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So far we have discussed perception, learning, memory, thinking, and intelligence,
but we have not considered how these processes develop over the life span. This
is what developmental psychologists study—how and why we change as we grow
older. They examine our behavior and mental processing from conception until
death. Developmental psychology is the scientific study of biological, cognitive,
social, and personality development throughout the life span. This chapter will
focus on three major types of development— biological, cognitive, and social (the
next chapter will deal with personality).

Historically, a major issue for all types of development has been the nature-
versus-nurture question (which we also confronted in our discussion of intelli-
gence). As with intelligence, most psychologists now believe that nature and nurture
interact to influence our development. Lingering controversial issues include
exactly how nature and nurture interact and which is more important to the vari-
ous aspects of our development (Harris, 1998). We will return to the nature-nurture
issue at different points in the chapter.

Developmental psychologists usually divide the life span into several stages,
beginning with the prenatal stage and ending with late adulthood. Table 7.1 pro-
vides a commonly used set of stages, each of which is characterized by different
biological, cognitive, and social changes. Most of the major theories in develop-
mental psychology that we will discuss are stage theories. Stage theories organize
developmental change by providing the approximate age ranges at which we can
expect certain types of behavior and cognitive functioning. Keep in mind, how-

ever, that the age at which individuals enter and leave stages can vary, that stage

transition is probably more gradual than abrupt, and that stage definitions may

vary across cultures.
This chapter is divided into discussions of different types

of development, but itis imponan? to remember that the vari- developmental kg The ik
ous types of development occur simultaneously and so have entific study of b"l'ollocgucal, cognitive,
an impact on each other. We begin with a discussion of the social, and personality development

first two stages of the life span—prenatal development and across the life span.

infancy —to learn how development begins and progresses

into Developmental Stages

i ¥ AN Dividing the Life Span
Approximate Age Range

Stage
Prenatal Conception to birth
Infancy Birth to 2 years
Childhood 2 to 12 years
Adolescence 12 to 18 years

Young adulthood 18 to 40 years
Middle adulthood 40 to 65 years

Late adulthood 65 years and over
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very early in our lives. Here we will be mainly concerned with physical develop.
ment, specifically sensory and motor development. Ne>.<t we ‘wﬂl focus on our
cognitive development from birth through adulthood by dlscus'ajlpg early language
development, Jean Piaget's influential stage theory of cognitive development,
Lev Vygotsky's sociocultural approach to such development, and the question of

whether intelligence declines across the life span. .
In the last section of this chapter, we will consider social development. We will

begin with a discussion of Lawrence Kohlberg's influential theory of the develop-
ment of moral reasoning, then examine early social development with a discus-
sion of the research on attachment formation, parenting styles, and theory of
mind development, and conclude with a description of Erik Erikson’s stage theory
of social-personality development across the life span. This chapter will give you
a better idea about where you are in your development, how you got there, and
where you can expect to go.

Prenatal Development and Infancy

What happens in the prenatal environment? What sensory abilities do we have
at birth? Is our brain fully developed at birth? These are the kinds of questions
that we will address in this section. We know, for instance, that the brain is not
fully developed at birth. Remember, we learned in Chapter 5, on memory, that
we do not have any explicit memories about this period of our life because the
hippocampus isn't fully developed until later. Thus, this next section should
interest all of us, because we have no memory of our own life in the prenatal stage
and infancy. Let’s get started with the beginning of all development—the union
of sperm and egg.

Prenatal Development

Human conception begins when a sperm (male reproductive cell) penetrates the
membrane of an ovum, or egg (female reproductive cell). Each of these reproduc:
tive cells contains genetic instructions. When the two combine, a complete set of
genetic instructions is formed, half from the father and half from the mother. The
fertilized egg that 1s formed from the union of the sperm and egg cells 15 called
a zygote. All other cells in the human body develop from

zygote The fertilized egg thatis

formed from the union of the sperm
and egg cells in human reproduction.

gene The basic unit of genetic
instruction.

chromosomes Molecules of DNA that
hold the genetic instructions for every

cell in the body.

o

this single cell, and each duplicate cell carries a copy of the
gcngtic instructions of the original zygote. The zygote devel-
Ops 1nto a growing cluster as the cells duplicate.

The gene is the basic unit of genetic instruction. Genes
are short segments of chromosomes, molecules of DN
(deoxyribonucleic acid) thar hold the genetic inscruction®
for every cell in our body. Except for reproductive cells
(sperm and eggs), every cell of a normal human has 23 pai*®
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of chromosomes, one of each pair coming from the mother and one from the
father. Reproductive cells receive only one me
only 23 chromosomes. This means thar whe
the zygote will have the complete

mber of each pair, giving them
N a sperm combines with an ovum,

46. It is the 23rd pair of chromosomes that
determines a person's sex. In a female, there are two X-shaped chromosomes

(XX);n a male, there is one X-shaped chromosome and one smaller Y-shaped
chromosome (XY). It is the Y chromosome that leads to the development of a
male; hence the sex of the zygote is determined by which sperm, X or Y, fertilizes
the ovum.

In some cases, the growing cluster of duplicated cells breaks apart early in
development, resulting in two clusters with identical genes. These clusters become
identical (monozygotic) twins. They are identical because they originate from
the same zygote. Fraternal (dizygotic) twins originate from the fertilization of
wo eggs at approximately the same time. Thus, fraternal twins are nonidentical
and could be of different sexes and just as different as any two children with the
same parents. You may be wondering why two children with the same parents can
be very different in appearance. The answer is the same reason that children with
different parents vary greatly in appearance—chance determines which one of the
23 pairs of chromosomes goes to a reproductive cell. This means that there are
2% (eight million or so) chromosome possibilities for each reproductive cell
n each parent. In addition, when the two reproductive cells unite to form the
zygote, they interact to further increase the uniqueness of the zygote. This is why
children from the same family can look so different.

Prenatal development (conception until birth) is divided into three stages—
the germinal stage, the embryonic stage, and the fetal stage. The germinal stage
begins with the formation of the zygote and ends after abour two weeks, when
the outer portion of the zygote’s developing cluster of cells has attached itself
w the uterine wall. This implantation leads to the formation of the placenta
and umbilical cord, which allow oxygen and nutrients from the mother to enter
and wastes to exit. The inner portion of the zygote becomes the developing
Organism, the embryo. During the embryonic stage (from two weeks to about
™o months), the major structures and organs of the body begin to develop,
and the embryo starts to resemble a human being. During the fetal stage (from
iout two months following conception to birth), the

d“’°|°Ping organism is called a fetus, and through very i:'"“c-'! (mot:ozygo':ic)twins ol
; £ B that originate from the same zygote.

