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Unit Two

Infancy

S
ix-month-old Federico’s father, Hector,
is a stay-at-home dad who often feels
frustrated. For one thing, his goal of

maintaining his career via a telecommuting
arrangement with his employer seems to al-
ways take a back seat to the minute-by-minute
demands of taking care of little Federico. He
worries, too, about his list of undone house-
hold tasks—the laundry, cooking, yard work,
and so on—that seems to get longer each day.
And by the time Federico’s mother comes
home from work each evening, he is often too
tired to truly enjoy being with her. Despite his
frustrations, Hector values the time he spends
with Federico and wouldn’t trade the oppor-
tunity to observe his son’s development first-
hand for anything. Hector has learned
something that all new parents do, something
that cannot be fully appreciated until a person
has actually done it: Caring for an infant is
one of the most demanding, and most re-
warding, tasks in life. Here’s what a typical day
for Hector and Federico is like:

■ 6:30 a.m.: Wakes up; takes bottle; diaper
change; back to sleep

■ 9:00 a.m.: Wakes up; diaper change; eats
cereal and fruit; gets dressed; watches tele-
vision; plays in walker until bored; moves
to playpen; out of playpen onto floor;
crawls and practices pulling up on furni-
ture; chews on everything in sight

■ 10:30 a.m.: Gets fussy; takes bottle; naps
for 30 minutes

■ 11:45 a.m.: Wakes up; plays outside in
walker

■ 12:00 p.m.: Eats meat and vegetables; tries
to drink from cup; same play routine as
earlier in the day

■ 2:00 p.m.: Takes bottle; repeats play 
routine

■ 4:00 p.m.: Gets fussy; naps for 1 hour
■ 5:30 p.m.: Eats cereal and fruit; takes bottle
■ 6:30 p.m.: Has bath; plays in tub for 20

minutes; gets dressed for bed; watches tele-
vision with older brother and sister; plays,



snuggles, and jabbers with siblings, Mom,
and Dad

■ 9:00 p.m.: Takes bottle; listens to Mom
read a story; goes to sleep

■ 2:00 a.m.: Wakes up; diaper change; takes
bottle

■ 4:00 a.m.: Wakes up; diaper change; takes
bottle

■ 6:30 a.m.: Daily cycle starts again

Considering Hector and Federico’s daily
routine, it’s easy to see why parents sometimes
get so caught up in the hour-by-hour strug-
gles associated with taking care of an infant
that they forget to stop and reflect on just how
short, and fascinating, the first 2 years of life,
known as infancy, are. At the same time, par-
ents of infants frequently find themselves ab-
sorbed in simply watching in wonderment as
their babies master a new skill. In fact, as you
learned in Chapter 1, Charles Darwin’s fasci-
nation with his own children’s early develop-
ment led him to carry out the first formal
studies of age-related change. Piaget, too,
began his career as a developmental scientist
by making detailed observations of his three
children’s earliest years. Through their efforts,
and those of developmentalists who followed
them, methods were devised that allow re-
searchers to get past the fact that infants can-
not tell scientists what they are thinking and
feeling. Applications of these methods to

questions about infant development have al-
lowed developmentalists and parents alike to
gain insight into what it is about the infant
that is actually changing when, for example,
we see him transition from being fascinated
with throwing a ball repeatedly to being ob-
sessed with pouring liquid out of containers.

In Chapters 4, 5, and 6, you will become
acquainted with some of the discoveries that
researchers have made with regard to
changes that happen in the first 2 years of
life. Chapter 4 focuses on the physical do-
main. Chapter 5 addresses the impressive
cognitive advances that happen in the first 2
years. Finally, in Chapter 6, you will read
about the infant’s social relationships, per-
sonality, and sense of self.

The Whole Child in Focus

Keep Federico’s story in mind as you read
through the next three chapters, and consider
how aspects of his physical, cognitive, and so-
cioemotional development might interact as he
moves through infancy.  What
kind of person do you think
an older Federico will be?
We’ll examine how 
Federico’s development
changes as he grows from
6 months to 2-years-old at
the end of this unit.





O
ne of the most fascinating features of babies’ be-
havior is how busy they always seem to be. They
appear to be continually on the go, manipulating

objects with their hands, looking at them, feeling them,
tasting them, and making sounds with them. At times,
such activities seem purposeless, but they provide just the
kind of skill practice and information infants need for
both physical and cognitive development. Considering
the energy required to keep up with infants’ level of ac-
tivity, it’s little wonder their parents seem to be exhausted
much of the time.

In this chapter, you will read about the processes
through which a relatively unskilled newborn becomes
a 2-year-old who can move about efficiently, respond to
a variety of sensory stimuli, and accurately perceive the
world around her. You will also learn about important
variations across individuals and groups. After a look at
changes in infants’ bodies and how their health can be
maintained, we will move on to an exploration of in-
fants’ sensory and perceptual abilities. Finally, we will
explore how the physical milestones of infancy set 
the stage for the emergence of cognitive and social-
emotional advancements.

Physical Changes
What comes to mind when you think about the first 2 years of life? If
you take time to reflect on this period, you will realize that, apart from
prenatal development, it is the period during which the greatest degree
of physical change occurs. Although their senses work well, newborns have very limited phys-
ical skills. In contrast, 2-year-olds can not only move about independently, but also feed

Learning Objectives

Physical Changes
4.1 What important changes in the brain take place

during infancy?
4.2 How do babies’ reflexes and behavioral states

change?
4.3 How do infants’ bodies change, and what is the

typical pattern of motor skill development in
the first 2 years?

Health and Wellness
4.4 What are the nutritional needs of infants?
4.5 How does malnutrition affect infants’

development?
4.6 What are infants’ health-care and immunization

needs?

Infant Mortality
4.7 What have researchers learned about sudden

infant death syndrome?
4.8 How do infant mortality rates vary across

groups?

Sensory Skills
4.9 How do infants’ visual abilities change across

the first months of life?
4.10 How do infants’ senses of hearing, smell, taste,

touch, and motion compare to those of older
children and adults?

Perceptual Skills
4.11 How do researchers study perceptual

development?
4.12 How do depth perception and patterns of

looking change over the first 2 years?
4.13 How do infants perceive human speech,

recognize voices, and recognize sound patterns
other than speech?

4.14 What is intermodal perception?
4.15 What arguments do nativists and empiricists

offer in support of their theories of perceptual
development?
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cortex the convoluted gray
matter that wraps around the
midbrain and is involved in
perception, body movement,
thinking, and language

plasticity the ability of the
brain to change in response
to experience

pruning the process of elimi-
nating unused synapses

synaptogenesis the process
of synapse development

synapses connections be-
tween neurons
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themselves and, to the dismay of many parents, get themselves into all kinds of precarious sit-
uations. A 2-year-old still has a long way to go before he reaches physical maturity. But his
brain is racing ahead of the rest of his body, a developmental pattern that accounts for the
typical “top-heavy” appearance of toddlers.

The Brain and Nervous System

The brain and the nervous system develop rapidly during the first 2 years. Figure
4.1 shows the main structures of the brain. At birth, the midbrain and the

medulla are the most fully developed. These
two parts, both in the lower part of the skull
and connected to the spinal cord, regulate
vital functions such as heartbeat and respira-
tion, as well as attention, sleeping, waking,
elimination, and movement of the head and
neck—all actions a newborn can perform at
least moderately well. The least-developed
part of the brain at birth is the cortex, the
convoluted gray matter that wraps around the
midbrain and is involved in perception, body
movement, thinking, and language.

Synaptic Development You’ll recall
from Chapter 3 that all brain structures are
composed of two basic types of cells: neurons
and glial cells. Millions of these cells are pres-
ent at birth, and synapses, or connections be-
tween neurons, have already begun to form
(Monk, Webb, & Nelson, 2001). Synapse de-
velopment results from growth of both den-
drites and axons (look back at Figure 3.3 on

page 69). Synaptogenesis, the creation of synapses, occurs rapidly in the cortex during the
first few years after birth, resulting in a quadrupling of the overall weight of the brain by age
4 (Spreen, Risser, & Edgell, 1995). However, synaptogenesis is not smooth and continuous.
Instead, it happens in spurts.

Typically, each synaptic growth spurt generates many more connections between neu-
rons than the individual actually needs. Thus, each burst of synaptogenesis is followed by a
period of pruning in which unnecessary pathways and connections are eliminated (Hutten-
locher, 1994). For example, each muscle cell seems to develop synaptic connections with sev-
eral motor neurons (nerve cells that carry impulses to muscles) in the spinal cord. As the
infant works to gain control over his movements, some of these connections are used repeat-
edly while others are ignored. Soon, the unused connections die off, or get “pruned” by the
system. Once the pruning process is completed, each muscle fiber is connected to only one
motor neuron.

This cycle of synaptogenesis followed by pruning continues through the lifespan (see
Figure 4.2). With each cycle, the brain becomes more efficient. Consequently, a 1-year-old ac-
tually has denser dendrites and synapses than an adult does, but the 1-year-old’s network op-
erates far less efficiently than that of the adult. However, efficiency comes at a price. Because
infants have more unused synapses than adults, they can bounce back from a host of insults
to the brain (e.g., malnutrition, head injury) much more easily than an adult. Neuroscientists
use the term plasticity to refer to the brain’s ability to change in response to experience.

Developmentalists draw several important implications from the cyclical synaptogenesis–
pruning feature of neurological development. First, it seems clear that brain development 
follows the old dictum “Use it or lose it.”A child growing up in a rich or intellectually challeng-

Cortex

Midbrain

Medulla

Cerebellum

Spinal cord

Corpus callosum

Reticular
formation

Hippocampus

Figure 4.1
Parts of the Brain

The medulla and the midbrain
are largely developed at birth. In
the first 2 years after birth, it is
primarily the cortex that devel-
ops, with each neuron going
through an enormous growth of
dendrites and a vast increase in
synapses.

Learning Objective 4.1
What important changes in the
brain take place during infancy?
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ing environment will retain a more complex network of synapses than one growing up 
with fewer forms of stimulation. The evidence to support this proposal comes from several
kinds of research, including work with animals. For example, rats that were in highly stimulat-
ing environments as infants have a denser network of neurons, dendrites, and synaptic connec-
tions in adulthood than rats not raised in such settings (e.g., Escorihuela, Tobena, &
Fernández-Teruel, 1994).Animal studies also show that enriched environments help the young
brain overcome damage caused by teratogens such as alcohol (Hannigan, O’Leary-Moore, &
Berman, 2007).

In addition, as mentioned earlier, the brains of infants possess greater plasticity than those
of older children and adults. Paradoxically, though, the period of greatest plasticity is also the
period in which the child may be most vulnerable to major deficits—just as a fetus is most vul-
nerable to teratogens during the time of most rapid growth of any body system (Uylings,
2006). Thus, a young infant needs sufficient stimulation and order in his environment to max-
imize the early period of rapid growth and plasticity (de Haan, Luciana, Maslone, Matheny, &
Richards, 1994). A really inadequate diet or a serious lack of stimulation in the early months
may thus have subtle but long-range effects on the child’s later cognitive progress. Some have
even argued that watching too much television in the early months may impede brain devel-
opment (see Developmental Science in the Classroom on page 102).

Finally, new information about the continuation of synaptogenesis and pruning through-
out the lifespan has forced developmental psychologists to change their ideas about the links
between brain development and behavior. If the brain were almost completely organized by
age 2, as most developmentalists believed until recently, it would seem logical to assume that
whatever developments occurred after that age were largely the product of experience. But re-
searchers now know that changes in psychological functioning are linked to changes in the
brain throughout the entire human lifespan (Huttenlocher & Dabholkar, 1997).

