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1d boy a box conta.lmmg.about a dozen “
terview by showing @ 6-year-0 e following discussiot xstie

adult begins the in LEL

: rest
beads, two of which are white and the beads?
5 ads or more brO\'Vr1

e 4
Adult: Are there more wooden b 1w white ones.

e
More brown ones, because there ar

Child: 2
Adult:  Are the white ones made of wood?

@hnldetyes: :

Adult: And the brown ones:

@hild % Yes: ooden ones?
Adult:  Then are there more brown ones or more b

Child: More brown ones. T e of theod den beads be?

¢ understands that all the beads are Wooden )

Adult:  What color would a nec
h the brown beads be?

Child: Brown and white. (Here [he] shows tgalv\}:i[
Adult:  And what color would a necklace made

Child: "I?}r]OWH' hich would be longer, the one made with the wooden beads or the one Made
en wik )

Adult:
with the brown beads?

Child: The one with the brown beads.
Adult: Draw the necklaces for me.

The child draws a series of black rings for the necklace of brown beads. He then draws 5 series of
black rings plus two white rings for the necklace of wooden beads.
Adult:  Good. Now which will be longer, the one with the brown beads or the one with the
wooden beads?
Child:  The one with the brown beads. (dialogue from Piaget, 1952a, pp. 163-164)

Another example of the illogical quality of preoperational thinking is a young childs typical
response to a conservation of liquid problem. Imagine three glasses: Glasses A and B are tall,
thin, and filled to equal heights with water, whereas Glass C is short, fat, and empty, as is shown
in the “Before” part of Figure 12.7. Clearly Glasses A and B contain the same amount of water.

Figure 12.2
The water in Glass B (“Before”) is paured into Glass C

(‘After”). Does Glass C have the sam amount of water that
Glass B did?

Before




e

Tl reTspectiye

But now the contents of Glass B e
are

the “After” part of Figure 12 25D4 %ciured 1110 Glass i
N ass A ’

does one contain more? and Glasg @ das. Creating the situation shown in
. t b C .
Being a logical R ontain the same amount of water, or

be ch'ffereqt.

As children approach
the lat :
T — beina ir) part of the preoperational stage, perhaps at around age 4 o’
g glC}l. For ¢xample, they sometimes draw correct conclusions

about class inclusion
(e.g., the water glassesp;:‘)flﬁ::r?) (eB'g.’ the wooden beads problem) and conservation problems
- But they basg their reasoning on hunches and intuition rather

than on any conscious aw, e ain
. areness of underlyin 1 Inci et exp i
4 " - V | ; - s, g loglcal prmc1ples, and so they cant yet lai

Concrete Operati 3
When chﬂdreﬁ r:z\l;ggtsost}z{i e tor 7'Untll Agedlor i)
el It ;. 3 ncrete 0perat10n§ stage, their thinking processes begin to take
g peration thgt enable them to integrate various qualities and perspectives of
an object or event. Such operational thought enables a number of more advanced abilities. For
example, children now realize'that their own viewpoints and feelings aren’t necessarily shared by
others and may reflect personal opinions rather than reality Accordingly, they know they caf
sometimes be wrong and thus begin to seek out external validation {dr their ideas, asking such
questions as “What do you think?” and “Did T get that problem right?”
Children in the concrete operations stage are capable of many forms of logical thought. For
example, they show conservation: '.They understand that if nothing is added or taken aw{y, the

_amount stays the same despite any changes in shape or arrangement. They also exhibit claés

inclusion—for instance, recognizing that brown beads can simultaneously be wooden beads.
They can readily explain their reasoning, as the following interview with an 8-year-old about the

wooden beads problem illustrates:
Adult:  Are there more wooden beads or more brown beads?
Child: More wooden ones.