"3pid growth, the body structures and organs complete = — s

their denlo fraternal (dizygotic) twins Twins that
5 pment. . ) et originate from the fertilization of two

4 oth genetic and environmental factors impact prenata eggs at approximately the same time

“““clopment. The nature-nurture issue is relevant, even (two zygotes).

i : o Sl

) Prenatal development. This development 1s n.m.ml) a teratogens Environmental agents

Unction of the zygote’s genetic code (nature), but it is also such as drugs and viruses, diseases,
ected by g . : g : rure). Teratogens and physical conditions that impair

i Y the mother’s environment (nu ey 5 el prenatal development and lead to birth
“MVironmental agents (such as drugs or viruses), diseases Kdefects and sometimes death,

8 ; s X
Uch as German measles), and physical conditions (such as

e e —
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fetal alcohol syndrome (FAS) A
syndrome affecting infants whose

malnutrition) that impair prenatal development and lead ¢,
birth defects or even death. Expectant mothers who drink

mothers consumed large amounts of alcohol, smoke, or take drugs put their developing fetuses
alcohol during pregnancy, resulting at great risk. Fetal alcohol syndrome (FAS) occurs wiy,

in a range of severe effects including
intellectual disability and facial

abnormalities.

sucking reflex An innate human

mothers consume alcohol during pregnancy, resulting in 5
range of severe effects including intellectual disability ang
facial abnormalities in the child. As alcohol consumption

reflex that leads infants to suck any- increases, the risk of FAS increases. And since there is no
thing that touches their lips. ) known safe limit of alcohol consumption, the best strategy

A%

is to avoid alcohol and other teratogens entirely dunng
pregnancy. The effects of teratogens also vary depending on when during preg-
nancy the fetus is exposed. Early in pregnancy a teratogen may affect the forma-
tion of the eyes, whereas later it may be the brain that is affected. There are other
maternal factors that affect prenatal development. Age is one such factor. The
probability of health risks to the fetus increases for mothers who are very young,
15 or younger, or older, over 35 (Andersen, Wohlfahrt, Christens, Olsen, & Melbe,
2000; Phipps, Blume, & DeMonner, 2002).

Other risks to newborns include prematurity and low birth weight. Those
that are born prematurely, before the 37th week, have a number of prob-
lems, which increase with the degree of prematurity. Major health problems
of premature infants include immarurity of the lungs and the digestive and
immune systems. Premature infants also have low birth weight, although some
full-term infants can as well. Low birth weight increases the chances of neuro-
logical handicaps and death (Holsti, Grunau, & Whitfield, 2002). Many of the
teratogens discussed above increase the likelthood of prematurnty, although
about 50% of the cases there is no identifiable cause. So remember, a healthy
woman providing a healthy prenatal environment enhances the probability of
a healthy child.

How We Develop During Infancy

Motor development and sensory-perceptual development are the two major areas
of development during infancy. We will start with an overview of our abilities at
birth. Then we will discuss how these processes develop during infancy.

Motor development. The newborn comes equipped with several motor reflexes.
which are unlearned responses. Some of these reflexes, such as the breathing
reflex that provides us with oxygen, have obvious survival value and are perma
nent, but others aren’t as necessary and disappear within che first

” ‘ year of life. Two examples of reflexes that disappear are the Babinsk!
reflex, in which infants fan their toes upward when their feet are
touched, and the grasping reflex, in which infants grasp an object
that touches their palms. Two other motor reflexes, the sucking

- reflex and the rooting reflex, are concerned with getting nounsh’
ment and so are obviously related to survival. The sucking :

X
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ldsnings (o sudk anvihing that ouches their lips and |
the m‘ﬁ"—d'ﬁﬁkx leads infants to turn their mouths toward g::',g;:?:;n‘:: ll(:"l':fl: 3,‘:,',':’,,,"0'::,',”
anything that touches their cheeks and search for something | toward anything that touches their
'suc X on. cheeks and search for something to
=Tathis first year or so of life, infants learn to sit, stand, and HiEkoe.
walk. This is an orderly sequence; each new motor behavior | Mabituation A decrease in the physi-
. - ological responding to a stimulus once
builds upon previous ones. Infants learn to prop up and sup- it becomes familiar.
port their body, then to sit without support, then to crawl, "
then to stand while holding onto an object, then to stand without support, and
finally to walk without support at somewhere around 12 months of age. It was
once thought that motor development was primarily a maturational process that
unfolded according to a genetic program. However, as with most achievements,
the process 1s more complex. Learning how to walk, for instance, involves the
neeraction of multiple factors, such as increases in strength, body proportions,
and balance (Thelen, 1995). During this first year, infants are also developing
their perceprual abilities and learning to coordinate their body movements with
perceptual input. In fact, the process infants go through when they learn how to
move around by themselves leads to changes in depth perception (our ability to
perceive the distance of objects from us). Infants who have experienced crawling
develop a fear of heighrs and falling, whereas infants of the same age who are not
vet crawling do not show this fear (Campos, Anderson, Barbu-Roth, Hubbard,
Hertenstein, & Witherington, 2000).

Sensory-perceptual development. Psychologists have developed a number of
interesting experimental techniques to study sensory-perceptual abilities in non-
verbal infants, The preferential-looking technique, a procedure used to study
Vision, is surprisingly simple (Fantz, 1961, 1963). Two visual stimuli are displayed
side by side, and the researcher records how long the infants look at each stimu-
lus. If the infants look at one side longer, it is inferred that they can tell the dif-
ference between the two stimuli and have a preference. Another technique
nvolyes habituation, a decrease in the physiological responding ro a stimulus
once it becomes familiar, Infants will stare at a novel, unfamiliar stimulus, but
mmnd the infants look at it less and less. They get bored wich
" Ifinfants look longer at a new stimulus than an old one, then it is inferred thac
they must be able to perceive the difference between the two stimuli. Researchers
™3y use measures other than viewing time. For example, infants intensify their
““‘“"g of a pacifier in their mouth when confronted with a novel, unfamihar
imulus, When they habituate to the stimulus, the suckmg recurns to nm.-maj‘
Slmxlarly, a developmcnml researcher may use changes in biological mechanisms,
eh as heare rate, to indicate infants’ perceptual behavior. -

rough these ingenious techniques we have learned that our five senses are
Unctiong] a¢ birth (though not fully developed). Vision, our donnnaq( sense,
 the Jeaq, developed at birth. Newborns cannot see very clearly. Their visual
(‘c"")' (resolution of visual detail) is estimated to be about 20/400 to 20/800
Kellmap & Banks, 1998). This means that the visual detail that a person with
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Mark RichardaPhoto Edit

The visual cliff. This photo shows an infant on the centerboard

of the visual cliff apparatus and his mother trying to coax him to 3
y 4 C > .

crawl toward her over the apparent steep drop-off. Research has & Walk, 1960). Demonstrations of

shown that almost all infants, ages 6 to 14 months, will not do so. this have used an apparatus called

normal 20/20 vision can see at 4(
to 800 feer 1s what the infant sees 3
20 feet. This lack of resolution is dye
to inadequate connections between
the infant’s eyes and the brain, by,

these connections develop quickly
Hence, acuity develops quickly and
reaches 20/20 within the first vear of
life. Colorvision develops even sooner,
by two to three months, when 1t
becomes comparable to that of
adules (Kellman & Arterberry, 1998)
We also know that depth percep-
tion develops rather quickly (Gibson

the visual cliff, a rable with a glass
top that gives the illusion of a very steep (cliff-like) drop-off at one end and a
very shallow drop-off at the other end. There is a centerboard berween the two
ends. In experiments using the visual cliff apparatus, an infant is positioned on
the centerboard, and the infant’s mother is at one of the two ends, coaxing the
infant to crawl to her. The infant demonstrates depth perceprion by refusing o
crawl toward what he perceives as a steep drop-off but crawling over the appar-
ent shallow drop-off. Gibson and Walk tested infants, ages 6 to 14 months. All
of the infants crawled toward the mother over the apparent shallow drop-off
but almost none would crawl onto the apparent steep drop-off. These findings
suggest that depth perception develops early in infancy and may be parnall
innate. However, more recent research indicates that lc‘arnmg (lﬁ the form of
locomotor experience) definitely plays a role in in the dcvcln}onu-nt of infants
depth perception (Adolph, Kretch, & LoBue, 2014). When placed on the deep side
of the visual cliff, crawling infants show accelerated heart rate (a fear response),
but prelocomotor (not yet crawling) infants do not (Campos, Bertenthal, &
chmomn, 1992). In addition, infants need a few weeks of locomotor experience
efr ey vnd e o o el (e, Capon &

: $ ¢ mobile, their locomotor experience leads them
to fear heights.