Myelinization Another crucial process in the development of neurons is the creation of
sheaths, or coverings, around individual axons, which insulate them from one another elec-
trically and improve their conductivity. These sheaths are made of a substance called myelin;
the process of developing the sheath is called myelinization.

The sequence of myelinization follows both cephalocaudal (head-to-tail) and
proximodistal (torso-to-limbs) patterns. For example, nerves serving muscle cells in the neck
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Figure 4.2
Synaptogenesis and
Synaptic Pruning

Synaptogenesis occurs at a rapid
rate for the first 2 years of life
and is followed by a period of
pruning that decreases synaptic
density in the child’s brain.
Synaptic density remains fairly
stable across the lifespan until
the later adulthood years.

(Source: Huttenlocher & Dabholkar,
1997.)

myelinization a process in
neuronal development in
which sheaths made of a sub-
stance called myelin gradu-
ally cover individual axons
and electrically insulate them
from one another to improve
the conductivity of the nerve

THE WHOLE CHILD

IN FOCUS

How did the develop-
ment of Federico’s
brain over the
first 2 years of his
life affect his 
father? Find
out on 
page 178.



adaptive reflexes reflexes,
such as sucking, that help
newborns survive

reticular formation the part
of the brain that regulates 
attention
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and shoulders are myelinized earlier than those serving the abdomen. As a result, babies can
control their head movements before they can roll over. Myelinization is most rapid during
the first 2 years after birth, but it continues at a slower pace throughout childhood and ado-
lescence. For example, the parts of the brain that are involved in vision reach maturity by the
second birthday (Lippé, Perchet, & Lassonde, 2007), whereas those that govern motor move-
ments are not fully myelinized until a child is about 6 years old (Todd, Swarzenski, Rossi, &
Visconti, 1995).

Other structures take even longer to become myelinized. For example, the reticular for-
mation is the part of the brain responsible for keeping your attention on what you’re doing
and for helping you sort out important and unimportant information. Myelinization of the
reticular formation begins in infancy but continues in spurts across childhood and adoles-
cence. In fact, the process isn’t complete until a person is in her mid-20s (Spreen, Risser, &
Edgell, 1995). Consequently, during the first 2 years, infants improve their ability to focus on
a task. Likewise, a 12-year-old is much better at concentrating than an infant but is still fairly
inefficient when compared to an adult.

Reflexes and Behavioral States

Changes in the brain result in predictable changes in babies’ reflexes, sensory ca-
pacities, and patterns of waking and sleeping. In fact,
such changes—or their lack—can be important indica-
tors of nervous system health.

Reflexes Humans are born with several reflexes, as
shown in Table 4.1. Adaptive reflexes help infants sur-
vive. Some, such as automatically sucking any object that
enters the mouth, disappear in infancy or childhood.
Others protect us against harmful stimuli over the whole
lifespan. These include withdrawal from a painful stim-
ulus and the opening and closing of the pupil of the
eye in response to variations in brightness. Weak or ab-
sent adaptive reflexes in neonates suggest that the brain
is not functioning properly and that the baby requires
additional assessment.

D E V E LO P M E N TA L  S C I E N C E  I N  T H E  C L A S S R O O M

TV for Tots: How Much Is Too Much?

During a recent visit with his pediatrician, Lorne, a
single father who is raising a 1-year-old daughter, ex-
pressed concern about the amount of time the in-
fants in his daughter’s child-care center spend
watching television. He said that the workers at the
center explained that they play only educational
videos. However, Lorne told the doctor that he be-
came alarmed when he heard that the American
Academy of Pediatrics (AAP) recommends that chil-
dren under age 2 watch no television at all, because
television interferes with normal brain development.

The doctor explained that researcher Dimitri
Christakis and his colleagues’ studies show that ex-

cessive television watching in the first 3 years of
life predisposes children to develop attention-
deficit hyperactivity disorder in the school-age
years (Christakis, Zimmerman, DiGiuseppe, & Mc-
Carty, 2004). Christakis and others have specu-
lated that a link between television watching and
brain development is responsible for this finding.
As a result, to err on the side of caution, the AAP
recommends that caregivers discourage children
under the age of 2 from watching television
(American Academy of Pediatrics, 2001). More-
over, the organization recommends that caregivers
engage infants in interactive activities such as talk-

ing, playing, reading, and singing. They argue that
engaging in such activities with adults has greater
educational benefits than even the best “educa-
tional” videos.

Questions for Reflection

1. In your opinion, does the AAP’s recommenda-
tion to severely restrict television for children
younger than 2 years of age go too far? Why or
why not?

2. In your view, what is the proper role of televi-
sion in the life of a toddler?

This 4-week-old baby is using the inborn adaptive reflex of sucking.

Learning Objective 4.2
How do babies’ reflexes and behav-
ioral states change?



primitive reflexes reflexes,
controlled by “primitive” parts
of the brain, that disappear
during the first year of life
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The purposes of primitive reflexes, so called because they are controlled by the less so-
phisticated parts of the brain (the medulla and the midbrain), are less clear. For example, if
you make a loud noise or startle a baby in some other way, you’ll see her throw her arms out-
ward and arch her back, a pattern that is part of the Moro, or startle, reflex. Stroke the bot-
tom of her foot and she will splay out her toes and then curl them in, a reaction called the
Babinski reflex (see Table 4.1). By 6 to 8 months of age, primitive reflexes begin to disappear.
If such reflexes persist past this age, the baby may have some kind of neurological problem
(DiMario, 2002).

Behavioral States Researchers have described five different states of sleep and 
wakefulness in neonates. Most infants move through these states in the same sequence:
from deep sleep to lighter sleep and then to alert wakefulness and fussing. After they are
fed, they become drowsy and drop back into deep sleep. The cycle repeats itself about every
2 hours.

Neonates sleep as much as 80% of the time, as much in the daytime as at night (Sola,
Rogido, & Partridge, 2002). By 8 weeks of age, the total amount of sleep per day has dropped
somewhat and signs of day/night sleep rhythms (called circadian rhythms) become evident.
Babies of this age begin to sleep through two or three 2-hour cycles in sequence without com-
ing to full wakefulness, and thus are often said to have started to “sleep through the night.” By
6 months, babies are still sleeping a bit over 14 hours per day, but sleep is more regular and
predictable. Most have clear nighttime sleep patterns and nap during the day at more pre-
dictable times.

Of course, babies vary a lot around these averages. Of the 6-week-old babies in one study,
there was one who slept 22 hours per day and another who slept only 8.8 hours per day (Bam-
ford et al., 1990). (Now, that must have been one tired set of parents!) And some babies do
not develop a long nighttime sleep period until late in the first year of life. Moreover, cultural
beliefs play an important role in parents’ responses to infants’ sleep patterns. For example,
parents in the United States typically see a newborn’s erratic sleep cycle as a behavior prob-
lem that requires “fixing” through parental intervention (Harkness, 1998). As a result,
they focus a great deal of attention on trying to force babies to sleep through the night. In

Table 4.1 Examples of Primitive and Adaptive Reflexes
Reflex

Tonic neck

Grasping

Moro

Stepping

Babinski

Rooting

Stimulation

While baby is on his back and awake,
turn his head to one side.

Stroke baby’s palm with your finger.

Make a loud sound near baby, or let
baby “drop” slightly and suddenly.

Hold baby under her arms with her
feet just touching a floor or other flat
surface.

Stroke sole of baby’s foot from toes 
toward heel.

Stroke baby’s cheek with your finger or
nipple.

Response

Baby assumes a “fencing” posture,
with arm extended on the side toward
which the head is turned.

Baby makes a strong fist around your
finger.

Baby extends legs, arms, and fingers;
arches back; and draws back head.

Baby makes step-like motions, alternat-
ing feet as in walking.

Baby fans out toes.

Baby turns head toward the touch,
opens mouth, and makes sucking
movements.

Developmental Pattern

Primitive; fades by 4 months

Primitive; fades by 3 to 4 months

Primitive; fades by about 6 months

Primitive; fades by about 8 weeks in
most infants

Primitive; fades between 8 and 12
months

Adaptive; after 3 weeks, transforms
into a voluntary head-turning response



colic an infant behavior pat-
tern involving intense daily
bouts of crying totaling 3 or
more hours a day
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contrast, European parents are more likely to regard newborns’ patterns of sleeping as man-
ifestations of normal development and expect babies to acquire stable sleep patterns natu-
rally, without parental intervention, during the first 2 years.

Infants have different cries for pain, anger, and hunger. The basic cry, which often signals
hunger, usually has a rhythmical pattern: cry, silence, breath, cry, silence, breath, with a kind
of whistling sound often accompanying the in-breath. An anger cry is typically louder and
more intense, and the pain cry normally has a very abrupt onset—unlike the other two kinds
of cries, which usually begin with whimpering or moaning.

Cross-cultural studies suggest that crying increases in frequency over the first 6 weeks
and then tapers off (St. James-Roberts, Bowyer, Varghese, & Sawdon, 1994). Moreover, par-
ents across a variety of cultures use very similar techniques to soothe crying infants. Most ba-
bies stop crying when they are picked up, held, and talked or sung to. Getting a baby to suck
on a pacifier also usually helps. Some parents worry that picking up a crying baby will lead
to even more crying. But research suggests that prompt attention to a crying baby during the
first 3 months actually leads to less crying later in infancy (Sulkes, 1998).

For the 15–20% of infants who develop colic, a pattern involving intense bouts of crying
totaling 3 or more hours a day, for no immediately apparent reason such as hunger or a wet
diaper, nothing seems to help. Typically, colic appears at about 2 weeks of age and then dis-
appears spontaneously at 3 to 4 months (Coury, 2002). The crying is generally worst in late
afternoon or early evening. Neither psychologists nor physicians know why colic begins or
why it stops without any intervention. It is a difficult pattern to live with, but the good news
is that it does go away.

On average, neonates are awake and alert for a total of only 2 to 3 hours each day, and
this time is unevenly distributed over a 24-hour period. In other words, the baby may be
awake for 15 minutes at 6:00 a.m., another 30 minutes at 1:00 p.m., another 20 minutes at
4:00 p.m., and so on. Over the first 6 months, advances in neurological development enable
infants to remain awake and alert for longer periods of time as their patterns of sleeping, cry-
ing, and eating become more regular.

Growth, Motor Skills, and Developing 

Body Systems

Did you know that half of all the growing you do in your life happens before you
are 2 years old? In other words, a 2-year-old’s height is approximately half of

what her height will be when she reaches physical maturity, a remarkable rate of growth con-
sidering that attainment of the second half of her adult height will be spread over a period of
10 to 12 years. But infants’ bodies don’t just change in size. There are many qualitative
changes, such as those involving motor skills, that happen during this period as well. As you
read about them, recall from Chapter 3 and earlier in this chapter that physical development
proceeds from the head downward (cephalocaudal pattern) and from the center of the body
outward (proximodistal pattern).

Growth and Motor Skills Babies grow 10–12 inches and triple their body weight in
the first year of life. By age 2 for girls and about 21⁄2 for boys, toddlers are half as tall as they
will be as adults. This means that a 2- to 21⁄2-year-old’s adult height can be reliably predicted
by doubling his or her current height. But 2-year-olds have proportionately much larger
heads than do adults—which they need to hold their nearly full-sized brains.

Children acquire an impressive array of motor skills in the first 2 years. Gross motor
skills include abilities, such as crawling, that enable the infant to get around in the envi-
ronment. Fine motor skills involve use of the hands, as when a 1-year-old stacks one block
on top of another. Table 4.2 summarizes developments in each of these areas over the first
24 months.

