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Preface

True to its name, the area of study termed
motor development continues to develop! Just
as with living organisms, the changes are excit-
ing; they open up a new world of possibilities
for researchers, instructors, and students alike.
Because the process of change is ongoing, one
could argue that any motor development text
needs to be revised as soon as it is in print. But
it does take a few years before the changes can
be placed into perspective such that new-
comers to motor development will benefit. The
time has arrived when students can gain richer
insights into motor development from new ma-
terial and perspectives, and this second edition
of Life Span Motor Development is the result.

Change in motor development has taken
many forms. Foremost is the emergence of
a new perspective—the dynamic systems, or
ecological, perspective. This new theoretical
approach, introduced in chapter 1, stimulates
new questions about the developmental pro-
cess, reveals limitations of other perspectives,
and raises questions about assumptions with
which we have become comfortable. | have
taken the dynamic systems perspective in many
places throughout this second edition, some-
times contrasting it with more traditional view-
points.

New research instrumentation and statistical
techniques have allowed data on motor devel-
opment to be gathered and analyzed more
quickly and accurately than ever before. Inte-
grated video-computer systems now allow
movement analysis at a speed and sophistica-
tion not previously possible. Though you will
not be burdened with the details of this re-
search, you will benefit in chapters 3 and 4
from the information obtained. A relatively new
statistical technique, meta-analysis, has been
used to examine gender differences in motor
development, a topic discussed in chapter 5.

Continued research also changes our think-
ing about various aspects of development. For
example, progressive resistance training has
often been considered of little value to pre-
pubescent children. However, you are likely
to reach a different conclusion after reading
chapter 7.

Research has been conducted on new topics
in motor development and in correlated areas
of study. For example, researchers have re-
cently examined how children structure their
knowledge about skills and sports. This material
has been incorporated into chapter 8. And
there is now sufficient material on the develop-
ment of self-esteem for skill performance that
an entirely new concept has been added to
chapter 9.

Though revised, Life Span Motor Develop-
ment is still intended for the newcomer to
motor development. My goal has been to im-
prove upon the first edition, providing a strong
foundation in the basics along with the most
current information. Several sections have
been expanded, and the book’s format re-
designed into three parts. Part I consists of
chapters 1 and 2, providing an overview of
the study of motor development followed by a
discussion of physical growth processes occur-
ring in various body systems. Part II, comprised
of chapters 3, 4, and 5, follows motor develop-
ment from infancy through older adulthood.
Part III, the final four chapters of the book,
discusses how motor development is affected
by perceptual and cognitive development,
physiological responses to training, and psy-
chosocial factors.

This second edition includes twice as many
photos and more drawings, tables, and graphs.
More learning tools have been incorporated.
You will find key terms highlighted in the text
and listed at the end of each chapter; these
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viii Preface

terms are defined, along with others, in the
new glossary at the end of the book. Each chap-
ter closes with a chapter summary, a list of
key terms, discussion questions, and suggested
readings. These elements will enhance your
learning as you begin your exploration of the
field of motor development.

The most enjoyable aspect of writing this
book has been meeting and speaking with in-
structors and students who used the first edi-

tion. Associating actual names and faces with
readers has been a tremendous help to me
through the long revision process. I tend now
to see Life Span Motor Development not
merely as a text but, like motor development
itself, as an ongoing process. I look forward to
incorporating the research some of you will do
and the suggestions many of you will make in
the future.



Pretface to the First Edition

Change in motor behavior from infancy to
older adulthood is a fascinating process to
study. Just a few years ago, study in motor
development was limited to children and ado-
lescents. Today, however, motor development
is an expanding area of study. Increasingly,
motor development is recognized as a continu-
ous developmental process that must include
the study of motor behaviors over the entire life
span. Certainly age-related changes in motor
behavior and skill performance are not limited
to persons under 20 years of age. It is im-
portant, then, that changes in motor develop-
ment that occur throughout adulthood and
older adulthood also are studied in a systematic
way. Life Span Motor Development is in-
tended to fill the need for a comprehensive
motor development text that takes a life span
view.