\\lc..l‘lé(t lfl‘\l)\\' that infants have a visual preference for faces, especially cheir
complexity may be due to th.:- fact [l]a[‘gu-l b). Infants’ preference for y.fu‘h \‘1:\‘.;
development of the visual pathways a'm; \~.sl1mu|.mnn 1s necessary for prof

: ! cortex ¢
Black, & Wallace, 1987). In addition to the
research indicate

luring infancy ((in-cnml:ll"'
s that the ability to pr |r “S“_‘ll preference for faces, “‘vcfft
o : Y to process configural information in uprg™
faces (i.e., the structural rclanunshnps between the individual features on the face)




may already be present at birth (Leo & Simion, 2009) The
and Simion demonstrated this 1s interesting b

manner in which Leo
ecause 1t involves whar 1s called

Thatcherization, an illusion created by Perer lhompson (1980) involving images

of former Prime Minister Margaret Thatcher Thatcherization is created by rotat-

ing the eyes and mouth 180° within the image of a face, causing the face to appear
grotesque. See Figure 7.1. The top row looks like two upside-down Thatchers, but
the bottom row looks like a Thatcher on the left and a horrible mutant on the
nght (her face has been Thatcherized). Although the Thatcher on the right in the
top row looks ok, it isn't. It’s the image on the bottom right flipped verucally.
Turn the page upside down and the mutant Thaccher will reappear.

Adults readily detect changes in face patterns broughtabout by Thatcherization
when the faces are viewed upright but not when they are viewed upside down
(Thompson, 1980). This inability to quickly discriminate a Thatcherized face
from an unaltered face when viewed upside down is thoughrt to be caused by
the disruption of configural processing, so that the structural changes from
Thatchenzation are no longer apparent (Bartlett & Searcy, 1993). Leo and Simion
wanted to know if newborns would respond like adults to such faces. Using the

Margaret Thatcher are

bottom row looks like a

that the Thatcher at the

upside down

upper right is the mutant
Thatcher because the eyes
and mouth are right side up
although the overall face is

Figure 7.1 | The Margaret
Thatcher lllusion | The top
and bottom row of images
of former Prime Minister

identical to each other but
flipped vertically. The top
row looks like two upside-
down Thatchers, but the

Thatcher on the left and gro-
tesque mutant Thatcher on
the right. You do not notice
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newborns’ ability to discriminate a normal face

and a Thatcherized face when presented upright and also upside d‘“_"“- Newborns
could do so when the faces were upright (as in the bottom row of Figure 7.1) bur
not when the faces were upside down (as in the top row), the same inversion effect
observed in adults. Hence, Leo and Simion concluded that newborns were sens;-
tive to configural information in faces. B .

Hearing in the newborn is even more fully developed than vision. In fact, new-

borns can distinguish their mother’s voice from those of others (DeCasper & Fifer,
1980). Research indicates this ability and several auditory preferences develop in
the womb before birth (Dirix, Nijhuis, Jongsma, & Hornstra, 2009). Let’s briefly
consider one of the most famous studies indicating the effects of prenatal learning
on auditory preferences after birth (DeCasper & Spence, 1986). During the final
16 weeks of pregnancy, mothers read Dr. Seuss’s The Car in the Hat aloud twice a
day. Following birth, the researchers had the babies suck on an aruficial nipple thar,
depending upon the infant’s sucking pattern, would activate a tape of their mother
reading the Dr. Seuss story or another story that the mother had never read aloud
Most of the infants sucked to hear The Cat in the Hat. The infants preferred the
familiar scory that their mothers had read to them while they were still in the womb.
Then, Spence and Freeman (1996) carried out a similar experiment but used a low-
pass filter to muffle recorded female voices so that they sounded as they would in
the womb. Again, indicating the effects of prenatal learning, the infants preferred
their mothers’ filtered voices over those of other women. Infants also prefer the
sound of the human voice and speech sounds versus other types of sounds (Shulez
& Vouloumanos, 2010). By 6 months of age, although auditory perceprual perfor
mance remains immature, the infant’s processing of the intensity, frequency, and
temporal nature of auditory stimuli is nearly adultlike (Werner, 2007). Auditory
perceptual processing continues to improve into childhood and adolescence.

One of the most remarkable hearing abilities that infants possess involves
speech perception. Phonemes are the smallest distinctive speech sounds n 2 lan-
guage. They allow G5To distnguish between different words, For cxamgl_c. the dif-
e e N s
birhens thanenigand dgu' n ablcmuiit able to detccf these ‘subtlc dxttcrentc‘s
do not use all the same Plz;nemes atod 050 i after birch. Different languag®
particular language have difficul dc:‘ : K% i ace: nocmare apcen Ur.:‘
Japanese adults, for example h:w:-ytrou;;nng }:he sPc“h. sounds of that l.zngga.xf
in contrast, can detect all P'honemes wl: wl:t e e [mijm-:
them. By 12 months of age A *Eher-or mat they hiave been expose f&

R : age, however, they no lon ilv detect speech
sounds not in their native lan . i e Mo
guage (Kuhl, 2004). Interestingly though. 2 bret

amount of exposure gi : 3
P e given through live socal interaction is sufficient to maintin

the ability to detect nonnative phonemes (Kuhl, Tsao, & Liu, 2003). It seems &

phonemes The smallest disunctive th%ﬂ infants come into the world prepared to learn what
speech sounds in a language. everfanguage they happen to find themselves exposed to, and
experience fine-tunes this ability.

habituation paradigm, they tested
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The senses of smell, taste, and touch are
example, infants can differentiate the sme
other people. Researchers discove

also fairly well developed at birth. For
Il of their mother from the smells of

red this by placing a nursing pad worn by the
mother on one side of an infant and a Pad worn by another woman on the other

side, then measured how long the baby was turned toward each side. The infants
spent more time turned toward their mother’s pad (MacFarlane, 1975).

Some recent studies have indicated thar infants’ understanding of the physi-
cal world and their cognin've abilities may be much better than was prevlously
thought. Researchers have demonstrated thar very young infants may have
an mnate conceprual understanding of object movement—for instance, that
objects cannot simply go through solid surfaces (Baillargeon, 1993, 2002). Other
researchers have suggested that infanes can perform simple mathe
uons such as addition and subtraction (Wynn, 1992). Needless to say, such claims
are not without controversy—trying to understand the mind of a nonverbal infant
Is not an easy task (see Cohen & Marks, 2002).