Learning Objective 4.3
How do infants’ bodies change, and
what is the typical pattern of motor
skill development in the first 2 years?



dynamic systems theory the
view that several factors 
interact to influence devel-
opment
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Throughout infancy, girls are ahead of boys in some aspects of physical maturity. For ex-
ample, the separate bones of the wrist appear earlier in girls than in boys (Tanner, 1990). This
means that female infants may have a slight advantage in the development of fine motor skills
such as self-feeding. Typically, boys are found to be more physically active and acquire gross
motor skills faster than girls do.

Explaining Motor Skill Development Despite gender differences in the rate of
physical development, the sequence of motor skill development is virtually the same for all
children, even those with serious physical or mental handicaps. Children with mental retar-
dation, for example, move through the various motor milestones more slowly than typically
developing children do, but they do so in the same sequence. Such consistencies support the
view that motor development is controlled by an inborn biological timetable (Thelen, 1995).

The late Esther Thelen (1941–2004) suggested that the inborn timetable for motor skill
development interacts with other aspects of physical development (Thelen, 1996). As an ex-
ample of her dynamic systems theory, the notion that several factors interact to influence de-
velopment, she often cited the disappearance, at 4 months of age, of the stepping reflex—the
tendency among very young infants to attempt to take steps when they are placed in an up-
right position with their feet touching a flat surface. Thelen noted that infants gain a propor-
tionately substantial amount of weight at about the same time that they no longer show the
stepping reflex. She hypothesized that infants no longer exhibit the stepping reflex because
their muscles are not yet strong enough to handle the increased weight of their legs. True walk-
ing, according to Thelen, emerges both as a result of a genetic plan for motor skill develop-
ment and because of a change in the ratio of muscle strength to weight in infants’ bodies. The
latter change is strongly influenced by environmental variables, especially nutrition. Thus, the
streams of influence that are incorporated into dynamic systems theory include inborn ge-
netic factors and environmental variables, such as the availability of adequate nutrition.

Wayne Dennis’s (1960) classic early study of children raised in Iranian orphanages pre-
saged Thelen’s theory. His work demonstrated that babies who were routinely placed on their
backs in cribs learned to walk eventually, but they did so about a year later than babies in less
restrictive settings. Research involving infants living in normal environments supports the
notion that experience influences motor development. In one such study, very young babies

Table 4.2 Milestones of Motor Development in the First 2 Years
Age (in months)

1

2–3

4–6

7–9

10–12

13–18

19–24

Gross Motor Skills

Stepping reflex; lifts head slightly

Lifts head up to 90-degree angle when lying on stomach

Rolls over; sits with support; moves on hands and knees
(“creeps”); holds head erect while in sitting position

Sits without support; crawls

Pulls self up and walks grasping furniture, then walks
alone; squats and stoops; plays pat-a-cake

Walks backward, sideways; runs (14–20 months); rolls
ball to adult; claps

Walks up and down stairs, two feet per step; jumps with
both feet off ground

Fine Motor Skills

Holds object placed in hand

Begins to swipe at objects in sight

Reaches for and grasps objects

Transfers objects from one hand to the other

Shows some signs of hand preference; grasps a spoon
across palm but has poor aim when moving food to
mouth

Stacks two blocks; puts objects into small container and
dumps them out

Uses spoon to feed self; stacks 4 to 10 blocks

Sources: Capute et al., 1984; Den Ouden et al., 1991; Overby, 2002.

THE WHOLE CHILD

IN FOCUS

How did the combina-
tion of Federico’s 
maturing brain and
developing fine
motor skills 
almost result in
an accident?
Find out on
page 179.



U N I T  T W O  ■  I N F A N C Y106

who were given more practice sitting were able to sit upright
longer than those without such practice (Zelazo, Zelazo,
Cohen, & Zelazo, 1993). Opportunities to practice motor
skills seem to be particularly important for young children
who have disorders, such as cerebral palsy, that impair motor
functioning (Kerr, McDowell, & McDonough, 2007). Conse-
quently, developmentalists are fairly certain that severely re-
stricting a baby’s movement slows down acquisition of
motor skills, and many are beginning to accept the idea that
a baby’s movement experiences in normal environments
may also influence motor skill development.

Developing Body Systems During infancy, bones
change in size, number, and composition. Changes in the
number and density of bones in particular parts of the body
are responsible for improvements in coordinated move-
ment. For example, at birth, the wrist contains a single mass
of cartilage; by 1 year of age, the cartilage has developed into
three separate bones. The progressive separation of the wrist
bones is one of the factors behind gains in fine motor skills
over the first 2 years. Wrist bones continue to differentiate
over the next several years until eventually, in adolescence,
the wrist has nine separate bones (Tanner, 1990).

The process of bone hardening, called ossification, occurs
steadily, beginning in the last weeks of prenatal development
and continuing through puberty. Bones in different parts of
the body harden in a sequence that follows the typical proxi-
modistal and cephalocaudal patterns. Motor development
depends to a large extent on ossification. Standing, for exam-
ple, is impossible if an infant’s leg bones are too soft, no mat-
ter how well developed the muscles and nervous system are.

The body’s full complement of muscle fibers is present
at birth, although the fibers initially are small and have a
high ratio of water to muscle (Tanner, 1990). In addition, a
newborn’s muscles contain a fairly high proportion of fat. By
1 year of age, the water content of an infant’s muscles is
equal to that of an adult’s, and the ratio of fat to muscle tis-
sue has begun to decline (Tershakovec & Stallings, 1998).
Changes in muscle composition lead to increases in strength
that enable 1-year-olds to walk, run, jump, climb, and so on.

The lungs also grow rapidly and become more efficient
during the first 2 years (Kercsmar, 1998). Improvements in
lung efficiency, together with the increasing strength of heart
muscles, give a 2-year-old greater stamina, or ability to
maintain activity, than a newborn. Consequently, by the end
of infancy, children are capable of engaging in fairly long pe-
riods of sustained motor activity without rest (often ex-
hausting their parents in the process!).

Health and Wellness
Babies depend on the adults in their environments to help them stay healthy. Specifically, they
need the right foods in the right amounts, and they need regular medical care.

The striking improvements in motor development in the early months are
easy to illustrate. Between 6 and 12 months of age, babies progress from
sitting alone to crawling to walking.
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Nutrition

As discussed in Developmental Science at Home below, most experts agree that
breast-feeding is superior to formula-feeding for most infants. Yet infants who
cannot be nursed for one reason or another typically thrive on high-quality infant formulas
that are properly sterilized (Furman et al., 2004; Tershakovec & Stallings, 1998). Moreover,
there are a wide variety of formulas available today to fulfill the requirements of infants who
have special needs, such as those who are lactose-intolerant.

Up until 4 to 6 months, babies need only breast milk or formula accompanied by appro-
priate supplements (Taveras et al., 2004). For example, pediatricians usually recommend iron
supplements for most babies over 4 months of age and vitamin B12 supplements for infants
whose nursing mothers are vegetarians (Tershakovec & Stallings, 1998). Doctors may recom-
mend supplemental formula-feeding for infants who are growing poorly.

There is no evidence to support the belief that solid foods encourage babies to sleep
through the night. In fact, early introduction of solid food can interfere with nutrition. Pedi-
atricians usually recommend withholding solid foods until a baby is 4 to 6 months old. The
first solids should be single-grain cereals, such as rice cereal, with added iron. Parents should
introduce a baby to no more than one new food each week. By following a systematic plan,
parents can easily identify food allergies (Tershakovec & Stallings, 1998).

Malnutrition

Malnutrition in infancy can seriously impair a baby’s brain because the nervous
system is the most rapidly developing body system during the first 2 years of life.
Macronutrient malnutrition results from a diet that contains too few calories. Macronutrient
malnutrition is the world’s leading cause of death among children under the age of 5 (Ter-
shakovec & Stallings, 1998).

Learning Objective 4.4
What are the nutritional needs of
infants?

D E V E LO P M E N TA L  S C I E N C E  AT  H O M E

Breast or Bottle?

Expectant mother Suzanne found it easy to decide
where she wanted to give birth and whom she
wanted to serve as her labor coach. Now, her
greatest worries center around how she will feed
her baby. She has heard that breast-feeding is
best, but she expects to return to work within a
few weeks after the birth. Consequently, she is
leaning toward bottle-feeding but is seeking infor-
mation that will reassure her that her baby will de-
velop properly on formula.

All parents, like Suzanne, want to do what’s
best for their babies, and developmentalists today
generally agree that breast-feeding is superior to
bottle-feeding for meeting infants’ nutritional
needs (Overby, 2002). However, not all mothers
can breast-feed. Some have an insufficient milk
supply; others suffer from medical conditions that
require them to take drugs that may filter into
breast milk and harm the baby. Furthermore,

viruses, including HIV, can be transmitted from
mother to child through breast milk. And what
about adoptive mothers?

Developmentalists are quick to reassure moth-
ers who can’t nurse that their babies will most
likely develop as well as breast-fed infants. How-
ever, it is important to understand that, after sev-
eral decades of extensive research in many
countries, experts agree that, for most infants,
breast-feeding is substantially superior nutritionally
to bottle-feeding (Taveras et al., 2004). Breast-
feeding is associated with a number of benefits.
For one, breast milk contributes to more rapid
weight and size gain (Prentice, 1994). On average,
breast-fed infants are less likely to suffer from such
problems as diarrhea, gastroenteritis, bronchitis,
ear infections, and colic, and they are less likely to
die in infancy (Barness & Curran, 1996; Beaudry,
Dufour, & Marcoux, 1995; Golding, Emmett, &

Rogers, 1997a, 1997b; López-Alarcón, Villapando,
& Fajardo, 1997). Breast milk also appears to stim-
ulate better immune system function, and it may
protect infants from becoming overweight in later
years (Dietz, 2001; Pickering et al., 1998). For
these reasons, physicians strongly recommend
breast-feeding if it is at all possible, even if the
mother can nurse for only a few weeks after birth
or if her breast milk must be supplemented with
formula feedings (Tershakovec & Stallings, 1998).

Questions for Reflection

1. If Suzanne were your friend and asked you for
advice regarding this important decision, what
would you tell her?

2. The research linking breast-feeding to obesity
prevention was correlational. What other vari-
ables might explain this relationship?

Learning Objective 4.5
How does malnutrition affect in-
fants’ development?
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When the calorie deficit is severe, a disease called
marasmus results. Infants with marasmus weigh less
than 60% of what they should at their age, and many
suffer permanent neurological damage from the disease.
Most also suffer from parasitic infections that lead to
chronic diarrhea. This condition makes it very difficult
to treat marasmus by simply increasing an infant’s in-
take of calories. However, a program of dietary supple-
mentation with formula, combined with intravenous
feedings and treatment for parasites, can reverse maras-
mus (Tershakovec & Stallings, 1998).

Some infants’ diets contain almost enough calories,
but not enough protein. Diets of this type lead to a dis-
ease called kwashiorkor, which is common in countries
where infants are weaned too early to low-protein foods.
Kwashiorkor-like symptoms are also seen in children
who are chronically ill because of their bodies’ inability
to use the protein from the foods they eat. Like maras-
mus, kwashiorkor can lead to a variety of health prob-
lems as well as permanent brain damage (Tershakovec &
Stallings, 1998).

Growth rate studies of poor children in the United States suggest that a small number of
them suffer from macronutrient malnutrition (Tanner, 1990). In addition, a small proportion
of infants have feeding problems, such as a poorly developed sucking reflex, that place them
at risk for macronutrient malnutrition (Wright & Birks, 2000). However, most nutritional
problems in industrialized societies involve micronutrient malnutrition, a deficiency of cer-
tain vitamins and/or minerals. For example, about 65% of infants and children in the United
States have diets that are low enough in iron to cause anemia (Tershakovec & Stallings, 1998).
Calcium deficiency, which results in poor bone health, is also becoming more common in the
United States (Tershakovec & Stallings, 1998). Such deficiencies, although more common
among the poor, are found in children of all economic levels.