Adult:  Why? h ade of wood as well
14 he two white ones are m j E

[(;(}inllc:. 153161(;;1:)5:6 twee rVnVa de two necklaces, one with all the wooden beads and one with all the
ult:

ich one would be longer? |
Child 3&01‘;’2};3:;?6::1’:;%; and the brown ones are the same, and it would be longer with the
ila: ell,

den ones because there are tWo white ones as well. (dialogue from Piaget, 1952a,
wooden O

. 176)
p newly acquired logical thinking capabilities throughout

le. over time they become capable of dealing with
,e forms of conservation, such as the conservation
6 or 7. Other forms may not appear until

tion of weight depicted in Figure 12.3.
same weight. One

Children continue to develop thelrm
' a
the concrete operations stage. For ei ; gom
increasingly complex conservation tasks.

in Fi r at age
of liquid task illustrated in Figure 12.2, appea

, ing conserva
: task involving .
' { er. Consider the : balls of clay have the
i‘.n.eral )g,alrs s scale, an adult shows 2 child that two y
Jsing a balance :
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After

Before

gz\ﬂ: :\e al\il.g initially weigh the same (“Before”). When Ball B is flattened into a p ancake shape (‘After), hoy
does its weight now compare with that of Ball A?

: . The child is then asked ;
: d smashed into a pancake shape sked if t,
ball is removed from the scale and sma s of s i differene[

' the unsmashed ba
pancake weighs the same as f weight—that is, they don' regl,

amounts. Children typically don't achieve conservation o : ' |
that the flattened pancake weighs the same as the round ball—until relatively late in concre;,
operations.* :

Despite their advancements in reasoning, children in the concrete operauons stage _a.,re.lim-
ited in one very important respect: They can apply their logical operations only to concygee
observable objects and events—hence the term concrete operations. They have trouble dealing
with abstract concepts and with hypothetical ideas that contradict reality as they know it. For
example, the concrete operational child should readily agree with this logic:

If all first graders are children,
And if all children are people,
Then all first graders are people.

Yet the concrete operational child would have trouble recognizing the logical validity of a similu
problem that includes a contrary-to-fact premise:

If all first graders are children,
And if all children are hippopotamuses,
Then all first graders are hippopotamuses.

Concrete operational children cannot
first graders aren’t hippopotamuses.

easily distinguish between logic and reality, and, after il

et g

trough Adulthood)

T esepungrLyehildren enter the forrmal . s ¢
capable of thinking and reasoniflg abourt t?eformal%)emnons §__tgggtAt this point, they becon%

abstract concepts, hypothetica] ideas, contrary-to

#The idea that any form of mat
for adolescents (and, 1 suspect
edge that a large block of S¢
weight at all (C. L. Smith,

ter has wel e N
ght—no matter how esome &

, also for man small in size—seems to be troub! =)

Weligan waghid?}ites). For example. although most eighth graders .u};'n;\‘?.

Maclin, Grosslight & Da)\”i’:al)’gglz;im that a tiny piece torn from the bloc® ™
’ ' » Wiser & Smith, 2008)
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instance, children acqus
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: : . portio - scientific r i
of Pfoport_‘?}i?e,gg various forms ( nal thj Bt e;lsomng emerge as well. For
of separation and contre] TS (e.¢. fractio es them to comprehend the nature

Al ) ;
is responsible for a particul(;f ‘r’:ﬁ?ble&\ln testsi’nge:?yagii;giﬁs)BAnd children become capable
- stant Consider, for example thSU t, they'll test ope factor at a iiin OuthV'VhICh fa'ctor among many
forth indefinitely (a yO-yo - 4 3 Calse ofa pendulum__, suspendeedw 1::'1e hoadmg .
more characteristics of 3 pendual‘ulina}c’lgrounq swing are two everyd:y]g;;ltn alt s;vn\%; back and
heik derlyin etermine how fast it swings? You miglixte S énera?et o OX
g cause(s) of 4 pendulum oscillation rate, ir%cluding ii\)]etr}j\e

ing the object; (3) the force with which the Peiglu(laf P i ey
uium is pushed; and (4) the height from which