Development of an infant’s cognitive and perceptual abilities depe
brain development. The brain conrains about 100
the infant’s brain is rather immature, and connections between neurons (neural
networks) need to be formed. During the first few months of life, there is a large
growth spurt for these connections between neurons, especially those in the cortex
that control perception and cognition. Thousands of new connections are estab-
lished for these neurons. The connections between the retina and the brain are a
good example. Without visual experiences, these visual pathways do not develop,
and vision will be permanently lost (Kalat, 2007). This 1s why a baby born with
cataracts thar prevent vision needs to have them removed as carly as possible, so
that normal vision will develop. During infancy, the networks of neurons thar are
used become stronger, and those that are not used disappear (Thompson, 2000).

matical opera-

nds upon
billion neurons art birth, but

Section Summary

Our prenatal development starts with conception, the fertilization of an egg by a
Sperm to form a zygote, and proceeds through the germinal stage (first two weeks),
the embryonic stage (two weeks to two months), and the fetal stage (two months
10 birth). Prenatal development is guided by the zygote's genetic code (nature),
but teratogens (environmental agents such as drugs or viruses, diseases, and mal-
Nutrition) can impact the prenatal environment (nurture) and rgsult in birth defects
and even death. Other factors that affect prenatal development mcpude fetal alcqhol
Syndrome and the age of the mother. Prematurity and low birth weight are also nsﬁs
10 newborns. The newborn comes equipped with several motor reflexes, some criti-
€al for survival, such as the rooting and sucking reflexes th:at lead to qognshment.
and some not so critical, such as the grasping reflex, wh.ich disappear wnhap the first
Year of life. Within this first year, the infant learns to sit, stanq, and walk in a very
:)rdetly sequence; each new motor behavior bhuilds up:)nalpif:;:us ones. They also
earn 1 i i movements with perceptu Y e T
AL r?oiz:r?‘ga:zl:::";;‘::;e d, our five senses are functional at bnrth: yglth vision
Ing the least developed. To study early sensory-perceptual capabilities in the
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ped special techniques that allow them t,

determine what an infant can discriminate. Such research has shown, for example,
that infants have the remarkable ability to discriminate phonemes, the smallest dis.
tinctive speech units in a language. Sensory-perceptual development depends upon
brain development in the form of a large growth spurt of neural networks, such
as between the retina and the brain. If these visual pathways do not develop in
infancy, vision will be permanently lost. The neural networks that are used grow

stronger, and those that are not used are eliminated.

nonverbal infant, researchers develo

ConceptCheck | 1

Explain how the effects of teratogens are due to n
Explain how habituation is used to study infant sensory-perceptual skills.

urture and not nature.

How We Think Throughout Our Lives

In this section, we will examine how our cognitive abilites, such as thinking and
language, develop. Because we are verbal animals and our language ability differ-
entiates us from all other animals, we will look first at how this ability begins 165
development, which will lead us back to the nature-nurture issue. Next we will
outline one of the most important theoretical contributions to psychology, Swiss
psychologist Jean Piaget’s theory of cognitive development. Accoédmg to Praget.
starting ac birth all of us go through the same four stages of cognitive develop-
ment, each of which is qualitatvely different. Next we will discuss Russian psychor
ogist Lev Vygotsky’s sociocultural approach to cognitive development. Vygotsky's
approach has recently become very popular because it emphasizes the nn};or(.lm't'
of social and cultural contexts in development. Last, we will consider the question
of whether intelligence declines throughout the adult portion of the life spar

How We Learn Language

Our ability to use language makes us unique. No other animal seems to be able ©@
acquire and develop language ability as humans do. Although \ wcc.hlcss at birth
our capacity for language begins to develop soon after. (’hlldr:.n ml diﬂl-r..-ﬁr cultures
learn to speak very different languages, buc they all 5,_.;.,.“ to go through the same
sequence of stages. We will describe these stagc; of language ic ulg'[li\n and thet
consider the nature-nurture issue in explaining how la:gu:gc acqqu;smon occurs

Let’s begin with the newborn int::mt and see how lar

baby talk (parentese) The different guage develops. Infants are speechless, bur one W

format of speech that adults use communicate 1s i .
3 < - rontly
when talking with babies that involves ¢ 1s through crying. Infants cry diftere? ..
the use of shorter sentences with a move
higher, more melodious pitch.

ched

for ex .

" .\amplu..lo indicate hunger versus pain. Crying
en : : ) i,

o tt._ and facial expressions allow infants to commun!
ate fairly well. Infants also prefer baby talk (P‘“cmtsc)’
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the different formaf of speech thar adules use when rtalking with babies that
involves the use of shorter sentences with a higher, more melodious pitch
than normal speech. Actually, these exaggerated speech melodies parents use
when speaking to their babies help the infanes grasp the speaker's intentions.
Fernald (1993) exposed S5-month-old infants from English-speaking families
to approval and prohibition phrases spoken in German, Italian, ‘and both
nonsense and regular English parentese. Even though all of this speech was
gibberish to the babies, they responded with the appropriate emotion, crying
when they heard prohibitions and smiling when they heard approvals. Thus,
the melodious nature and nor the content of parentese conveys the message to
an infant.

By two months or so, infants are making more meaningful noises such as
cooing (repeating vowel sounds such as “00” and “ah”) and laughing. Infants use
cooing as their response in vocal interactions with their parents. At about six or
seven months, babbling, the rhythmic repetition of various syllables, including
both consonants and vowels; Begins. The syllables that are ba are not limited
to the sounds that the infant hears or those from their parents’ language. However,
this early babbling begins to include more and more sounds from the infant’s native
language over the next six months. The infant can now also understand some words
such as “mommy” and “daddy.” For example, the question “Where is mommy?” will
lead the infant to look at her mother.

At about 1 year of age, infants begin to speak a few words. Their first words
usually refer to their caregivers and objects in their daily environment. Sometimes,
infants use a holophrase, a word that expresses a complete idea. A good example
is a child going to the door and saying ' Dbye-bye." Vocabulary grows slowly unal
abour 18 months, and then there is a vdtabulary spurt, maybe of 100 words or
more per month. This is also the period during which overextension and under-

extension occur. Overextension is the application of a newly learned word to
objects that are notincluded 1n the meaning of the word Underextension is the
Mmmnemlly to objects that are included within
r"Q"“'c-fl_n'l-r-lagkof the new word. A couplc of examples will make these concepts

Clearer. A good example of overextension is children’s ten-

den ' " " overextending the word and babbling The rhythmic repetition of
v call any male “dada, 8 vanous syllables including both conso-

- v o1 » p 4 'S
Yeftreg e Tather's ego. Underextension frcquu:tl) occur s A vowals
when children do not extend the categories Of dog  an

Q1o dogs and cats beyond the family's pet dog or cat. IT'he

s PR T » expands, the .
applied too narrowly. As voca ulary exp adhos overextension The application of a
incidences of overextension and underextension decrease. newly learned word to objects that

Thas expansion of vocabulary reflects the influence of cog- are not included in the meaning of the

holophrase A word used by an infant
to express a complete idea

A s o word
htve development; as children acquire new conceprs, they - D
leam dié aaas e go swith chéib. underextension The failure to apply
a new word more generally to objects

R AT y a vocabu-
One of the challenges children face in acquiring a voc : that are included within the meaning of
. e »CaAUSEe e
lary i determining the meaning of W ords, because t kthe word
. o S.
context in which children hear language 1s often ambiguou
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For instance, if a mother points out a by
flying overhead and exclaims “look at the
bird.” the child has to consider many pos.

by Doug Savage

the
M&::MT
LANGUAGE
Z

sibilities as the potential meaning of the
word bird. For example, bird could refe;
to any object above them or any object 1n
the sky. Research has shown, however, tha
children use many different types of cues
to identify the speaker’s intended mean-

BABABABABA
8ABAGAGA

4

ing of bird. Some researchers have argued

PREUNGUISTIC

that children are particularly good ar using

\

social cues, such as the speaker’s eye gaz
pointing, and emotional reactions to deter-
mine what the adult means when using a
novel word (Baldwin & Moses, 2001; Brooks
& Melezoff, 2008; Golinkoff & Hirsh-Pasek.

erg

2006). For instance, Tomasello, Strosberg

®acog & vov

SEMANTICS

and Akhrar (1996) showed that children

GRAMMAR

telegraphic spee
sentences with m

verbs

ch Using two-word

could use a speaker’s emotional reaction
to derermine which novel object a speaker

xperimenter told 18-month-old infants that she was

is labeling. In their task, an e
a novel object but

going to find a “roma” (a novel object). She then picked up
then rejected it and acted disappointed. She then picked up a second novel object
and acted excited. She didn’t name eicher of the two objects. The child was then
shown both novel objects and asked to give the experimenter the “roma.” If the
child was able to use the emotional reaction of the experimenter to determine

ct was the toma, she should select the object that the experimenter
1 though It

" Was

which obje
excited about; and most 18-month-old children were able to do so eves

was not the first object seen.