Micronutrient malnutrition in infancy, especially when it leads to iron-deficiency ane-
mia, may impede both social and language development (Guesry, 1998; Josse et al., 1999).
Interestingly, researchers found that supplementing anemic infants’ diets with iron led to
improved scores on measures of social development but not language development, sug-
gesting that the cognitive effects of anemia may be irreversible. Consequently, most pub-
lic health officials support efforts to educate parents about the micronutritional needs of
infants and children.

Health Care and Immunizations

Infants need frequent medical check-ups. Much of well-baby care may seem rou-
tine, but it is extremely important to development. For example, during routine

visits to the doctor’s office or health clinic, babies’ motor skills are usually assessed. An infant
whose motor development is less advanced than expected for his age may require additional
screening for developmental problems such as mental retardation (Sulkes, 1998).

One of the most important elements of well-baby care is vaccination of the infant against
a variety of diseases. Although immunizations later in childhood provide good protection,
the evidence suggests that immunization is most effective when it begins in the first month
of life and continues through childhood and adolescence (Umetsu, 1998). Even adults need
occasional “booster” shots to maintain immunity.

In the United States, the average baby has seven respiratory illnesses in the first year of
life. Interestingly, research in a number of countries shows that babies in child-care centers
have about twice as many infections as those reared entirely at home, with those in small-
group child care falling somewhere in between, presumably because babies cared for in group

The goal of nutritional support programs for low-income mothers and children,
such as the WIC program in the United States, is to prevent infant malnutrition.
These programs may save taxpayers money in the long run, because malnutrition
interferes with early brain development, thereby increasing the likelihood of
learning problems and the need for special education services later in childhood.

Learning Objective 4.6
What are infants’ health-care and
immunization needs?
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settings are exposed to a wider range of germs and viruses (Collet et al., 1994; Hurwitz, Gunn,
Pinsky, & Schonberger, 1991; Lau, Uba, & Lehman, 2002). In general, the more people a baby
is exposed to, the more often he is likely to be sick.

Neuropsychologists have suggested that the timing of respiratory illnesses that can lead
to ear infections is important. Many note that infants who have chronic ear infections are
more likely than their peers to have learning disabilities, attention disorders, and language
deficits during the school years (Asbjornsen et al., 2005). These psychologists hypothesize
that, because ear infections temporarily impair hearing, they may compromise the develop-
ment of brain areas that are essential for language learning during the first 2 years of life
(Spreen, Risser, & Edgell, 1995). Thus, most pediatricians emphasize the need for effective hy-
giene practices in child-care centers, such as periodic disinfection of all toys, as well as
prompt treatment of infants’ respiratory infections.

As recently as 1992, only 55% of children in the United States had received the full set of
immunizations—a schedule that includes three separate injections of hepatitis vaccine, four
of diphtheria/tetanus/pertussis, three of influenza, three of polio, and one each of
measles/rubella and varicella zoster virus vaccines (Committee on Infectious Diseases, 1996).
Vaccination against hepatitis A is also recommended in some cities (Centers for Disease Con-
trol [CDC] National Immunization Program, 2000). In 1995, an intensive media campaign
sponsored by the federal government and the American Academy of Pediatrics (AAP) was
put into place. As a result, the U.S. vaccination rate had risen to more than 90% by 1999 and
continued to rise in the early years of the 21st century (CDC National Immunization Pro-
gram, 2000; Rosenthal et al., 2004). Public health officials believe that continued educational
efforts, both in the media and by health-care professionals who work directly with infants
and their families, are necessary to prevent the immunization rate from returning to pre-
campaign levels.

Infant Mortality
Researchers formally define infant mortality as death within the first year after birth. In the
United States, about 7 babies out of every 1,000 die before age 1 (Kochanek & Martin, 2004).
The rate has been declining steadily for the past several decades (down from 30 per 1,000 in
1950), but the United States continues to have a higher infant mortality rate than other in-
dustrialized nations. Almost two-thirds of these infant deaths occur in the first month of life
and are directly linked to either congenital anomalies or low birth weight (Kochanek & Mar-
tin, 2004).

Sudden Infant Death Syndrome

After the death of a spouse, the death of a child, especially when the death is un-
expected, is the most distressing source of bereavement there is for most adults
(see Developmental Science in the Clinic on page 110). Parents’ questions about the cause of
their child’s death are a natural part of the grief process. In the case of the loss of an infant,
few parents find the answers they are looking for, because most deaths after the first month
of life are the result of SIDS. Sudden infant death syndrome (SIDS), in which an apparently
healthy infant dies suddenly and unexpectedly, is the leading cause of death in the United
States among infants between 1 month and 1 year of age (Task Force on Sudden Infant Death
Syndrome, 2005). Physicians have not yet uncovered the basic cause of SIDS, but there are a
few clues. For one thing, it is more common in the winter when babies may be suffering from
viral infections that cause breathing difficulties. In addition, babies with a history of sleep
apnea—brief periods when their breathing suddenly stops—are more likely to die from SIDS
(Kercsmar, 1998). Episodes of apnea may be noticed by medical personnel in the newborn
nursery, or a nonbreathing baby may be discovered by her parents in time to be resuscitated.
In such cases, physicians usually recommend using electronic breathing monitors that will
sound an alarm if the baby stops breathing again while asleep.

sudden infant death syn-
drome (SIDS) a phenomenon
in which an apparently
healthy infant dies suddenly
and unexpectedly

infant mortality death
within the first year of life

Learning Objective 4.7
What have researchers learned about
sudden infant death syndrome?
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SIDS is also more frequent among babies who sleep on their stomachs or sides, especially
on a soft or fluffy mattress, pillow, or comforter (Task Force on Sudden Infant Death Syn-
drome, 2005). The American Academy of Pediatrics, along with physicians’ organizations in
many other countries, recommends that healthy infants be positioned on their backs to sleep.
During the first 2 years after this recommendation was introduced, there was a 12% overall
drop in SIDS cases in the United States, with even more dramatic declines of as much as 50%
in areas where the recommendation was widely publicized (Spiers & Guntheroth, 1994). In
England, Wales, New Zealand, and Sweden, major campaigns to discourage parents from
placing their babies in the prone position (on their stomachs) were also followed by sharp
drops in SIDS rates (Gilman, Cheng, Winter, & Scragg, 1995). Another important contribu-
tor is smoking by the mother during pregnancy or by anyone in the home after the child’s
birth. Babies exposed to such smoke are about four times as likely to die of SIDS as are ba-
bies with no smoking exposure (CDC, 2006c).

Imaging studies of the brains of infants at high risk for SIDS, such as those who display
sleep apnea in the early days of life, suggest that myelination progresses at a slower rate in
these children than in others who do not exhibit such risk factors (Morgan et al., 2002). Ba-
bies’ patterns of sleep reflect these neurological differences and also predict SIDS risk. Infants
who show increasingly lengthy sleep periods during the early months are at lower risk of
dying from SIDS than babies whose sleep periods do not get much longer as they get older
(Cornwell & Feigenbaum, 2006). Likewise, autopsies of SIDS babies have revealed that their
brains often show signs of delayed myelination.

D E V E LO P M E N TA L  S C I E N C E  I N  T H E  C L I N I C

When an Infant Dies

Morgan recently lost her 2-month-old son to sud-
den infant death syndrome (SIDS). After the
baby’s death, she was determined to continue liv-
ing as normal a life as possible, despite the over-
whelming grief she felt. To that end, she went back
to work immediately after the funeral and kept up
all of her social activities. She also forced herself to
attend family gatherings, even though she feared
having to talk about the experience. To her dis-
may, her co-workers and relatives kept their dis-
tance from her, as if they didn’t know what to say
to her about her child’s death. Morgan was torn
between the relief she felt over not having to talk
too much about what had happened and a des-
perate need for others to somehow acknowledge
her loss.

When she discussed her concerns with a pro-
fessional counselor, Morgan learned that her expe-
riences are typical of those of parents who have
lost an infant. The counselor explained that when
an older child dies, parents, family members, and
the child’s friends build reminiscences on their
overlapping relationship histories with the child.
They share anecdotes about the child’s personal-
ity, favorite activities, and so on. Such devices help
everyone in the child’s relationship network re-

lease the child psychologically, a process that
helps the child’s parents deal with their own pro-
found grief. But with an infant, there is little or no
relationship history to draw on. The parents, of
course, feel deep emotions of attachment, but the
cognitive elements that help parents cope with the
loss of a child are absent.

Because friends and relatives are usually less
knowledgeable about the deceased infant than
the parents are, they often simply avoid talking
about the child altogether. As a result, bereaved
parents of a dead infant often have a greater
need for support from family, friends, and 
health professionals than even they themselves
realize (Vaeisaenen, 1998). Thus, health profes-
sionals have compiled a few guidelines that can
be useful to family members or friends in sup-
porting parents who have lost an infant (Wong,
1993):

● Don’t try to force bereaved parents to talk
about their grief or the infant if they don’t
want to.

● Always refer to the deceased infant by name.
● Express your own feelings of loss for the in-

fant, if they are sincere.

● Follow the parents’ lead in engaging in remi-
niscences about the baby.

● Discourage the parents from resorting to drugs
or alcohol to manage grief.

● Assure grieving parents that their responses
are normal and that it will take time to resolve
the emotions associated with losing an infant.

● Don’t pressure the parents to “replace” the
baby with another one.

● Don’t offer rationalizations (e.g., “Your baby’s
an angel now”) that may offend the parents.

● Do offer support for the parents’ own rationali-
zations.

● Be aware that the infant’s siblings, even those
who are very young, are likely to experience
some degree of grief.

Questions for Reflection

1. If you were one of Morgan’s co-workers or rela-
tives, how do you think you would behave 
toward her in everyday situations?

2. What sort of “mental script” could you develop
from the recommendations above that would
be helpful to friends and relatives of a person
who has lost a child?
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Group Differences in Infant Mortality

Infant mortality rates, including deaths attributable both to congenital abnor-
malities and to SIDS, vary widely across racial groups in the United States, as
shown in Figure 4.3 (Heron et al., 2008; Matthews, 2005). Rates are lowest among Asian
American infants; about 5 of every 1,000 such infants die each year. Among White babies, the
rate is 5.5 per 1,000. The groups with the highest rates of infant death are Native Hawaiian
Americans (9 per 1,000), Native Americans (9.1 per 1,000), and African Americans (13.3 per
1,000). One reason for these differences is that infants in these groups are two to three times
more likely to suffer from congenital abnormalities and low birth weight—the two leading
causes of infant death in the first month of life—than babies in other groups. Furthermore,
SIDS is also two to three times as common in these groups.

Because babies born into poor families are more likely to die than those born into fam-
ilies that are better off economically, some observers have suggested that poverty explains the
higher rates of infant death among Native Americans (including Native Hawaiian Americans)
and African Americans, the groups with the highest rates of poverty. However, infant mortal-
ity rates among Hispanic groups suggest that the link between poverty and infant mortality
is complex. The average infant mortality rate among Mexican American, Cuban American,
and South and Central American populations is only about 5.6 per 1,000 (MacDorman &
Atkinson, 1999). These groups are almost as likely to be poor as African Americans and Na-
tive Americans. By contrast, Americans of Puerto Rican ancestry are no more likely to be
poor than other Hispanic American groups, but the infant mortality rate in this group is 7.9
per 1,000.

