenting

Is quantity or quality moere important in
parenting? Connectto“Socicemoticnal
Development in Early Childhood.”

FGURE 12

COMPARISON OF THE HEREDITY-
ENVIRONMENT CORRELATION AND
EPIGENETIC VIEWS

active {niche-picking) genotype-environment
carrelations Correlations that exist when
children seek out environments they find
compatible and stimulating.

shared environmental experiences Siblings’
commeon environmental @xperiences, such as
their parents’ personalities and intellectuai
orientation, the family’s socioeconomic status,
and the neighborhood in which they live.

nonshared environmental experiences The
child’s own unigue experiences, both within
the family and outside the family, that are not
shared with another sibling. Thus,
experiences occurring within the family can
be part of the “nonshared environment.”

epigenetic view Emphasizes that
development is the result of an ongoing,
bidirectional interchange between heredity
and environment.
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Attachment
One study revealed links between
infant attachment, responsive parent-
ing, and the 5-HTTLPR gene. Connect
to “Socioemotional Development
in Infancy.”

Nature Versus Nurture

The relative importance of nature and
nurture is one of the main debates in
the study of life-span development.
Connect to “Introduction.”

Life-Span Perspective
An imporiant aspect of the life-span
perspective is the co-construction of
biology, environment, and the indi-
vidual. Connect to “Introduction.”

develop depression. A recent meta-analysis indicated that the short version of 5-HTTLPR
was linked with higher cortisol stress reactivity (Midler & others, 2013). Recent studies also
have found support for the interaction between the 5-HTTLPR gene and stress levels in
predicting depression in adolescents and older adults (Petersen & others, 2012; Zannas &
others, 2012).

Other research on interactions between genes and environmental experiences has focused
on attachment, parenting, and supportive child-rearing epvironments (Hostinar, Cicchetti, &
Rogosch, 2014). In one study, adults who experienced parental loss as young children were
more likely to have unresolved atiachment issues as adults only when they had the short ver-
sion of the 5-HTTLPR gene (Caspers & others, 2009). The long version of the serotonin
transposter gene apparently provided some protection and ability to cope better with parental
loss. Other tecent rescarch has found that variations in dopamine-related genes interact with
supportive or unsupportive rearing environments to influence children’s development
(Bakermans-Kranenburg & van Iizendoorn, 2011). The type of tesearch just described is
referred to as studies of gene X environment (G % E) interaction—the interaction of a
specific measured variation in DNA and a specific measured aspect of the environment
(Grigorenko & others, 2016; Hill & Roth, 2016; Moore, 2015).

Although there is considerable enthusiasm about the concept of gene X environment
interaction (G x E), a recent research review concluded {hat the area is plagued by difficul-
ties in replicating results, inflated claims, and other weaknesses (Manuck & McCaffery,
2014). The science of G x E interaction is very young and over the nexi several decades it
will likely produce more precise findings.

become a criminal?

recently concluded:

our genes and environments. Nevertheless,
runs through our present choices .
influence our future. (Myers, 2010, p. 168)

-_Q@%ﬁ@w Connect Reflect

Explain some of the
ways that heredity and
ervironment interact to
produce individual
differences in
deavelopment.

If an attractive, popular, intelligent girl is elected president of her senior class in high school,
is her success due to heredity or to environment? Of course, the answer is “both.”

The telative contributions of heredity and environment are not additive. That is, we can’t
say that such-and-such a percentage of nasure and such-and-such a percentage of experience
make us who we are. Nor is it accurate to say that full genetic expression happens once,
around conception or birth, after which we carry our genetic Jegacy into the world to see how
far it takes us. Genes produce proteins throughout the life span, in many different environ-
ments. Or they don’t produce these proteins, depending in part on how harsh or nourishing
those environments are.

The emerging view is that complex behaviors are influenced by genes and environments
in a way that gives people a propensity for a particular developmental trajectory {Asbury &
Plomin, 2014). The actual development requires both genes and an environment. And that
environment is complex, just like the mixture of genes we inherit (Cicchetti & Toth, 2015,
2016; Thompson, 2015, 2016). Environmental influences range from the things we lump
together under “nurture” (such as parenting, family dynamics, schooling, and neighborhood
gnality) to biological encounters (such as viruses, birth complications, and even biological
events occurring at the cellular level).