The next step in language development is the combining of w
tences. This begins during the vocabulary spurt between 18 anc
Children engage in what is called telegraphic speech, using two-wore
with mainly nouns and verbs. It is called telegraphic spccch‘bccausc the spec

ords 1nto sen
{ 24 months
{ sentedes

wchis

like that in a telegram, concise and direct. Some examples are “Dada gone and

“Throw ball.” These two-word statements begin to be expanded, and beoween ¢

ages of 2 and 5, children acquire the grammar of their native language. ¢ hildref

learn these rules implicitly and in a very predictable order across Jil culcures. HoW
they do so returns us to the nature-nurture issue.

Children acquire language early and easily, without direct instructiom “‘"‘,i

ry i

this acquisition process seems to be the same across cultures that have ¥¢
ferent languages. This is why there is much support for the
argument that language development 1s a gcncncd“\ pr

grammed ability (Chomsky, 1965; Pinker, 1994). ¢

however, cannot develop normal speech without exposure ™

o

inly nouns and AT -
-y nlld-“‘
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human speech, and it is clear that caregivers can facilitate and enhance language
development, indicating that experience definitely plays a role in language acqui-
sinon. As 1s usually the case with the nature-nurture 1ssue, there is some evidence
for both sides; nature and nurture provide interactive influences (Elman, Bates,
Johnson, Karmiloff-Smith, Paisi, & Plunkett, 1996).

One of the best illustrations of children’s special skill in learning a language is
the existence of a critical period for acquiring it. A critical period is a tme period
when learning certain skills is most easily accomplished and is thought to reflect
the influence of biology (brain maturation) on development. If children do not
acquire a language by a certain age, usually thought to be around the time of
puberty or perhaps earlier, then they will not learn it as well as younger children.
For example, children who are isolated from human contact prior to puberty have
difficulty learning a language, even after years of later exposure. The best known
example of this is a girl known as “Genie” (Fromkin, Krasjen, Curtiss, Rigler, &
Rigler, 1974). Genie was kept tied to a porty chair for most of the first 13 years of
her life. During this time, Genie heard very little language and had minimal social
interactions. After she was rescued, both researchers and therapists worked hard
w rehabilicate her, Although she did make some linguistic progress and was able
© learn several hundred words, her grammaucal development never reached typi-
@l developmental levels, even after several years of trying. A similar critical period
exsts for children acquiring American Sign Language (ASL). Most deaf children
thcan'ng parents are not as adept at ASL as deaf children of deaf parents because
they are typically taught ASL later, since their parents are not signers t!acmsclvcs
(Newpore, 1991 Senghas & Coppola, 2001). A critical period also exists for second

8uage learning, As you may know from your own struggles to learn a second

Buage, children have a much easier ime than adults (Birdsong & Molis, 2001;
Johnson & Newport, 1989). o _

L‘"SUage development occurs during the first fg\v years of life wheq the brain
cognitive abilities, such as thinking and reasoning, are also developing. When
children, start talking, it is easy to start thinking of them as miniaturg adults, bur

'S would be 3 big mistake. Their cognitive abilicies are not at all l{kc tl‘mose of
M adule, To see how these cognitive abilities develop, we'll consider p‘;S“ S stage
. P:ny of cognitive development, which tells us how a speechless newborn devel-

"1to a cognitively complex adult.

"aget's Theory of Cognitive Development
Piaget was a rwentieth-century Swiss psychologist whose research on chil-
ten's fhinking led to a landmark theory of cognitive devclopmcn;. He was namgd
Tn' of the twentieth century’s 20 most influential thinkers b\ Time magazine in
%, Piaget starced his career in France working with Theophile Simon (of Binet-
H o ntelligence scale fame) standardizing ingelligence tests (Hunt, l993.)'
Ver, he soon returned to Switzerland and began his rcgarch on how chil-
think, Piaget did not conduct formal experiments. e

o
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interviews he instead posed problems for children
to solve (he used his own three children in his early
research), observed their actions carefully, and qug.
tioned them about their solutions. He was particu-
larly interested in children’s errors, which he thought
pro'vidcd insight into the child’s thinking, especially
into how it differed from adult thinking. He found
that children of roughly the same age often gave the
same wrong answers. From such data, he developed
a theory of cognitive development that revolution-
ized our understanding of children’s thinking and its
development (Piaget, 1926/1929, 1936/1952, 1983)
Piaget’s cognitive theory incorporated two of his
interests, biology and philosophy. He assumed that
cognitive development stems from a child’s adapta-
tion to the environment, and that children attempt
to promote their survival by trying to learn about
their environment. This means that a child 15 an
active seeker of knowledge and gains an understand-
ing of the world by operating in it. The child orga-
nizes this knowledge into what Piaget called schemes

Jean Piaget interacting with a child attempting (now called schemas), which are frameworks for our

to solve a problem in one of Piaget's loosely knowledge abourt people, objects, events, and actions
structured studies.

Remember, we discussed these in Chapter 5. Schemas
are the basic units of our knowledge that allow us ©
organize and interpret information about our world. In our long-term memories,
we have schemas for concepts (such as books or dogs), events (such as going 102
restaurant or to the denust’s office), and actions (such as riding a bicycle).
According to Piaget, cognitive adapration involves two processes, assimilation
and accommodation, both of which impact the development of schemas and
thus learning. lﬁimilation is the interpretation of new experjencesn rerms of
our existing schemas; accommodation is the modification of currentschomss
to allow for new experiences. Our earTier example of overextension—when infants
call all men “dada”-would represent a child’s attempt to assimilate. Children
learn, however, that they need to accommodare and change thc{r schemas. A chil¢
has.only one facher, but there are many men in the world. It is through accom™®
dation that the number and complexity of a child’s schemas increasg and learming
occurs. In accommodation, either new schemas are credt

assimilation Piaget’s term for the for information that doesn’ . PR
interpretation of new experences n t fit into one’s present 5¢

terms of present schemas

on Piaget’s term for the Places. als .
f present schemas to fit get also proposed that major changes in children?

thi . it
with new experiences. ) nking occur in stages. Each stage permits only ¢

or existi > : or-
existing schemas are modified to include the new '
mation (such as for father and men).

famn S . . torp
[ — klndb Of thlnklng and anOI\'eS qualita[i\vcl)' dlﬂ‘nn[
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TR E N Piaget's Stage of Cognitive Development

Stage (age range) Stage Description

Sensorimotor Children use senses and motor abilities to learn about

(birth to 2 years) the world and develop object permanence.

Preoperational Children use symbolic thinking to understand the world

(2 to 6 years) but remain egocentric and lack the mental operations
that allow logical thinking.

Concrete operational Children gain cognitive operations for logical thinking

(6 to 12 years) about concrete events, understand conservation, and

perform mathematical operations, but they cannot
reason abstractly.

Formal operational Further development of cognitive operations enables
(12 years through adolescents to engage in abstract thinking and
adulthood) hyvpothetical-deductive reasoning.

cognitive functioning. Piaget further assumed that all children go through the
same stages in the same order. He proposed four stages, oqtlmcd in Table 7.2. As
you learn about each stage, realize that you will be changing your own schemas
to accommodate all this new information about Piaget’s theory. Then, after you
have finished reading about the stages, look back at Table 7.2. v\.'ou should easily
be able to assimilate the stage descriptions into your modified schemas for
Piaget’s theory.