Interestingly, mortality rates among the babies of immigrants of all groups are lower
than those of U.S.-born infants. This finding also challenges the poverty explanation for
group differences in infant mortality, because immigrant women are more likely to be poor
and less likely to receive prenatal care than are women born in the United States (MacDor-
man & Atkinson, 1999; NCHS, 2006). Many researchers suggest that lower rates of tobacco
and alcohol use among women born outside the United States may be an important factor.

Access to prenatal care is another factor that distinguishes ethnic groups in the United
States (NCHS, 2006). As you can see in Figure 4.4 on page 112, the two groups with the highest

Learning Objective 4.8
How do infant mortality rates vary
across groups?
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Figure 4.3
Group Differences in
Infant Mortality

As you can see, infant mortality
rates vary widely across U.S. eth-
nic groups.

(Sources: Heron et al., 2008; 
Kochanek & Smith, 2004; MacDorman
& Atkinson, 1999; Matthews, 2005.)
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infant mortality rates, African Americans and Native Americans, are also those who are least
likely to obtain prenatal care in the first trimester of pregnancy. Thus, the links among poverty,
ethnicity, and infant mortality may be partly explained by access to prenatal care.

Sensory Skills
When we study sensory skills, we are asking just what information the sensory organs receive.
Does the structure of the eye permit infants to see color? Are the structures of the ear and the
cortex such that a very young infant can discriminate among different pitches? The common
theme running through all of what you will read in this section is that newborns and young
infants have far more sensory capacity than physicians or psychologists thought even as re-
cently as a few decades ago.

Vision

If you have ever had the chance to spend some time with a newborn, you prob-
ably noticed that, while awake, she spent a lot of time looking at things. But
what, exactly, can a newborn see, and how well does she see it? The usual stan-

dard for visual acuity in adults is “20/20” vision. This means that you can see and iden-
tify something 20 feet away that the average person can also see at 20 feet. A person with
20/100 vision, in contrast, has to be as close as 20 feet to see something that the ordinary
person can see at 100 feet. In other words, the higher the second number, the poorer the
person’s visual acuity. At birth, the infant’s acuity is in the range of 20/200 to 20/400, but
it improves rapidly during the first year as a result of synaptogenesis, pruning, and myeli-
nation in the neurons that serve the eyes and the brain’s vision processing centers. Experts
believe that most children reach the level of 20/20 vision by about 2 years of age (Keech,
2002). However, it’s difficult to determine an infant’s true visual acuity because children
can’t be tested with conventional eye exams until they are old enough to respond verbally
to the examiner, typically at 4 to 5 years of age.
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Figure 4.4
Early Prenatal Care 
and Ethnicity

Wide disparities exist across eth-
nic groups with regard to access
to prenatal care. Note that Na-
tive Americans and African
Americans, the two groups with
the highest rates of infant mor-
tality, are the least likely of all
ethnic groups in the United
States to obtain prenatal care in
the first trimester.

(Source: National Center for Health
Statistics, 2007b.)

Learning Objective 4.9
How do infants’ visual abilities
change across the first months of
life?



tracking the smooth move-
ments of the eye used to fol-
low the track of a moving
object
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Researchers have established that the types of cells
in the eye (cones) necessary for perceiving red and
green are clearly present by 1 month (and perhaps pres-
ent at birth); those required for perceiving blue are
probably present by then as well (Bornstein et al.,
1992). Thus, infants can and do see and discriminate
among various colors. Indeed, researchers have deter-
mined that infants’ ability to sense color, even in the
earliest weeks of life, is almost identical to that of adults
(Pereverzeva, Hui-Lin Chien, Palmer, & Teller, 2002).

The process of following a moving object with your
eyes is called tracking, and you do it every day in a va-
riety of situations. You track the movement of other
cars when you are driving; you track as you watch a
friend walk toward you across the room; a baseball out-
fielder tracks the flight of the ball so that he can catch
it. Because a newborn infant can’t yet move independ-
ently, a lot of her experiences with objects are with
things that move toward her or away from her. If she is
to have any success in recognizing objects, she has to be
able to keep her eyes on them as they move; she must be
able to track. Classic research by Richard Aslin (1987) and others shows that tracking is ini-
tially fairly inefficient but improves quite rapidly. Infants younger than 2 months show some
tracking for brief periods if the target is moving very slowly, but somewhere around 6 to 10
weeks a shift occurs, and babies’ tracking becomes skillful rather quickly.

Hearing and Other Senses

As you learned in Chapter 3, babies can hear long before they are born. However,
like vision, hearing improves considerably in the early months of life. The other
senses follow a similar course.

Hearing Although children’s hearing improves up to adolescence, newborns’ auditory
acuity is actually better than their visual acuity. Research evidence suggests that, within the
general range of pitch and loudness of the human voice, newborns hear nearly as well as
adults do (Ceponiene et al., 2002). Only with high-pitched sounds is their auditory skill less
than that of an adult; such a sound needs to be louder to be heard by a newborn than to be
heard by older children or adults (Werner & Gillenwater, 1990).

Another basic auditory skill that exists at birth but improves with age is the ability to
determine the location of a sound. Because your two ears are separated from each other,
sounds arrive at one ear slightly before the other, which allows you to judge location. Only
if a sound comes from a source equidistant from the two ears (the “midline”) does this
system fail. In this case, the sound arrives at the same time to the two ears and you know
only that the sound is somewhere on your midline. We know that newborns can judge at
least the general direction from which a sound has come because they will turn their heads
in roughly the right direction toward the sound. Finer grained location of sounds, how-
ever, is not well developed at birth. For example, Barbara Morrongiello has observed ba-
bies’ reactions to sounds played at the midline and then sounds coming from varying
degrees away from the midline. Among infants 2 months old, it takes a shift of about 27
degrees off of midline before the baby shows a changed response; among 6-month-olds,
only a 12-degree shift is needed; by 18 months, discrimination of a 4-degree shift is pos-
sible—nearly the skill level seen in adults (Morrongiello, 1988; Morrongiello, Fenwick, &
Chance, 1990).

auditory acuity how well
one can hear

Newborns are pretty nearsighted, so they can focus very well at about 8 to 10
inches—just the distance between a parent’s face and the baby’s eyes when the
baby is held for feeding.

Learning Objective 4.10
How do infants’ senses of hearing,
smell, taste, touch, and motion
compare to those of older children
and adults?
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Smelling and Tasting The senses of smell and taste have been studied much less than
vision and hearing, but we do have some basic knowledge. The two senses are intricately re-
lated in infants, just as they are in adults—that is, if you cannot smell for some reason (for
example, because you have a cold), your taste sensitivity is also significantly reduced. Taste is
detected by the taste buds on the tongue, which register four basic flavors: sweet, sour, bitter,
and salty. Smell is registered in the mucous membranes of the nose and has nearly unlimited
variations.

Newborns appear to respond differentially to all four of the basic flavors (Crook, 1987).
Some of the clearest demonstrations of this come from an elegantly simple set of early studies
by Jacob Steiner (Ganchrow, Steiner, & Daher, 1983; Steiner, 1979). Newborn infants who had
never been fed were photographed before and after flavored water was put into their mouths.
By varying the flavor, Steiner could determine whether the babies reacted differently to differ-
ent tastes. As you can see in Figure 4.5, babies responded quite differently to sweet, sour, and
bitter flavors. Newborns can also taste umami, the characteristic flavor that comes from adding
monosodium glutamate (MSG) to food and is typical of high-protein foods that are high in
glutamates (e.g., meat, cheese). Generally, newborns express pleasure when researchers test
them for umami sensitivity (Nicklaus, Boggio, & Issanchou, 2005). Some researchers speculate
that newborns’ preferences for umami-flavored and sweet foods explain their attraction to
breast milk, a substance that is naturally rich in sugars and glutamates.

Senses of Touch and Motion The infant’s senses of touch and motion may well be
the best developed of all. Certainly these senses are sufficiently well developed to get the baby
fed. If you look back at the list of reflexes in Table 4.1 (page 103), you’ll realize that the root-
ing reflex relies on a touch stimulus to the cheek while the grasping reflex relies on a touch to
the palm of the hand. Babies appear to be especially sensitive to touches on the mouth, the

Normal Sweet Sour Bitter

Figure 4.5 Taste Responses in Newborns

These are three of the newborns Steiner observed in his experiments on taste response. The left-hand column shows
the babies’ normal expressions; the remaining columns show the change in expression when they were given sweet,
sour, and bitter tastes. What is striking is how similar the expressions are for each taste.

(Source: This figure was published in Advances in Child Development and Behavior, Vol. 13, H. W. Reese and L. P. Lipsitt, “Human Facial
Expressions in Response to Taste and Smell Stimulation”, Copyright Academic Press, 1979. Reprinted by permission.)
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face, the hands, the soles of the feet, and the abdomen, with less sensitivity in other parts of
the body (Reisman, 1987).

Perceptual Skills
When we turn to studies of perceptual skills, we are asking what the individual does with the
sensory information—how it is interpreted or combined. Researchers have found that very
young infants are able to make remarkably fine discriminations among sounds, sights, and
feelings, and they pay attention to and respond to patterns, not just to individual events.

Studying Perceptual Development

Babies can’t talk and can’t respond to ordinary questions, so how are we to deci-
pher just what they can see, hear, or discriminate? Researchers use three basic
methods that allow them to “ask” a baby about what he experiences (Bornstein, Arterberry,
& Mash, 2005). In the preference technique, devised by Robert Fantz (1956), the baby is 
simply shown two pictures or two objects, and the researcher keeps track of how long the
baby looks at each one. If many infants shown the same pair of pictures consistently look
longer at one picture than the other, this not only tells us that babies see some difference be-
tween the two but also may reveal something about the kinds of objects or pictures that cap-
ture babies’ attention.

Another strategy takes advantage of the processes of habituation, or getting used to a
stimulus, and its opposite, dishabituation, or responding to a somewhat familiar stimulus as
if it were new. Researchers first present the baby with a particular sight, sound, or object over
and over until he habituates—that is, until he stops looking at it or showing interest in it.
Then the researchers present another sight, sound, or object that is slightly different from the
original one and watch to see whether the baby shows renewed interest (dishabituation). If
the baby does show renewed interest, you know he perceives the slightly changed sight,
sound, or object as “different” in some way from the original.

The third option is to use the principles of operant conditioning, described in Chapter 2.
For example, an infant might be trained to turn her head when she hears a particular sound,
with the sight of an interesting moving toy used as a reinforcement. After the learned re-
sponse is well established, the experimenter can vary the sound in some systematic way to see
whether or not the baby still turns her head.

Looking

One important question to ask about visual perception is whether the infant per-
ceives his environment in the same way as older children and adults do. Can he
judge how far away an object is by looking at it? Does he visually scan an object
in an orderly way? Developmentalists believe that infants’ patterns of looking at objects tell
us a great deal about what they are trying to gain from visual information.

Depth Perception One of the perceptual skills that has been most studied is depth per-
ception. An infant needs to be able to judge depth in order to perform all kinds of simple
tasks, including judging how far away an object is so that he can reach for it, how far it is to
the floor if he has ideas about crawling off the edge of the couch, or how to aim a spoon to-
ward a bowl of chocolate pudding.

It is possible to judge depth using any (or all) of three rather different kinds of informa-
tion: First, binocular cues involve both eyes, each of which receives a slightly different visual
image of an object; the closer the object is, the more different these two views are. In addi-
tion, of course, information from the muscles of the eyes tells you something about how far

dishabituation responding to
a somewhat familiar stimulus
as if it were new

habituation a decline in at-
tention that occurs because a
stimulus has become familiar

preference technique a re-
search method in which a re-
searcher keeps track of how
long a baby looks at each of
two objects shown

Learning Objective 4.12
How do depth perception and pat-
terns of looking change over the
first 2 years?