In 1982, several members of the Motor De-
velopment Academy of the American Alliance
for Health, Physical Education, Recreation and
Dance developed a list of minimum exit compe-
tencies appropriate for student coursework in
motor development. These competencies in-
clude (a) the ability to formulate a develop-
mental perspective, especially from a life span
viewpoint; (b) knowledge of changing motor
behavior across the life span; (c) knowledge of
the factors affecting motor development, in-
cluding physical growth and physiological
change, perceptual change, cognitive change,
sociocultural practices, and interventions; and
(d) the ability to apply motor development
knowledge. This text covers the suggested
areas of knowledge; course instructors may
wish to further enhance the application of
motor development knowledge with supple-
mental activities in laboratory and clinical
settings.

The text is written as an undergraduate intro-
ductory text, so little background knowledge in
the movement sciences is required. Persons
who are interested in motor behavior as it re-
lates to physical education, developmental psy-
chology, elementary education, early child-
hood education, special education, and
gerontology should find this book instructive as
well. It is assumed that most readers anticipate
working with children, adolescents, and per-
haps young adults. With the increasing propor-
tion of adults in the population who are con-
cerned with developing and maintaining an
active lifestyle, the demand for individuals with
knowledge of life span motor development will
afford increased employment opportunities.

The breadth of information pertaining to
motor development throughout the life span
often seems overwhelming to beginning stu-
dents. One way to handle the large volume of
detailed information is to conceptualize how
this information supports broader generaliza-
tions about motor development. A conceptual
understanding of motor development is partic-
ularly useful for students whose application of
this knowledge may occur in a wide array of
professional settings. For this reason, Life
Span Motor Development focuses on con-
cepts in motor development throughout.

The book consists of nine chapters divided
into two parts. Part I (chapters 1 to 5) concerns
the developmental perspective on human be-
havior and includes changes in physical growth
and aging and changes in motor performance.
Part Il (chapters 6 to 9) includes a consideration
of the correlates of motor behaviors—that is,
the factors that influence individual perfor-
mance levels such as physiological, perceptual,
and cognitive changes—and sociocultural influ-
ences. Featured within each chapter are several
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motor development concepts. After the con-
cept is introduced and discussed, a brief sum-
mary is provided before moving on to the
next concept.

The book’s chapters and concepts are orga-
nized to provide a logical sequence of study
beginning with parameters of physical growth
and development, continuing with motor skill
acquisition, and progressing to correlates of
motor development. Other than in chapters 3,
4, and 5, which concern specific develop-
mental periods, the discussion covers the entire
life span. Concepts within the chapters are sup-
ported by discussions of relevant research and
study and by specific examples of their applica-
tion in natural settings. Instructors may wish to

introduce additional materials for various chap-
ters and concepts as appropriate; because each
chapter is a complete unit, the chapters may
be read in a different order than presented to
meet the needs of individual instructors or stu-
dents without jeopardizing the integrity of the
book.

The concepts emphasized in Life Span
Motor Development should help you make
knowledgeable decisions concerning motor de-
velopment. [ hope that as you gain an under-
standing and appreciation of the process of
developmental change in motor behavior, you
will continue to seek new information in the
study of motor development.
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Part |

Foundations of
Motor Development

O

Part [ sets the stage for our discussion of motor development. We begin, in
chapter 1, with a definition of motor development and why it applies beyond
childhood to the entire life span. We also review some of the field’s basic terms.
With the history of motor development as a guide, you'll learn that as knowledge
about motor development has changed over time, so too have people’s perspec-
tives and that interpretations of motor behavior over the years have often been
colored by the prevailing viewpoint. We end this chapter by reviewing several
critical issues debated throughout the history of motor development.