. 1 %7
The sensorimotor stage. In the sensorimotor Stage, from b:_rth to about age 2,
infancs learn a world through their sensory and motor interactions with it.

Bfginm'ng with the simple reflexes that we Iscussed earler, {xlt;llnts wl;uf“ e
" 1 - - ¥ Y
the world by looking, listening, sucking, grasping, and manipu .mn!i. nfan bb't.s
than 8 to 12 months old lack object permanence, the knowledge t 1ac an 5) ject
exists independent of perceptual contact with it. For example, )'loung mtamts Oi,lwt
! if they rer see 1t ec

understand that a toy continues to exist even il they can no longer sec j

/ 3 . of life. Very young infants will not search
Permanence develops over the first 2 years of life. Very') . ook
fora toy that vanishes; but at about 4 to 8 months, they will sometimes se

; to

It, especially if it is only partally hidden. At :; - P
12 months, they will search for a toy even if it 1s comp z.tt ,\‘ in Piaget's theory of cognitive devel-
hidden, indi ting that they realize that the toy sull exIsts opment,from birth 10 about age 2,

o caung ¥ -ontinue to develop their during which infants learn about the
&ven if they cannot see 1t. Children conun |L. B sty s gt sk doptis puss i
undcrstandmg of object permanence andwmyt ‘l L interactions with it and develop object
Plete understanding by 2 years of age. 5"‘“1“)1‘ > fodng: | PR
*ePresentation of objects and events S@arts o d"‘l: op ouse | Shiestpermenence The knowledge

. Infants begin

the latter part of the sensorimotor stage. Intants beg that an object exists independent of
Words as symbols to represent

known objects at around kperceplualcomactwuth it
8months. By 18 to 24 months, 1n

fants use telegraphic
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THE FAMILY CIRCUS

By Bil Keane

Family Circus © 1984 Bil Keane, Inc. King Features Syndicate

The child in this cartoon is demon-
strating egocentric behavior, so he
would be in Piaget's preoperational
stage of cognitive development.
Given his egocentrism, he thinks
that everybody sees what he sees
regardless of where they are.

have

speech, which represents continuing development of symbolic

representation.

The preoperational stage. In the preoperational stage,
from age 2 to age 6, children’s thinking becomes more sym-
bolic and anguagc-bascd. but remains egocentric and lacks
Mr—ental operations  that allow logical thinking
Preoperational children can pretend, imagine, and engage in
make-believe play. They have the ability to use one thing to
represent another. Preoperational children might pretend
thart a broom is a horse to ride, or that their finger 1s a tooth-
brush. They no longer need to be interacting with an object
to think about it. For example, they now can point to a pic-
ture of a dog and say “doggie” or crawl around and pretend
to be a dog by barking like a dog. Word learning also contin:
ues at a rapid pace, and children have learned thousands of
words by the end of the preoperational stage. Children also
learn to produce narratives, descriptions of past events that

the structure of a story. However, preoperational children’s thinking still

has major limitations. Let’s first consider what it means that cheir thinking 15

cgoccnmc.

Egocentrism is the inability

to distinguish one’s own perceprions, thoughts
R ORI

and feelings from those of others. This means that a prcopcmuotul_ul_" ild

cannot perceive the world from anocher person’s perspective. For example
preoprrational children don t realize what they are doing when they block the
view of the television. They assume that another’s view 1s the same as their
view. Egocentric behavior does not stem from selfishness or a lack of consider-
ation. Preoperational children just have not developed the cognitive ability 0
see another person’s view. It is important for parents to realize this cogmuve

preoperational stage The second
stage in Piaget’s theory of cognitive
development, from age 2 to 6, during
which the child’s thinking becomes
more symbolic and language-based,
but remains egocentnc and lacks the
mental operations that allow logical

thinking

egocentrism The inability to
distinguish one’s own perceptions,
thoughts, and feelings from those
of others

conservation The knowledge that

the quantitative properties of objects
(such as mass and number) remain the

same despite changes in appearance.

llmxtauon in their preoperational children. If not, they m&
misinterpret their children’s behavior in a negative Wab
leading to unjust punishment of the child.

Next, to understand what Piaget meant by che lack of
mcntgl operations that allow a child to think iomcallv. ler’s
consider conservation. Some grasp of conscn':;tmn marks
the end of the preoperational stage and the beginning of
the concrete operational stage. Conservation is the Kno®™
edge that the quanutative properties of an object
asmass and number) remain the same despite cha

10
- Sumply put, the quantratve properties of an
are many ngi':;?]ge Wi.th a change in appearance HWTC
: conservation tests, but a well-kno""
one 1s the liquid/beakers problem (scc‘Fl sure 7.2). In chis
test, the child is first shown two ider;tlcal i,hort. i‘at beakers
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Tests of Various Types of Conservation

P

Type of Initial Transformation Question Preoperational
Conservation Presentation Child’s Answer
Continuous  Two identical beakers Pour one beaker Which beaker The taller one.
Quantity with equal amounts  into a taller, narrower contains more

of liquid. beaker. liquid?

Y o)

3

Number Two identical rows Increase the space
of checkers. between the
checkers in one row.

Which row has more  The longer one.
checkers?

Mass Two equivalent lumps Squeeze one lump Which shape has The long one.
of clay. into a long, thin more clay?
shape.
Length Two sticks of identical Move one stick. Which stick is longer? The one that is
length. farther to the right.
GhRZLOF S -— - ] H

GRS

=9 ’

Figure 7.2 | Tests of Conservation | These are examples of tests for conservation of continuous quantity,
number, mass, and length. The typical preoperational child’s responses are given in the last column,

with equal amounts of liquid in each. With the child
Watching, the liquid in one of the beakers is poured
‘nto a taller, cthinner beaker. Then the child is asked
fthe two beakers have the same amount of liquid or if
one has more liquid than the other. If the child under-
*tands conservation, then he can explain why the two
dlﬂ"ereml)- shaped beakers have an equal amount of
iquid in them. No liquid was taken away or added.
Owever, a preoperational child will say that_thc two
beakers have different amounts and most often that
“¢ taller, thinner beaker has more liquid. Like ego-
‘entric thinking, the failure to understand conserva-
“on illustrates one of Piaget’s main points—a child
* not like a miniature adult with less mformanop.
A chilgs way of thinking is very different, and ho.\\j it
S differene depends upon the child’s stage of cognitive
“velopment,

.~

Denais The Menace ©1992 North Amaencan Syniecate

“Cut it up into a LOT of slices, Mom. I'm
really hungry!”
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A major reason why a preoperational child does not understand conservation

is that the child lacks an understanding of reversibility —the knowledge i,

t
, reversing a transformation bri n e ghe
! ‘ Tanstormation. As adults, you and I realize that you could easily pour the liqud

imthe Taller Beaker back into the shorter beaker to return to the starting state A
| preoperational child does not understand this reversibility operation. A preop-
| erational child’s thinking also reflects centration—the tendency to focus on only
one aspect of 2 problem at a time. In the liquid/beakers problem, for example, the
child may only focus on the heights of the beakers and conclude that one has more
‘ because it is taller. Obviously, both the height and width of the beakers need to
be considered in order to make a correct judgment. Other Piagetian conservarion
tests in addition to the liquid/beakers problem are illustrated in Figure 7.2. Find
a preoperational child around 3 to 4 years of age and try these tests. The child's
’ responses will not only amaze you but will also give you a much better understand-
ing of the cognitive limitations of the preoperational stage of development.