Learning Objective 4.11
How do researchers study percep-
tual development?
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away an object may be. Second, pictorial information,
sometimes called monocular cues, requires input from
only one eye. For example, when one object is partially in
front of another one, you know that the partially hidden
object is farther away—a cue called interposition. The rel-
ative sizes of two similar objects, such as two telephone
poles or two people you see in the distance, may also in-
dicate that the smaller-appearing one is farther away.
Linear perspective (like the impression that railroad lines
are getting closer together as they get farther away) is an-
other monocular cue. Third, kinetic cues come from either
your own motion or the motion of some object: If you
move your head, objects near you seem to move more
than objects farther away (a phenomenon called motion
parallax). Similarly, if you see objects moving, such as a
person walking across a street or a train moving along a
track, closer objects appear to move over larger distances
in a given period of time.

How early can an infant judge depth, and which of
these cues does he use? This is still an active area of re-
search, so the answer is not final. The best conclusion at
the moment seems to be that kinetic information is used
first, perhaps by about 3 months of age; binocular cues
are used beginning at about 4 months; and linear per-
spective and other pictorial (monocular) cues are used
last, perhaps at 5 to 7 months (Bornstein, 1992; Yonas,
Elieff, & Arterberry, 2002).

In a remarkably clever early study, Eleanor Gibson
and Richard Walk (1960) devised an apparatus called a
visual cliff. You can see from the photograph that it con-
sists of a large glass table with a white runway in the mid-
dle. On one side of the runway is a checkerboard pattern
immediately below the glass; on the other side—the
“cliff” side—the checkerboard is several feet below the

glass. The baby could judge depth here by several means, but it is primarily kinetic informa-
tion that is useful, since the baby in motion would see the nearer surface move more than the
farther surface. If a baby has no depth perception, she should be equally willing to crawl on
either side of the runway, but if she can judge depth, she should be reluctant to crawl out on
the cliff side.

Since an infant had to be able to crawl in order to be tested in the Gibson and Walk pro-
cedure, the original subjects were all 6 months old or older. Most of these infants did not
crawl out on the cliff side but were quite willing to crawl out on the shallow side. In other
words, 6-month-old babies have depth perception.

What about younger infants? The traditional visual cliff procedure can’t give us the an-
swer, since the baby must be able to crawl in order to “tell” us whether he can judge depth.
With younger babies, researchers have studied kinetic cues by watching the babies react to ap-
parently looming objects. Most often, the baby observes a film of an object moving toward
him, apparently on a collision course. If the infant has some depth perception, he should
flinch, move to one side, or blink as the object appears to come very close. Such flinching has
been observed in 3-month-olds (Yonas & Owsley, 1987). Most experts now agree that this is
about the lower age limit of depth perception.

What Babies Look at In the first 2 months, a baby’s visual attention is guided by
a search for meaningful patterns (Bornstein, Arterberry, & Mash, 2005). A baby scans the

In an experiment using a visual cliff apparatus like the one used by Gibson
and Walk, Mom tries to entice her baby out onto the “cliff” side. But because
the infant can perceive depth, she fears that she will fall if she comes toward
her, so she stays put, looking concerned.
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world around her until she comes to a sharp light-dark contrast, which
typically signals the edge of some object. Once she finds such an edge,
the baby stops searching and moves her eyes back and forth across and
around the edge. Motion also captures a baby’s attention at this age, so
she will look at things that move as well as things with large light-dark
contrast. Between 2 and 3 months, when the cortex has developed more
fully, the baby’s attention seems to shift from where an object is to what
an object is. Babies this age begin to scan rapidly across an entire figure
rather than getting stuck on edges. As a result, they spend more time
looking for patterns.

One early study that illustrates this point particularly well comes
from the work of Albert Caron and Rose Caron (1981), who used stim-
uli like those in Figure 4.6 in a habituation procedure. Each baby was
first shown a series of pictures that shared some particular relationship—
for example, a small figure positioned above a larger version of the same
figure (small over big). After the baby stopped being interested in these
training pictures (that is, after he habituated), the Carons showed him
another figure (the test stimulus) that either followed the same pattern
or followed some other pattern. If the baby had really habituated to 
the pattern of the original pictures (small over big), he should show 
little interest in stimuli like test stimulus A in Figure 4.6 (“Ho hum, same
old boring small over big thing”), but he should show renewed interest
in test stimulus B (“Hey, here’s something new!”). Caron and Caron
found that 3- and 4-month-old children did precisely that. So even at
this early age, babies find and pay attention to patterns, not just specific
stimuli.

Although there is little indication that faces are uniquely interesting patterns to infants—
that is, babies do not systematically choose to look at faces rather than at other complex 
patterns—babies clearly prefer some faces to others. They prefer attractive faces, and they also
prefer their mother’s face from the earliest hours of life, a finding that has greatly surprised psy-
chologists, although it may not surprise you (Langlois, Roggman, & Reiser-Danner, 1990).

Beyond the issue of preference, we also have the question of just what it is that babies are
looking at when they scan a face. Before about 2 months of age, babies seem to look mostly
at the edges of faces (the hairline and the chin), a conclusion buttressed by the finding by Pas-
calis and his colleagues (1995) that newborns could not discriminate Mom’s face from a
stranger’s if the hairline was covered. After 4 months, however, covering the hairline did not
affect the baby’s ability to recognize Mom. In general, babies appear to begin to focus on the
internal features of a face, particularly the eyes, at about 2 to 3 months.

Listening

When we turn from looking to listening, we find similarly intriguing indica-
tions that very young infants not only make remarkably fine discriminations
among individual sounds but also pay attention to patterns. Early studies es-
tablished that as early as 1 month, babies can discriminate between speech
sounds like pa and ba (Trehub & Rabinovitch, 1972). Studies using conditioned head-
turning responses have shown that by perhaps 6 months of age, babies can discriminate
between two-syllable “words,” like bada and baga, and can even respond to a syllable that
is hidden inside a string of other syllables, like tibati or kobako (Fernald & Kuhl, 1987;
Goodsitt, Morse, Ver Hoeve, & Cowan, 1984; Morse & Cowan, 1982). Even more remark-
able, the quality of the voice making the sound doesn’t seem to matter. By 2 or 3 months
of age, babies respond to individual sounds as the same, whether they are spoken by a male
or a female or by an adult or a child (Marean, Werner, & Kuhl, 1992). Research also indi-
cates that infants can rapidly learn to discriminate between words and nonwords in 

Training stimuli

Test stimuli

A B

Learning Objective 4.13
How do infants perceive human
speech, recognize voices, and recog-
nize sound patterns other than
speech?

Figure 4.6 Pattern Recognition in Infants

In the Carons’ study, the researchers first habituated each
baby to a set of training stimuli (all “small over large” in
this case). Then they showed each baby two test stimuli:
one that had the same pattern as the training stimuli (A)
and one that had a different pattern (B). Babies aged 3 and
4 months showed renewed interest in stimulus B but not
stimulus A, indicating that they were paying attention to
the pattern and not just specific stimuli.

(Source: This figure was published in Pre-Term Birth and Psychologi-

cal Development, by S. Friedman and M. Sigman, “Processing of Re-
lational Information as an Index of Infant Risk,” by A. J. Caron and R.
F. Caron, pp. 227–228, Copyright Academic Press, 1981. Reprinted by
permission.)



intermodal perception
formation of a single percep-
tion of a stimulus based on
information from two or
more senses
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artificial languages researchers invent strictly for the purpose of
such experiments (Aslin, Saffran, & Newport, 1998).

Even more striking is the finding that babies are actually
better at discriminating some kinds of speech sounds than adults
are. Each language uses only a subset of all possible speech
sounds. Japanese, for example, does not use the l sound that ap-
pears in English; Spanish makes a different distinction between
d and t than occurs in English. It turns out that up to about 6
months of age, babies can accurately discriminate all sound con-
trasts that appear in any language, including sounds they do not
hear in the language spoken to them. At about 6 months of age,
they begin to lose the ability to distinguish pairs of vowels that
do not occur in the language they are hearing; by age 1, the abil-
ity to discriminate nonheard consonant contrasts begins to fade
(Polka & Werker, 1994). Interestingly, however, neuroimaging
studies show that the neural networks that underlie this acquired
restriction on speech perception become more flexible, or plas-
tic, in elementary school children who receive instruction in a
new language (Nelson, Haan, & Thomas, 2006). So, the narrow-
ing of speech perception that has been found at the end of the
first year may not necessarily be permanent. Clearly, too, it is
dependent on experience.

Newborns also seem to be able to discriminate between in-
dividual voices. DeCasper and Fifer (1980) found that the new-
born can tell the mother’s voice from another female voice (but
not the father’s voice from another male voice) and prefers the
mother’s voice. Moreover, there is a correlation between gesta-
tional age and maternal voice recognition: Premature infants are
less likely to recognize their mother’s voice than are babies born

at term (DeRegnier, Wewerka, Georgieff, Mattia, & Nelson, 2002). Thus, in utero learning
appears to be responsible for newborns’ preference for the maternal voice.

Combining Information from Several Senses

If you think about the way you receive and use perceptual information, you’ll
realize that you rarely have information from only one sense at a time. Psychologists have
been interested in knowing how early an infant can combine such information. An even
more complex issue is determining how early a baby can learn something via one sense
and transfer that information to another sense (for example, recognize solely by feel a toy
he has seen but never before felt). This skill is usually called intermodal perception.

Research findings show that intermodal perception is possible as early as 1 month and
becomes common by 6 months (Rose & Ruff, 1987). Moreover, research comparing these
skills in children born prematurely and those born at term suggests that basic maturational
processes play an important role in their development (Espy et al., 2002). Research also
suggests that intermodal perception is important in infant learning. One group of re-
searchers found that babies who habituated to a combined auditory-visual stimulus were
better able to recognize a new stimulus than infants who habituated to either the auditory
or the visual stimulus alone (Bahrick & Lickliter, 2000). For example, suppose you played
a videotape of someone singing for one baby, played the videotape without the sound for
another, and played an audio recording of the song for a third. Research suggests that the
first baby would recognize a change in either the singer (visual stimulus) or the song (au-
ditory stimulus) more quickly than would either of the other two infants.

Learning Objective 4.14
What is intermodal perception?

Newborns recognize their mother’s voice and by 1 month of age can
discriminate between syllables such as ba and pa.
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In older infants, intermodal perception can be readily demonstrated,
not only between touch and sight but also between other modalities such as
sound and sight. For instance, in several delightfully clever early experi-
ments, Elizabeth Spelke (1979) showed that 4-month-old infants can con-
nect sound rhythms with movement. She showed babies two films
simultaneously, one depicting a toy kangaroo bouncing up and down and
the other showing a donkey bouncing up and down, with one of the ani-
mals bouncing at a faster rate. Out of a loudspeaker located between the
two films she played a tape recording of a rhythmic bouncing sound that
matched the bounce pattern of one of the two animals. In this situation, ba-
bies showed a preference for looking at the film showing the bounce rate
that matched the sound.

An even more striking illustration of the same basic process comes
from the work of Jeffery Pickens (1994). He showed 5-month-old babies
two films side by side, each displaying a train moving along a track. Then
out of a loudspeaker he played engine sounds of various types, such as
that of an engine getting gradually louder (thus appearing to come closer)
or gradually fainter (thus appearing to be moving away). The babies in
this experiment looked longer at a picture of a train whose movement
matched the pattern of engine sounds. That is, they appeared to have
some understanding of the link between the pattern of sound and the
pattern of movement—knowledge that demonstrates not only intersen-
sory integration but also a surprisingly sophisticated understanding of the
accompaniments of motion.