’

were testing the hypothesis that weight makes a dif-

el \yeights while keeping constant the length of th
8 ith which you push each object, and the height from which you relea%e 01(’) pttlsli

it. Similarly, if you hypothesized th
) at the 1 ing i iti
the length while continuing to use the searz:%l})l‘:cfttzl edS mng g factor,. 2 e
same manner. If you carefully separate and COIJltrol Saris ek[jmg oo ik
conclusion: Only length affects a pendulum’s oscillation raie yscessi m R &
With the onset of formal o'perations children are also able to examine their own thought
?rocesses. and evaluate the quality and logic of those thoughts. For example, a child might say,
Oops[T [ just contradlcteld myselfl, didn't I?” In essence, children who have reached the formal
operations stage can apply mental operations to other mental operations—they can think ab
aheitthmkinj ¥ X
Because learners capable of formal operational reasoning can deal with hypothetical and
contrary-to-fact ideas, they can envision how the world might be different from—and possibly
better than—the way, it actually is. Thus they may initially be quite idealistic about social, politi-
cal, and ethical issx(es. Many adolescents begin to show concern about world problems and
devote some of their energy to worthy issues such as global warming, world hunger, or animal
rights. However, they often offer recommendations for change that seem logical but aren't practi-
cal in today’s world. For example, they might argue that racism would disappear overnight if
people would just begin to «love one another,” .Or perhaps they will propose thgt a nation should
disband its armed forces and eliminate all of its weaponry as a way of moving toward world

peace. Piaget suggested that adolescent idealism reflects an inability to separate one’s own logical
- rlag of others and from practical considerations.” Only. throughs

' rom the perspectives ! co | '
m@nsdi (;dolescfnts iventually begin to temper their optimism with some realism about
: : Jd with limited resources.

what’s possible in a given tim

e frame an

stractions from others’ perspectives and practical consid-
that characterizes formal operational rather than

te logical ab

to separa
__in this case, one

’In Piaget’s view, the inability ‘
erations is another form of egocentrisim
preoperational thought.
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CURRENT PERSPECTIVES ON PI1AG ;
tion to our unde

; , tribu :
Perhaps Piaget’s greatest conl i and trie

tions .
nature of the research questio e e ' :
reason. In addition, some of his key 1deaS.r G understandings ofit, that they must relage

; 1

about their world, that they construct the hat encountering puzzling phenomena can Som
experiences to what they already know, acr;d ts have stood the test of time. ;
i ' ir understandings— ; t—especially ascimat.
e them - r’evcisz(:trk;eltriol;s of processes that propel dev €1€g$e?nan ?981821. ZliZSSImllatlon,
Howedvetl'r;)?afrfctise euilibiation——can be fmstratingly vaguf whilg certz;inly Vélualflsesa’ 2006;
?(Clcﬁmgl(;)of)lm;d inte?aCtion with one’s physical env1r0r}merl_’ A ot e disab‘l‘,'ma e
1 : cr;itical tflan Piaget believed. For instance, children with Slgr:i] 131 abgu[y[he wo} ldl lltles, whe
i ; ¢ with physical objects, learn 2 DS R
can’t actively experimen o. Burke, Craven, & Sarlo, 1992; Brainerd, 2003)

ing what happens around them (Bebk s ‘
Obseglzgtzvtﬁeori/p}?as inspired a great deal of research 2'1bOUl' cogniuy E ‘?.elvelopment. In gener)
this research supports Piaget’s proposed sequence in which different abilities emerge (Chapman‘

1988: Flavell, Miller, & Miller, 2002; Ginsburg, Cannon, E1senf’band},l.l&:1 Pappas’,'2006). For
example, the ability to reason about abstract ideas emerges only a‘ter ; .1h rren‘are d?ready Capa-
ble of reasoning about concrete objects and events, and the order in whic Varlous conservatioy
tasks are mastered is much as Piaget reported. Contemporary res.earcherslq_‘uesuon the ages o
which various abilities actually appear, however. They're als}o findl'ng that ch.lldren’s logicah?i
soning capabilities may vary considerably depending on their previous experiences, knowledg:
and cultural backgrounds. And most contemporary researchers seriously doubt that cognifive

development is as stagelike as Piaget proposed.