' The concrete operational and formal operational stages. During the concrete
operational stage, from about age 6 to ‘I_Z;Childrcn gain a fuller understanding of
conservation and other mental operations thart allow them to think logically, but
only about concrete events. Different forms of conservation are developed ar differ-
ent times. For example, conservation of continuous quanuty, number, and mass are

: acquired racher early, but conservation of length is more difficult and 1s acquired
[ later in the concrete operational stage (Vasta, Miller, & Ellis, 2004). In addition t©
‘ conservation operations, concrete operational children develop other mental opera-
. tions that allow them to reason logically, such as transitivity (if A > B, and B > C,
{ |1 then A > C) and seriation (the ability to order sumuli along a quantitative dimen-
f sion, such as a set of pencils by their length).

However, all of these operations are limited to reasoning

reversibility The knowledge that logi : :
cally abo e : ; is
reversing a transformation brings I gically ab ML CONCIEIE: SVENLS. _F‘“ example, "‘m"”mf‘
about the conditions that existed umited to having the acrual objects present, such as rare
before the transformation. sticks of different lengths. Children wouldn’t be able to solv¢
centration The tendency to focus the transitivity problem without the sticks physically present
on only one aspect of 3 problem at 2 Similarly, concrete objects (such as beakers of liquid) would
| pore . need to be present to solve the conservation of conunuots
:&zﬁ'Pmmg:;mﬁom?tﬂm quantity problem. This means that the reasoning of concre
development, from age 6 to 12, during QP'?"‘"O"-“I children is tied to immediate reality (what ®
which children gain a fuller under- in front of them and tangible) and not with the h'\-p\.(hm-
st:::;?g:efrgzr;:esng:to:";nwd:‘?:m cal world of possibility. They cannort deal with what-if and
m 1 - - ’
think logically, but only about concrete if-then _problems ;nd abstract thinking. They also do not
events. engage in systematic deduction to solve a problem, but rather
formal operational stage The last use a haphazard trial-and-error strategy.
stage in Piaget’s theory of cognitive In the formal operational stage, starting at age 129 $0.

development, starting at ag?‘ 12 or so,
during which a child gains the capac- _ '
1 ity for hypothetical-deductive thoughty thought. According to Piaget, this capacity

. )
cents to engage not only in hypothetical thought but als¢

childeen § hy othencal-dcducn“'
’ Sws adoles’
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in systemaric ckdgcnon and tests of hypotheses, what could easily be referred to ow&ﬂ\
as scienuific thinking. To understand the difference in thinking between concrete @ 1’

and formal operational children, Piaget used several scientific thinking tasks
(Inhelder & Piager, 1958).

In one of these tasks, children or adolescents are shown sev

eral flasks of \
what appear to bf" the same clear liquid and are told that one combination of Wo.w\
wwo of these liquids would produce a blue liquid. The task is to determine the °W

combination that would produce the blue liquid. The concrete operational chil-
dren just start mixing different clear liquids together haphazardly. The formal
operational children, however, proceed very differently. They develop a system-
anc plan for deducing what the correct combination must be by determining
all of the possible combinations (hypotheses for the correct combination) and
then systematically evaluating each one. To accomplish this plan, they system-
aucally mix the liquid in one beaker with each of the other liquids. If none of
these combinations produced the blue liquid, they deduce that the liquid in that
beaker is not relevant to the sought-after combination and then proceed to test
each of the other clear liquids in the same manner until they find the correct
combination.

Formal operational adolescents can also evaluate the logic of verbal state-
ments withour referring to concrete situations; the concrete operational child
can only do so with concrete evidence. For example, in one formal operational
study, the experimenter asked whether a statement about some colored poker
chips was true, false, or uncertain (Osherson & Markman, 1975). When the
experimenter hid a chip in his hand and asked about the statement, “Either
the chip is red or it is not red,” the formal operational children realized that
the statement was true regardless of the color of the hidden chip, but the con-
crete operational children were uncertain of the statement’s truth status. The
formal operational children understood the disjunctive logic of the statement,
and the concrete operational children did not. Concrete operational children
also have difficulty with propositional logic that contradlc:s reality (Moshman
& Franks, 1986). For example, concrete operational children would judge the
follo“.i,.,g reasoning to be faulty, “If cats are bigger than horscf and horses are
bigger than mice, then cats are bigger than mice,” because the first relationship

%¢s not hold in real life. Concrete operational children are tied to the realistic

truth of the content (what is) in their logical reasoning, burt formal operational
children are not.

o Mg

Evaluation of Piaget's theory. Recent research has shown that cognitive develop-
ment seems to proceed in the general sequence of stages that Piaget proposed
{LOUrenco & Machado, 1996). This means that Piaget’s theory seems to have cap-
tured the general nature of cognitive development accuratcl,\-j However, there are
Many issues with the specifics of Piaget’s stage rhcqry. F or example, recent
"esearch has demonstrated that rudiments of many of Piaget’s kcy.conccprs (such
35 object Permanence) may begin to appear at car!i;_-r ages than Piaget propqscd.
Nfanes and young children may be more cognitively competent than Piaget

¥ e ———— R —— L
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theorized. Piaget’s tests for the understanding of concepts may have been toq
complex and thus missed partial knowledge of the concept. F'or cxample‘ Piager's
test for object permanence required infants to reach for a Iuddcp object. A com.
plete understanding required the infants to search for the obje.ct a‘ftcr several
invisible (hidden) movements. Later research that involved tracking infants’ eye
movements has found that infants (as young as 3 |nontl?5) fontimw to stare at
the place where the object disappeared from sight, indicating some degree of
object permanence (Baillargeon, 1987).

More recent research on the formal operational stage also makes it clear thar
not all people reach this stage of thinking, especially in cultures that do nor
emphasize such thinking, and that those that do reach the stage may not always
use such thinking (Dasen, 1994; McKinnon & Renner, 1971). For example, people
in non-Western cultures do not usually do well on the specific scientific reasoning
tasks used by Piaget, but they do very well and demonstrate formal operational
thought on comparable rasks involving content that they are familiar with and
that is significant wichin their culture (Vasta, Miller, & Ellis, 2004). Even Piager,
late in his life, realized that there were limitations on achieving formal operations
(Piaget, 1972).

Other cognitive developmental researchers question whether Piaget’s character-
ization of distinct stages of development s correct. In particular, the information-
processing approach to cognitive development questions the existence of
stages and argues that development is continuous and not composed of
distinct stages. So how do information-processing developmental psychologists
explain the growth in children’s cognitive abilities? They attribute this growth
to developmental changes in children’s information-processing abilities—how
they take in, store, and use information. The information-processing approach
uses a computer metaphor to describe children’s thinking. Just as a computer's
ability to solve problems is affected by memory and requires specific processing
steps, children’s problem-solving ability involves similar information processing.
Information-processing researchers study factors thar affect such processing. or
example, developmental improvements in speed of processing (Kail, 1991), stor-
age capacity (Pascual-Leone, 1989), and knowledge base (Schneider, 1993) have
all been found to influence improvements in children’s memory and thinking
As children grow older, they become increasingly more adept'at information
processing.