Explaining Perceptual Development

The study of perceptual development has been significant because it has been a
key battleground for the dispute about nature versus nurture. Nativists claim
that most perceptual abilities are inborn, while empiricists argue that these skills
are learned. There are strong arguments for both positions.

In support of the nativists’ argument, researchers have found more and more skills that
are present from the earliest days of life outside the womb: Newborns have good auditory
acuity, poor but adequate visual acuity, excellent tactual and taste perception. They have at
least some color vision and at least rudimentary ability to locate the source of sounds around
them. More impressive still, they are capable of making quite sophisticated discriminations
from the earliest days of life, including identifying their mother by sight, smell, or sound.

On the other side of the ledger, however, we find evidence from research with other
species that some minimal level of experience is necessary to support the development of the
perceptual systems. For example, animals deprived of light show deterioration of the whole
visual system and a consequent decrease in perceptual abilities (Hubel & Weisel, 1963). Like-
wise, animals deprived of auditory stimuli display delayed or no development of auditory
perceptual skills (Dammeijer, Schlundt, Chenault, Manni, & Anteunis, 2002).

We can best understand the development of perceptual skills by thinking of it as the re-
sult of an interaction between inborn and experiential factors. A child is able to make visual
discriminations between people or among objects within the first few days or weeks of life.
The specific discriminations she learns and the number of separate objects she learns to rec-
ognize, however, will depend on her experiences. A perfect example of this is the newborn’s
ability to discriminate her mother’s face from a very similar woman’s face. Such a discrimi-
nation must be the result of experience, yet the capacity to make the distinction must be built
in. Thus, as is true of virtually all dichotomous theoretical disputes, both sides are correct.
Both nature and nurture are involved.

empiricists theorists who
argue that perceptual abili-
ties are learned

nativists theorists who claim
that perceptual abilities are
inborn

Even though 7-month-old Leslie is not looking at this
toy while she chews on it, she is nonetheless learning
something about how it ought to look based on how it
feels in her mouth and in her hands—an example of in-
termodal perception.

Learning Objective 4.15
What arguments do nativists and em-
piricists offer in support of their the-
ories of perceptual development?
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Physical Development and 

the Whole Child
Your study of the infancy period so far has focused on the physical domain. In addition
to learning about the changes in infants’ bodies and motor skills that take place during
this period, you have read about some of the important issues in infant health and have
learned a bit about the development of sensory and perceptual skills. Now it is time to
consider how some of the milestones of the physical domain set the stage for the emer-
gence of a few of the most important cognitive and socioemotional advances across the
first 2 years of life.

Cognitive Functioning

In Chapter 5, you will read about one of the most important milestones of infant cogni-
tive development: object permanence, or the understanding that objects continue to exist
when they cannot be directly observed. An infant with object permanence knows that 
his favorite toy exists and can think about it even when he cannot see it. Object perma-
nence is thought to enable infants to separate their own mental world from the physical
world. Its emergence is strongly associated with synaptogenesis and increased oxygena-
tion of the blood in the frontal lobes of the brain (Baird et al., 2002; Kagan & Herschko-
witz, 2005).

Moreover, classic studies showing that infants with motor disabilities develop object
permanence more slowly than babies without disabilities suggest that the motor skills 
that infants acquire in the first year allow them to manipulate objects in ways that con-
tribute to the development of object permanence (Eagle, 1975). Similarly, studies of chil-
dren who have visual impairments indicate that “on-time” acquisition of object permanence
depends on a healthy visual system (Lewis, 2002). In addition, the emergence of inter-
modal perception in the middle of the first year, regardless of an infant’s status with re-
gard to disabilities, is foundational to the development of object permanence (Schweinle
& Wilcox, 2003).

The advances in speech perception that you read about in this chapter are, of course,
vital to the milestones of early language development that are outlined in Chapter 5, but
so are other aspects of physical development. Recall that the development of the infant’s
perceptual system is driven by a search for meaningful patterns. Each language has a con-
sistent way of associating gestures and other elements of nonverbal communication with
verbal expressions. The infant’s advancing motor skills allow him to produce and repro-
duce the gestures that he observes, and his growing perceptual system enables him to cre-
ate appropriate patterns of combined verbal and nonverbal expressions in order to make
himself understood (Blake, Osborne, Cabral, & Gluck, 2003).

Socioemotional Functioning

As you will learn in Chapter 6, attachment is the emotional bond that develops between
an infant and her primary caregivers. One of the infant’s primary tools in the creation of
this bond is her tendency to cry when she needs care—one of the behavioral states you
learned about in this chapter. When she cries, the caregiver usually responds, resulting in
the creation of an opportunity for social interaction, the cornerstone of the development
of attachment. Likewise, as the infant becomes more capable of moving around, she can
seek out such opportunities by doing things such as following a sibling from one room 
to another.
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Looking Ahead

In the remaining chapters devoted to infancy, you will learn about the impressive advances in
cognitive and socioemotional skills that occur during the first 2 years. Remember, though,
that dividing development up in this way makes it seem as if age-related changes take place
on separate, parallel tracks; but, while each track is distinctive from the others in important
ways, the tracks also interact with one another. Therefore, as you read about the cognitive and
socioemotional milestones of infancy, remember that they are facilitated by advances in the
physical domain and, in turn, contribute to changes in the physical domain.

THE WHOLE CHILD

IN FOCUS

To trace how the
physical, cognitive,
and socioemotional
domains work 
together to influ-
ence Federico’s
development, see
The Whole Child

in Focus on
page 178.
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PHYSICAL CHANGES 

4.1 What important changes in the brain take place dur-
ing infancy? (pp. 100–102)

Changes in the nervous system are extremely rapid in the first
2 years. In most parts of the brain, the development of den-
drites and synapses reaches its first peak between 12 and 24
months, after which “pruning” of synapses occurs. Myeliniza-
tion of nerve fibers also occurs rapidly in the first 2 years.

1. Match each term with its definition.

______ (1) synaptogenesis

______ (2) pruning

______ (3) plasticity

(A) the process of synapse development

(B) the brain’s capacity to change in response to 
experience

(C) the elimination of unused synapses

2. Explain how the process of myelinization improves brain
functioning.

3. From the Multimedia Library within MyDevelopmentLab,
watch the Tracking Technologies and Infant Perception:
Scott Johnson video and answer the following question.

What does Dr. Johnson’s research reveal about visual per-
ception in infancy?

4.2 How do babies’ reflexes and behavioral states
change? (pp. 102–104)

Adaptive reflexes, which help infants survive, include such es-
sential responses as sucking. Some adaptive responses disap-
pear, and some remain throughout the lifespan. Primitive
reflexes include the Moro (startle) and Babinski reflexes,
which disappear within a few months. Neonates move through
a series of five states of consciousness in a cycle that lasts about
2 hours.

4. Summarize the changes that occur in each of these behav-
ioral states across the first year of life.

(A) sleeping

(B) awake and alert

(C) crying

5. From the Multimedia Library within MyDevelopmentLab,
watch the Reflexes: Moro; Reflexes: Palmar Grasp; Reflexes:
Babinski; and Reflexes: Sucking videos and answer the fol-
lowing question.

How do reflexes contribute to a newborn’s survival?

Test Prep Center

with
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4.3 How do infants’ bodies change, and what is the typi-
cal pattern of motor skill development in the first 2
years? (pp. 104–106)

During infancy, bones increase in size, number, and density;
muscle fibers become larger and contain less water. Stamina
improves as the lungs grow and the heart gets stronger. Motor
skills improve rapidly in the first 2 years, as the baby moves
from creeping to crawling to walking to running and becomes
able to grasp objects.

6. List the gross and fine motor skills associated with each
age range in the table below.

Age Gross Motor Skills Fine Motor Skills

1 month

2–3 months

4–6 months

7–9 months

10–12 months

13–18 months

19–24 months

7. From the Multimedia Library within MyDevelopmentLab,
watch the Motor Development in Infants and Toddlers:
Karen Adolph video and answer the following question.

What does cross-cultural research suggest about the order
in which infants acquire motor skills?

HEALTH AND WELLNESS 

4.4 What are the nutritional needs of infants? (p. 107)

Breast-feeding has been shown to be better for a baby nutri-
tionally than bottle-feeding. For the first 4 to 6 months, breast
milk or formula accompanied by appropriate supplements is
sufficient to meet all of an infant’s nutritional needs. Solid

foods should be introduced gradually, one at a time, so that the
cause of any allergic reaction can be easily identified.

8. From the Multimedia Library within MyDevelopmentLab,
watch the Infant Perception video and answer the follow-
ing question.

In what way is breast-feeding associated with the develop-
ment of taste?

4.5 How does malnutrition affect infants’ development?
(pp. 107–108)

Macronutrient malnutrition results from a diet that contains
too few calories, whereas micronutrient malnutrition is caused
by a diet that has sufficient calories but lacks specific nutrients,
vitamins, or minerals. Infants whose daily caloric intake is se-
verely restricted develop marasmus; those who do not get
enough protein suffer from kwashiorkor. Both types of malnu-
trition can result in neurological damage.

9. Label each case of malnutrition as (A) macronutrient mal-
nutrition, (B) micronutrient malnutrition, (C) kwashikor,
or (D) marasmus.

______ (1) Jerome’s diet is deficient in calcium and vita-
min C.

______ (2) Because she doesn’t get enough to eat, 8-year-
old Nala’s weight is equivalent to that of an av-
erage 4-year-old.

______ (3) George’s diet is so low in protein that he is at
risk of permanent brain damage.

______ (4) This type of malnutrition is the world’s leading
cause of death among children under age 5.

4.6 What are infants’ health-care and immunization
needs? (pp. 108–109)

Babies need regular check-ups and a variety of immunizations.
Prompt treatment of respiratory infections is crucial.

10. Explain why the following statement is false: Healthy in-
fants don’t need to go to the doctor.
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INFANT MORTALITY 

4.7 What have researchers learned about sudden infant
death syndrome? (pp. 109–110)

Sudden infant death syndrome is the most common cause of
death between 1 month and 1 year of age in the United States.
Risk factors for SIDS include sleeping on the stomach, sleep
apnea, and exposure to tobacco smoke before and after birth.

11. Write Y next to risk factors for SIDS, and write N next to
characteristics that are not risk factors for SIDS.

______ (1) infants’ showing increasingly lengthy sleep pe-
riods as they get older

______ (2) winter birth

______ (3) family history of lung cancer

______ (4) sleeping on a firm mattress with no pillow

4.8 How do infant mortality rates vary across groups?
(pp. 111–112)

African American, Native Hawaiian American, and Native
American children are more likely to die in the first year of life
than children in other U.S. racial groups; they are also more
likely to have congenital anomalies and low birth weight.
Poverty seems a likely explanation, but the relationship be-
tween low income and infant mortality is complex.

12. Number these groups in accordance with their rates of
early prenatal care, with 1 indicating the highest percent-
age receiving care.

______ (1) Japanese Americans

______ (2) White Americans

______ (3) Native Americans

______ (4) Chinese Americans

______ (5) African Americans

______ (6) Mexican Americans

13. What role does sudden infant death syndrome (SIDS) play
in group differences in infant mortality?

SENSORY SKILLS 

4.9 How do infants’ visual abilities change across the first
months of life? (pp. 112–113)

Color vision is present by 1 month and perhaps at birth. Visual
acuity and visual tracking skills are relatively poor at birth and
then develop rapidly during the first few months.

14. From the Multimedia Library within MyDevelopmentLab,
watch the Infant Perception video and answer the follow-
ing question.

How do the newborn’s visual abilities compare to his
other sensory skills, and how does vision change over the
first year of life?