In chapter 2 we explore physical growth and aging. Growth and age-related
changes in skill performance are so entwined that it makes little sense to study
motor development without a thorough knowledge of growth and the aging
process. You will learn about overall body growth as well as growth and aging
in each of the relevant body systems so that we can link the advancement in
the various systems with the appearance of new motor skills. We also examine
factors that specifically affect physical growth and aging.







Chapter 1

The Developmental Perspective

CHAPTER CONCEPTS

1.1

Motor performance undergoes many age-related changes

during an individual’s life span.

1.2

To understand motor development, you must understand

the terminology used in the field.
1.3
We can view motor development from many different
theoretical perspectives.

1.4

Some aspects of development are topics of discussion and

debate.




Life Span Motor Development
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Learning and performing motor skills is a lifelong challenge. The process
begins early in life with the attainment of postural control and grasping skills.
It continues with the acquisition of locomotor skills and manipulative skills,
such as throwing. During childhood, basic skills are refined and combined
into movement sequences to produce complex skills. Adolescents continue
to acquire movement sequences and improve their abilities to match motor
skills to the goal of a task and the environment in which it is performed.
Throughout infancy, childhood, and adolescence, the physical body is grow-
ing and maturing. Perception of the surrounding world becomes keener, and
mental capacity increases as mental skills improve. Social skills, too, are
acquired as new relationships are formed. With all these changes, the perfor-
mance of motor skills must be accommodated and modified.

Motor skills are usually perfected during late adolescence and young adult-
hood. Elite athletes exemplify the ultimate in motor skill development. Such
skilled performers have maximized their motor performance based on their
physical size and condition and their cognitive and social experiences.
Developmental changes are most dramatic early in life, but they do not cease
with adulthood—physiological changes continue to occur, and environmental
experiences refine individuals’ perceptions, mental skills, and social relation-
ships. Perhaps adults attempt to perform skills in new ways, but both new
and well-learned skills must continue to accommodate these ongoing, though
subtle, changes. This is particularly true as individuals age beyond young
adulthood, and the pace of physical, mental, and social changes increases.

)

THE LIFE SPAN PERSPECTIVE

Movement patterns change continually over
the life span. This ongoing change poses im-
portant questions for educators. For example,
what influences the potential for skilled perfor-
mance? Is it determined by genetics, or can
parents and educators provide experiences to
promote skill development? Does skilled per-
formance necessarily decline after young adult-
hood? By studying the developmental process
with its many facets and intricacies, we can
begin to unravel the answers to questions such
as these.

CONCEPT 1.1
Motor performance undergoes many
age-related changes during an individual's
life span.

Traditional Focus on Children

It is traditional to think of motor development
solely as the process of skill acquisition in chil-
dren—that is, the progression from unskilled
performance in very young children to inter-
mediate skill mastery during childhood, to rela-



The Developmental Perspective 5

tively skilled performance during late adoles-
cence. Working from this perspective, a motor
developmentalist studies motor behavior by
testing children of different ages and monitor-
ing the course of their skill acquisition. The
presumption that motor development concerns
only children and adolescents has developed
because the majority of study in motor develop-
ment has concentrated on the early years of
the life span. But researchers now recognize
that the study of development in general and
motor development in particular should en-
compass the entire life span. By studying
the processes underlying behavioral change
throughout the life span, motor developmental-
ists seek not only to describe such changes but
also to explain them.

In this text, the field of motor development
concerns the study of processes underlying be-
havioral change throughout the life span.

Increasing Interest
in Older Adults

A growing segment of the human population
consists of older adults. Increasingly, older
adults seek to improve the quality of their lives
through healthful and enjoyable physical activi-
ties, so we can no longer view older adulthood
as a period of sedentary living and illness. We
recognize that development does not stop at
puberty with the cessation of physical growth, -
or at age 21, or at any other landmark of young
adulthood._Changes in motor behavior, both
substantive and qualitative, occur during older
adulthood, too. Motor patterns vary with age
from birth to death (VanSant, 1989). Because
the earliest developmental research focused on
children’s motor behavior, many aspects of
motor behavior in older adults are largely un-
explored, and specific scientific knowledge of
changes in motor skill is sparse. Gaining more
complex knowledge and a better understanding

of motor behavior in older adults is an impor-
tant challenge for motor developmentalists.