Tn developmental psychologist David Moore’s (2013, 2015) view, the biological systems
that generate behaviors are extremely complex but.too often these systems have been described
in overly simplilied ways that can be misleading. Thus, although genetic factors clearly con- -
tribute to behavior and psychological processes, they don’t determine these phenotypes inde-
pendently from the contexts in which they develop. From Moore’s (2015) perspective, it is
misleading to talk about “genes for” eye color, intelligence, personality, or other characteris-
tics. Moore commented that in retrospect we should not have expected to be able to make ..
the giant leap from DNA’s molecules to a complete understanding of’ human behavior any
more than we should anticipate being able to make the leap from understanding how sound
waves move air molecules in a concert ball to a full-blown appreciation of a symphony’s

wondrous experience. .
Imagine for a moment a cluster of genes somehow associated with youth violence {this -

include pareptal neglect, a neighborhood in which gunshots and crime are everyday oceur-
rences, and inadequate schooling. In which of these environments is the adolescent likely 1o

If heredity and environment interact to determine the course of development, is that
all there is to answering the guestion of what causes development? Are humans con,mletely
at the mercy of their genes and environment as they develop through the life span? Our
genetic heritage and environmental experiences are pervasive influences on development
{Grigorenko & others, 2016; Lickliter & Honeycutt, 2015: Moore, 2015; Simon, 2017). But
in thinking about what cavses development, recall from the “Introduciién” chaptcr ou1: dis-
cussion of development as the co-construction of biology, culture, and the individual. N(;t
only are we the outcomes of our heredity and the environment we experience, hut we also
can author a unique developmental path by changing the environment. As one psychologist

In reality, we are both the creatures and creators of our worlds, We are . . . the products of

... the stream of causation that shapes the fulure
.. Mind matters .

.. Qur hopes, goals, and expectations

Heviow

What is behavior genetics?

What are three types of heredity-
environment correlations?

What is meant by the concepis of
shared and nonshared environmental
experiences?

What is the epigenetic view of
development? What characterizes
gene X environment (G x E)
interaction?

What conclusions can be reached
about heredity-environment
interaction?

Connect
Of passive, evocative, and active
genctype-environmant correlations,

Jj'i:@péa::@é connections iooking forward ~ -

In’the fol!ov\{ing chapters, we will continue to explore biclogical influences on develop-
.Z:_:_)E_r:.,t.espeualiy i-n the c.hapters on physical development, but alse in the chapters on
cognitive a!.'!d socioemotional development. For instance, biology’s influence on infants’
__sufh'sain‘i:?he motobr-skiII? may b.e obvious, but )fve will also discuss research guestions
'ep;‘od : ere a biological basis for sexual orientation?” In addition, we will examine
e uction when we look at adolescents and young adults who become parents.

To what extent are this young girl’s plano skills

fikely due to heredity, environment, or both?
© Francisco Romero/E+/Getty Images RF

Boflact

which is the best explanation for
the similarities discovered between
the twins discussed In the chapter-
opening story?

Someone tells you that she has
analyzed your genetic background
and environmental experiences and
concluded that environment definitely
has had Httle influence on your
intelligence. What would you say
about this analysis?

gene X environment (G X E) interaction The
interaction of a specific measured variation in
the DNA and a specific measured aspect of
the environment.

Fin: i ;
ally, we will touch on the dual influence of nature and nurture in every period of life-

example is hypothetical because we don’t know of apy such combination). The adolescent
Pan development.

who carries this genetic mixture might experience a world of loving parents, regular nutritious
meals, lots of books, and a series of masterful teachers. Or the adolescent’s world might
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Biological Beginnings

1 The E%{}%Qﬁié’ﬁﬁafy Perspective

. Na’cural. Selaction and
Adaptive Behavior

Evolutionary Psychology

5 Genetic Foundations

of Development

The Coliaborative Gene

i Genés and Chromosomes

Génetic Principles

Discuss the evolutionary perspective on life-span
development.

Natural selection is the process by which those individuals of a spe.cies ‘1hat are bf:!‘Bt 1
adapted survive and reproduce. Darwin proposed that natural selection I'uc.ls e’vo]utm.n. 1n
evolutionary theory, adaptive hehavior is behavior that promotes the Organism's surviva

in a natural babitat.

ogy holds that adaplation, reproduction, and “survival of the fittest” are
sed by evolutionary developmental psychology
include the view thas an extended childhood period s needed to develop a large brain andl _
learn the complexity of human social communities. According to Baltes, th(.a benefits resu ting
from evolutionary sclection decrease with age mainly because of a d.ec]_me in reprodgct:jve 1
fitness. At the sarne time, cultural needs increase. Like other theoretical .approa(,hes_ Lo. BV’"C -
opment, evolutionary psychology has limitations. Bandura rejects “one—ﬁldcd evolutionism
and argues for a bidirectional link between biology and environment. Biology allows for a

broad range of cultural possibilities.