4.10 How do infants’ senses of hearing, smell, taste, touch,
and motion compare to those of older children and
adults? (pp. 113–115)

Basic auditory skills are fully developed at birth; acuity is good
for the range of the human voice, and the newborn can locate
at least the approximate direction of sounds. The sensory 
capacities for smelling, tasting, and the senses of touch and
motion are also well developed at birth.

15. (Auditory/Visual) acuity is better than (auditory/visual)
acuity at birth.

PERCEPTUAL SKILLS 

4.11 How do researchers study perceptual development?
(p. 115)

In the preference technique, researchers track how long babies
look at each of a pair of stimuli. Habituation involves exposing
babies to a stimulus until they are no longer interested in it.
The purpose is to see whether the babies will then respond to a
new stimulus that is only slightly different from the original
one (dishabituation). By using operant conditioning, re-
searchers train babies to perform behaviors such as turning
their heads in response to a specific stimulus. Then the re-
searchers vary the stimulus slightly; if babies do not respond as
they have been trained to do, then the researchers know that
they can tell the difference between the original and the new
stimulus.

16. From the Multimedia Library within MyDevelopmentLab,
watch the Infancy: Habituation video and answer the fol-
lowing question.
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How does the infant in the video demonstrate habituation
and dishabituation?

4.12 How do depth perception and patterns of looking
change over the first 2 years? (pp. 115–117)

Depth perception is present in at least rudimentary form by 3
months. Babies use kinetic cues initially, then binocular cues,
and finally pictorial (monocular) cues by about 5 to 7 months.
Visual attention appears to follow definite rules, even in the
first hours of life. Babies can discriminate the mother’s face
from other faces, and the mother’s voice from other voices, al-
most immediately after birth.

17. From the Multimedia Library within MyDevelopmentLab,
explore The Visual Cliff and answer the following question.

Why does a baby with depth perception stop crawling
when she gets to the visual cliff?

4.13 How do infants perceive human speech, recognize
voices, and recognize sound patterns other than
speech? (pp. 117–118)

From the beginning, babies appear to attend to and discriminate
among speech contrasts present in all possible languages. By the
age of 1 year, the infant makes fine discriminations only among
speech sounds salient in the language he is actually hearing. By 6

months, babies also attend to and discriminate among different
patterns of sounds, such as melodies or speech inflections.

18. From the Multimedia Library within MyDevelopmentLab,
explore Infants’ Perceptual and Cognitive Milestones and 
answer the following question.

What are the milestones of auditory perceptual develop-
ment across the first 12 months of life?

4.14 What is intermodal perception? (pp. 118–119)

Studies show that infants can learn something via one sense
and transfer it to another sense, a skill known as intermodal
perception.

19. What role does intermodal perception play in infant
learning?

4.15 What arguments do nativists and empiricists offer in
support of their theories of perceptual develop-
ment? (p. 119)

A central issue in the study of perceptual development contin-
ues to be the nature-nurture controversy. Many basic percep-
tual abilities, including strategies for examining objects, appear
to be built into the system at birth or to develop as the brain
develops over the early years. But specific experiences are re-
quired both to maintain the underlying system and to learn
fundamental discriminations and patterns.

20. Label these statements as consistent with the (A) nativist
or (B) empiricist view of perceptual development.

______ (1) Perceptual skills are inborn.

______ (2) Perceptual skills are learned.

______ (3) The development of perceptual skills depends
on experience.

______ (4) Newborns can make perceptual discrimi-
nations.

For answers to the questions in this chapter, turn to page
xxx. For a list of key terms, turn to page xxx.

Succeed with Do You Know All of the Terms in This Chaper?
Find out by using the Flashcards. Want more practice?
Take additional quizzes, try simulations, and watch
video to be sure you are prepared for the test!



Now that Federico has
turned two, we see that
taking care of his physical
needs requires a lot less

time. His daily patterns of
sleeping, eating, and being

alert correspond more read-
ily to those of his parents.

Through the interactive
processes of synap-
togenesis, synap-
tic pruning, and
myelinization,
two-year-old Fed-
erico’s brain does a
much better job of
regulating his physical
functions than it did
when he was

younger. 
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W
hen you first read about Hector and his 6-month-old son, Federico (page 96), you
may have noticed that Hector spent a large part of his day attending to the physical
needs of his infant son. How much has changed now that Federico has moved into
toddlerhood? 

The Whole Child in Focus
Physical, Cognitive, and Socioemotional Development in Infancy:

An Integrated Review

1. Presumably, responding to infants’ needs in the cog-
nitive and socioemotional domains would be more
difficult in situations in which a parent lacked the
economic resources to meet infants’ basic needs for
food and other necessities. How might Federico’s de-
velopment have proceeded differently if he had spent
the first two years of his life in such a context?

2. Federico’s motor and cognitive development appear
to be on-time, so there is probably no reason for him

to be formally tested with an instrument such as the
Bayley Scales of Infant Development. What kinds of
delays might have prompted a health care profes-
sional to recommend that he be tested? If he had
been tested, what would his score reveal about his fu-
ture intellectual development?

3. Suppose Federico had developed an insecure rather
than a secure attachment to his father. How might his
response to nonparental care have differed?

Thinking about Developmental Pathways

Synaptogenesis and Synaptic Pruning (p. 101)
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Parts of the Neuron (p. 69)



4 8–12 Coordination of secondary schemes

5 12–18 Tertiary circular reactions

6 18–24 Beginning of mental representation

Vocabulary Growth in the Second Year (p. 142)
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At two, Federico’s emerging fine motor skills
allow him to take some responsibility for personal
care tasks, such as feeding himself with a spoon. Ad-
vances in gross motor skills allow him to move
around far more freely than he could as a 6-month-
old. As a result, Federico has begun to develop the
sense of autonomy that Erikson saw as vital to
psychosocial development between the first and
third birthdays.

Federico’s experimentation with the paper clips reflects his growing ca-
pacity for means-end behavior, a set of skills that first emerges dur-
ing substage 4 of Piaget’s sensorimotor stage and become
increasingly sophisticated in substages 5 and 6.

At the playground, Federico can climb all the way to the top
of the monkey bars, but he still has difficult getting down.
Fortunately, Federico’s budding language skills have proven to
be indispensible when he gets into such scrapes. “Daddy
down!” he yells urgently, employing the typical 2-year-old’s
telegraphic speech pattern. 

Federico’s easy 
temperament

has helped him adapt well to daily nonparental care
now that Hector has returned to work. When he first
began attending a child-care center, Federico displayed
some degree of separation anxiety. Because of his
secure attachment to Hector, however, he quickly
got over his distress each day. He now loves the center
and even asks to go to “school” on weekends.

Erikson’s Psychosocial Stages (p. 30)

Approximate Ages Stage

Birth to 1 year Trust versus mistrust

1 to 3 Autonomy versus shame
and doubt

3 to 6 Initiative versus guilt  

6 to 12 Industry versus inferiority  

12 to 18 Identity versus role confusion

18 to 30 Intimacy versus isolation 

30 to late 
adulthood Generativity versus stagnation

Late adulthood Integrity versus despair

1 to 3 Autonomy versus shame 
and doubt

Substages of Piaget’s Sensorimotor Stage   (p. 128)

Average Age
Substage (in months) Primary Technique

1 0–1 Reflexes

2 1–4 Primary circular reactions

3 4—8 Secondary circular reactions
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Federico narrowly escaped injury after attempting to stick paper clips
into an electrical outlet, an activity aided by his improving fine motor
skills and an in-
creased capacity
for concentra-
tion influenced
by the matura-
tion of his brain’s
reticular 
formation.

Parts of the Brain (p. 100)
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Midbrain
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Cerebellum

Spinal cord

Corpus callosum

Reticular
formation
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The Whole Child in Action
Apply What You’ve Learned about Development in Infancy

Raise Your Virtual Child
The First Two Years

1. Summarize the changes that you observed in your virtual child over the first 2 years of
his or her life within the physical, cognitive, and socioemotional domains. Which of
these changes represent universals, and which reflect individual differences? 

2. To what extent did your parenting decisions contribute to these changes? 
3. Did the Virtual Child result in decision-related outcomes that you think are valid? Why

or why not?
4. Write a brief biographical sketch of your child at age 2, integrating information from

all three domains.

This activity requires that you be registered for My Virtual Child through MyDevelopmentLab
(www.mydevelopmentlab.com).

Conduct Your Research
Safe Base Behavior

A playground where toddlers and preschoolers play while their parents watch would be an
ideal place to carry out a naturalistic observation of safe base behavior. Before you observe
any children and parents, be sure to introduce yourself to the parents, explain that you are
doing an assignment for your child development class, and ask permission to observe their
children. For a set period of time—say, 15 minutes—observe an individual child and note
how many times he or she looks at, speaks to, or moves toward the parent. Repeat the pro-
cedure for several other children. Categorize the children as younger or older and compare
the number of safe base behaviors for each age group. You should find that the younger
children are, the more frequently they make contact with the parent (their safe base).
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Build Your Portfolio 
1. Suppose you had $2,000 to spend on equipment for an infant room in a child-care center, and your room already has

all of the equipment needed to meet infants’ basic care needs (e.g., cribs, diaper changing tables, etc.). Using the on-
line catalogues of several educational supply companies, identify items that the companies claim are useful for helping
infants develop fine and gross motor skills. Taking your budget into consideration, what would you buy, and why?

2. Create an 11”-by-17” poster that outlines the major physical, cognitive, and socioemotional milestones of the first 2
years of life in 2-month increments (i.e., 0–2 months, 2–4 months, etc.). Assume that you have been commissioned by
a hospital to draft the poster. The hospital intends to give the finished product to parents of newborns, and they have
specifically asked you to consider the primary concerns of new parents in the design of the poster.



Explore Possible Careers
Child Life Specialists

Helping hospitalized infants cope with separation anxiety is one of the tasks performed by child life specialists. These pro-
fessionals are employed in health-care facilities that serve children, and most have bachelor’s degrees in human develop-
ment. They help children who are undergoing outpatient medical procedures,
support the developmental needs of youngsters who are hospitalized for long pe-
riods, advise parents about strategies for managing chronic conditions such as
asthma, and counsel children whose parents are seriously ill or who have passed
away. You can learn more about child life specialists by clicking the “Career Cen-
ter” tab on MyDevelopmentLab.

Visit the Career Center in MyDevelopmentLab (www.mydevelopment.com) to learn
about other careers that rely on child development research.
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Volunteer with Children
Foster Parenting

Foster parents are volunteers who agree to open their homes, usually temporarily, to children and
teens who have been removed from their own homes because of abuse or neglect. Foster homes
provide these children with a safe and nurturing environment while social workers and other pro-

fessionals investigate their cases and help their families learn
to provide a better environment for growing children.
Clearly, foster parenting involves a large commitment of time
and energy, and it is emotionally demanding as well. But even
if you cannot serve as a foster parent, agencies usually have
other volunteer positions that you can fill. To find out about
opportunities to serve foster families and children, visit the
websites of your state and local child protective agencies.

Visit the Career Center in MyDevelopmentLab (www.mydevel-
opmentlab.com) to learn about other volunteer opportunities
that rely on child development research.
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MyDevelopmentLab is a state-of-the-art interactive online learning 
system for developmental psychology, designed to supplement a 
traditional lecture course. It provides a wealth of resources geared to
meet the diverse teaching and learning needs of today’s instructors 
and students. 

Some of the highlights of this rich resource include:

� A dynamic electronic version of the textbook in use

� Over 200 video clips and over 60 animations that illustrate key concepts

� A customized study plan that helps students focus in on key areas

� My Virtual Child, an interactive simulation that allows students 
to raise a child from birth to age 18 and monitor the effects of their
parenting decisions over time

For more information, please visit 
www.mydevelopmentlab.com.
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