Significance of the
Life Span Perspective

Students—even those who anticipate working
only with children or adolescents—can gain a
fuller appreciation of motor development by
viewing it from a life span perspective. Con-
sider, for example, that children and older
adults often display similar motor behavior.
Both groups are relatively slower than young
adults in their reaction time to a visual stimulus
(see Figure 1.1). But are the causes of this differ-
ence in behavior the same for children and
older adults? No. Children and older adults cog-
nitively process information about the visual
stimulus in different ways. We will discuss differ-
ential causes of behavior in more detail
throughout the text.

Behavior is the product of many influences.

o 3
E B
*~ w
c
o
g 2
o o

»n

Childhood Young Older
adulthood adulthood

Figure 1.1 Behavior might be identical at two
points of the life span but the underlying pro-
cesses confributing to that behavior might be dif-

ferent, Reaction time has been observed to im-

prove during childhood and adolescence, reach its
fastest in young adulthood, and slow in older adult-
hood. This is represented in the theoretical model
above. At two ages, the average reaction time
could be the same, yet developmentalists believe
different processes bring about the relatively
slower reaction times in childhood and older
adulthood.
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Our understanding of behavior is based on
the integration of many influences—psycho-
logical, sociological, biological, physiological,
cognitive, mechanical, and so on. Similarly, our
greatest understanding of motor development
is based on the integration of many behavior
changes within a phase of development. We
cannot possibly study all behavioral influences
at once. Even though the discussions in this
text may focus for a time on a particular aspect
of behavioral change, the goal of develop-
mentalists is to explain behavioral change
throughout life from a global viewpoint. We
encounter a broader range of causes and effects
from this viewpoint, which in turn provides the
basis for a more complete understanding of the
factors involved in behavioral changes. More
importantly, perhaps, a life span perspective
enables students of motor development to bet-
ter understand motor behavior and to consider
how educators and health professionals might
be able to influence individuals’ optimal motor
development throughout life.

REVIEW 1.1

In discussing motor development in this text,
we emphasize a life span perspective that re-
lates to the processes underlying changes in
motor behavior throughout life. The study of
motor development involves both the descrip-
tion and the explanation of changes in motor
behavior. Ultimately, motor developmentalists
integrate knowledge of various biological,
psychological, sociological, cognitive, and
mechanical factors that influence behavior at
particular levels of development. This method
is quite different from studying changes as a
function of time, such as when we study a par-
ticular motor behavior in several age groups to
identify the differences among those groups or
to establish norms or averages for particular
ages. Developmentalists go beyond this de-
scriptive level to study the processes underlying
change that account for age-group differences.

Because changes in motor behavior occur from
infancy through older adulthood, we must con-
sider a broad range of influences on behavioral
change. Consequently, we view motor skill
development with a knowledge of preceding
processes as well as potential effects.

o

TERMINOLOGY
IN MOTOR DEVELOPMENT

Understanding the terms used in the study of
the developmental process will facilitate your
learning. Every field of study develops its own
terminology. Sometimes these terms hinder
students’ ability to read and comprehend perti-
nent literature, especially students new to the
field. It can be frustrating to discover that a
word you use in everyday conversation has a
specific, different meaning when used in a sci-
entific context. Yet precise communication
among those interested in the topic often re-
quires these specific meanings. Let’s examine
some common motor development terms.

CONCEPT 1.2
To understand motor development, you
must understand the terminology used in
the field.

Growth and Development

Two basic concepts discussed in this text focus
on the terms growth and development.

Growth

Although growth and development are some-
times used interchangeably, growth means a