Evolutionary psychol
important in shaping behavior. Ideas propo

Describe what genes are and how they influence human
development.

stitute genes, the units of hereditary information that help cells

A con
Short segments of DNA ¢ T oendly

to reproduce and manofacture proteins. Genes acl collaboratively,

Cenes are passed on to new cells when chromosomes are duplicated dL}ring the processes (;)fa
[itosis and meiosis, which are two ways in which new cells are formml. Whe‘n‘an egﬁ a:ilhmmo_
sperm unite in the fertilization process, the resulting zyg:ote c'ontams the genes from .t ; ¢ .
somes in the father's sperm and the mother’s egg. Despite tjms tralnsrmssmn Gthgenes:h' om if
eration to generation, variability is created in several ways, including t‘nrougp the cxc,alapgfcluences
chromosomal segmenis doring meiasis, through mutations, and through environmental in .
Genetic principles include those involvi_ng dominant-recessive genes, scx-linked genes,
genetic imprinting, and polygenic inheritance.

Adoption

Behavior Genetics

Heredity-Environment
Correlations

Shared and Nonshared
Environmental Experiences

i The Epigenetic View and
Zene ¥ Environment
(@ » E} Interaction

Conclusions About
Heredity-Envirohment
Interaction

4 Heredity-Environment interaction:
The Mature-Nurture Debate

A majority of adopted children adapt cffectively. When adoption oceurs very early in devel-
opment, the outcomes for the child are improved. Because of the dramatic changes that
oceurred in adoption in recent decades, it is difficull to generalize about the average adopted
child or average adoptive family.

Explain some of the ways that heredity and environment
interact to produce individual differences in development.

Behavior genetics is the ficld concerned with the influence of heredity and environment on
individual differences in human iraits and development. Rescarch methods used by behavior
geneticists include twin studies and adoption stdies.

In Scarr’s heredity-environment correlations view, heredity directs the types of environments
that children cxperience. She describes three genotype-environment correlations: passive,
cvocative, and aclive (niche-picking). Scarr argues that the relative importance of these three
genotype-environment correlations changes as children develop.

Shared environmental experiences refer to siblings’ common experiences, such as their parents’
personalities and intellectnal orientation, the family’s socioeconomic status, and the neighbor-
hood in which they live. Nonshared environmental experiences involve the child’s unique expe-
riences, both within the family and outside the family, that are not shared with a sibling. Many
behavior geneticists argue that differences in the development of siblings are due to nonshared
environmental experiences (and heredity) rather than shared environmental expericnces.

The epigenetic view emphasizes that development is the result of an ongoing, bidirectional
interchange between heredity and environment. Gene X environment interaction involves the
interaction of a specific measured variation in the DNA and a specific measured aspect of
the environment. An increasing number of G X E studies are being conducted.

Behaviors are influenced by genes and environments in a way that gives people a propensity
for a particular developmental trajectory. The actval development requires both genes and an
cnvironment, and that environment is complex. The interaction of heredity and environment

is extensive. Much remains to be discovered about the specific ways that heredity and envi-

ronment interact to influence development. Heredity and environment arc pervasive influ-

-enees on development, but humans can author a unique developmental path by changing

their environments.

Chromosomal abnormalities produce Down syndrome, which is cansed by the ;gesence f:f ] evocative gf:nolype—enifjronment genotype PhGHOtYPf3 _
" Chromosomal and Gene- an exira copy of chromosome 21. Sex-linked conditions 1nclud§ Klinefelter syn. _mn:}c, 135 cor.relatlons Kh.nei.elter syndrome phenyl.ketqnur;a (PKU) .
Linked Abnormalities ile X syndrome, Turner syndrome, and XYY syfsd.mme. Gene-linked E}bnormahtlez m.V‘(lee_ P . evollultlmllary psychelogy mfnes_ls sbarcd cnvn'onmtantai experiences
harmful or absent genes. Gene-linked disorders include phenylketonuria (PKU) and sic ___ehavmr genetics fortilization ritosis sickle-cell anemiz

cell anemia. Genetic counseling offers couples information about their risk of having a child hromosomes il X spndrome mioss skl en

Technoctogy

with inherited abnormalities. v gene X environment (G X E) gxperiences twin study
Bow _ syndrome interaction passive genotype-environment XYY syndrome |
] genes correlations zygote
; i i i llenges and
‘ oH ; 5. Identify some important reproductive cha
3 Reproduclive Challenges . Chorces.
: ang Choces -
Ultrasound sonography, fetal MRI, chorionic villus sampling, amniocentesis, and matcm:al
. : i ’ i i i i ve
i Prenatal Diagnestic Tests blood screening are used o determlr}e whether a fetus is developing normally. Noninvas
E : prenatal diagnosis is incroasingly being explored. David Buss Stephen Jay Gould David Moore
o Approximatcly 10 to 15 percent of U.S. couples have infertility problems, somefofﬁ IVhJ;J; nﬂaﬂ_ Charles Deirwin Fudith Harris kobert Plomin
B i ' artili iti ion is in vifro fertilizatien. .
s Infertility and Reproductive be corrected through surgery ot fertility drugs. An additional option Is in ¥i : Gilbert Gottlieb Cynthia Kenyon Sandra Scarr
B
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