We should mention two other major criticisms of Piaget’s stage theory. On¢

is that Praget did not sufficientdy consider the impact of

information-processing approach to culture and social environment on cognitive development
cognitive development An approach e : g | ent
to gtudying cognitive development that (Miller, 2011; Segall, Dasen, Berry, & Poortinga, 1990)- [he

assumes cognitive development is second is that Piaget’s stage theory of cognitive development

continuous and improves as children ends with adolescence and the development of formal oper®
ept at processing i ot €an :

become more adept at p tons, instead ofcontmumg through to adulchood. Although

information (taking in, storing, and 5 _
J Piaget did not address these issues, other devclopmcn(-"

using information). " |
psychologists have done so. We will discuss the first 1s54¢
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in the next section when we examine the work of Russi

an
ps\'chologlst Lev Vygotsky, whose theory did ¢

. mphasize the
sociocultural aspects of cognitive development. The

issue will be addressed in the section afte

zone of proximal development
According to Vygotsky, the difference
second between what a child can actually do
r that when we and what the child could do with the
examine the question of what happens to intelligence help of others.

from
adolescence to old age. Does it decline as we age,

i ,a
cspecallyn | Scldn Acordg o oo,
> vod? This discussion wi FOSEa e -
late adulthoc discussion will allow us to examine two adiusts the fevel of help in refation t0
major research methods used by developmental psy

cholo- the child's level of performance while
gists, cross-sectional studies and longitudinal studies. orienting the child's learning toward

the upper level of his or her zone of
proximal development.

Vygotsky’s Sociocultural Approach
to Development

Lev Vygotsky was a Russian developmental psychologist who was a contemporary
of Piaget. Both were born in 1896, but Vygotsky died of tuberculosis at a very
young age, 37, and did not have the opportunity to finish developing his theory.
As with Piaget’s work, there was little interest in the Western world in Vygotsky’s
work until the 1960s. Vygotsky’s approach has become especially popular recent-
ly, however, because of its sociocultural emphasis on development.

Vygotsky (1930, 1933, 1935/1978, 1934/1986) stressed that cognitive abilities
develop through interactions with others and represent the shared knowledge
of one’s culture. The social aspects of Vygotsky's approach are straightforward.
We are social animals, and therefore much of our learning occurs within social
interactions. In brief, we learn from other people—our parents, siblings, friends,
teachers, and others. Vygotsky proposed that culture impacts both the content
and the processes of the child’s cognitive development, because a child’s cognitive
development occurs within this cultural context. Now that we have a general idea
of\’ygotsky‘s theory, let’s take a look at two of his major theoren-
cal concepts—the zone of proximal development and scaffolding.

In Vygorsky’s theory, the zone of proximal development 1s
the difference berween what a child can actually do"and what
the child could do with the help of others. In Vygotsky's terms,
this is"the difference between the levels of actual development
and potential development. It means that there are thinking
skills that the child can display with the help of others but can-
not perform independently. It also leads to a style of teaching
called scaffolding. In scaffolding, the teacher adjusts the level
of helpTn relation To the child's level of performance, “'m.
directing the child's learning progress toward the upper level of

e child’s zone of proximal development. The tcachcf‘ gauges
(”E 4I0T0UNC Of assistance necessary lmscd on ﬂu‘ learner’s needs.
The |carning is structured in steps so that the child learns to
Achieve each step independently, but 1s guided and supported

SoviotoUIG via Getty images

¥ the teacher throughout the learning process. Lev Vygotsky

b
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To illustrate these two concepts and Vygotsky’s theory, let's consider the
example of a child trying to solve a jigsaw puzzle (Berger, 2006). A child may
appear not to be able to solve the puzzle. However, Vygotsky would say that this
particular problem-solving task could be within the child's zone of proximal
development, but that she could not achieve iton her own. She needs a teacher to
scaffold the task for her. How might this scaffolding proceed? The teacher would
break the task down into manageable units; for example, the teacher might ask
the child just to look for pieces for a particular section of the puzzle with specific
suggestions about the size, shape, and colors of the relevant pieces. If this doesn’t
work, the teacher might actually place a few pieces in their proper places or move
a few relevant pieces to their correct onentations, so their relevance 1s more obvi-
ous to the child. Throughout this scaffolding process, the teacher must be toral-
ly supportive of the child’s progress and sensitive to how much help the child
needs to progress toward solving the puzzle and how best to direct her to suc-
ceed in the next step of the solution process. After solving the puzzle, the teacher
might have the child do it again, but this time with less guidance. Soon the child
will be able to complete the puzzle independently. The teacher builds a scatfold
to enable the child’s learning. Once the learning is achieved, the scaffold i no
longer necessary.

As recommended wich Piaget’s tests for the various types of conservation. find
a young.chxld and try to teach her how to solve a jigsaw puzzle using Vygotsky's
scaffolding method. It will not only give you a better understanding of this

approach but will also lead you to understand the social aspects of learning that
Vygotsky stressed in his theory. |

How Intelligence Changes in Adulthood

Piaget’s description of intellectual develo
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The cross-sectional method. The early studies on this

) ' - - , cohort effects People of a given
esnon about intelhgence across :

" Ty > the life span used the age (cohorts) are affected by factors
cross-sectional method. These studies used representative unique to their generation, leading 0
samples of people of various ages and consistently found differences in performance between
that intelligence declined with age. Later studies, however, \ _J2Meravons

used the longitudinal method. When the same people were
retested over a period of years, researchers found thar intelligence did not

decline with age, but remained rather stable and possibly increased unil very
late in life when it showed a decline. Now think about why there were two dif-

ferent answers to the intelligence question. First, consider the nature of a cross-

sectional study and the possible problems with this method. A cross-sectional

study compares people not only of different ages bur also of different genera-

tions. This difference in generations can lead to whar are called cohort effects—

5 ixen age (cohorts) are affected by factors unique to their generation,

leading to differences in performance among ge y For example, there

were significant differences in education and educational opportunities for the
various generations across the twentieth century. Earlier generations generally
received less education, which could certainly account for the intellecrual
decline observed in the cross-sectional studies. So, why would a researcher use
the cross-sectional method, given such possible cohort effects? The cross-sec-
tional method is far less time-consuming and less expensive than the longitudi-
nal method. In addition, there is no need for continual retesting, as there 1s in
longitudinal research.

The longitudinal method. Now consider the longitudinal research method.
Although there is no possibility of cohort effects when using the longitudinal
method, it is time-consuming and expensive, and repeated testing has to be con-
ducted. In addition, another problem arises. Participants may discontinue their
Participation, move far away, or die. This means (-hat the s:fmple changes across
time, which could have an impact on the research findings if those who disappear
relevant charactenstic, those who stay. How
misleading finding that intelhigence remains
who survived to be tested ar the older

from the sample are unlike, in some
might a changing sample lead to the

farrly ’ —those
y stable? Here's one explanation—tho: : -
ages may have been the most intelligent and healchiest participants, those whose

ntelligence would be the most likely not to decline. This would :ulsoI mea‘n 1:}.‘:“
the Participants whose intelligence was likely to decline may h;n; ;n ong:r3 :Sn
'n the study. Given the shortcomings of both methods (see Tal? e7. (;.n paﬁe ),
it has proven rather difficult to get a clear answer to this question ol intelhigence
aross the life span. | |

The type ofpinrclligcncc that is being tested 15 alsr.‘;“f(:-::n:c:r:: :E:r::
““mplicates the search for an answer. chlt‘l.nbo,-r tm?; tﬂ ::, {.1:"“.”.1;:0“& e cr},;_
Cussion of types of intelligence, that we d|ﬂcrcn(mlf‘ | _;_unmla:.:‘d o
tallized intelligence. (?rystallizcd intelligence refers u: Suld LA mmlw;
Yerbal skills, and numerical skills that INcrease with age : |l\l,m : thmg.dc“mse w,d;
tlities, such as abstract thinking and logical problem solving,