Capabilities of Different Age-Groups

Infants are apparently more competent thar_l Piaget’s description of'the Sensorimotor stage sug-
gests. For instance, they show preliminary signs of object permanence as early as 2 months old
and continue to firm up this understanding over a period of many months (Baillargeon, 2004
L. B. Cohen & Cashon, 2006). Also, by 12 months of‘age, infants who haven't yet acquired lan-
gusge can nﬁnverbally cornmunicati about—and so apparently can also think about—objects
and events they aren't currently perceiving or experiencing (Iisk ' : enter, §
Tomasello, 2009; Mandler, 2007). . by B RO
Toddlers and preschool -
e FO}; mstarolgeers; toc;l, arie more capable that Piagets preoperational stage would
. » preschool children dont always show egocentrism: If we ask them

to show us their artwork, they hold it so that we (rather thap they) can see it (Newcombﬁ\*

4WDon?}dson, 1978; Goswami & Pauen, 20
Occasiona - ;

Tms of abstract and contrary-to-fact thinki $
it adolescence (S. R. Beck, Robinson, Carroll.§

; McNei] & Uttal, 2009).
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d to choose among several possible
ling all variables except the one being
s Lorch et al., 2010: Metz, 1995; Ruffman,

giadigRnan Piager Suggested > Separation and conro] of variables) emerge much m;rf

: , and ;
larly (Flieller, 1999: Schliemann & Cae:rear;l?:ggzcg e e e D
Kraversky, 2005). In fach ) ; Tourniaire & Pulos, 1985: 7 har & Ah -
v R operat,i :Z:flt }clldults don't always reason in the 10giéal wa};s tohairsuppozzoii?)’
Terenzini, 1991). For instance (Elght_ - Lin & Lehman, 1999; Morra et al., 2008: Pascarella &
» When adults draw conclusions and inferences about real-world

Effects of Experience and Prior Knowledge

Piaget proposed that neurological maturation places significant constraints on children’s reason-
ing abilities at any particular age. Although maturation certainly places limits on cognitive devel-
opment (see Chapter 2), Piaget may have overrated its importance in logical thought, especially
for older children and adolescents. Explicit training and other experiences often help youngsters »
acquire reasoning abilities sooner than Piaget predicted (Brainerd, 2003; D. Kuhn, 2006). For
instance, children as young as age 4 or 5 begin to show conservation after having experience
with conservation tasks, especially if they can actively manipulate the task materials and discuss
their reasoning with someone who already exhibits conservation (D. Field, 1987; Halford &
Andrews, 2006; Siegler & Chen, 2008; Siegler & Lin, 2010). Similarly, instruction wit}} concrete
manipulatives can help children grasp the nature of proportions (Fujimura, 2001; Sarama &
Clements, 2009). Children ages 10 and 11 can more easily solvg logical problems myolvmg
hypothetical ideas if they're taught relevlz;{lt prc;lblerg;soh}/:nvge srtlrli\;elgizSa::ptehreiznb;zotr}rlxztl?eccr;?;
' ntrol variables when they ha
gllgz ?fﬁotzosigérétshingcg’ease 2008: S. Lee, 1985; LQrch et.al.,‘ZOIO% Schauble, 1990).
Piaget acknowledged that as children gain new logical thinking skills, th;V ma}’lzpfg llh?
skills in one subject area but not necessarily in another (Chapman, 198_8’k lxaget,ll e
ing i inely apparent that for people of all ages, the ability to think logica y can vary
b«QCO'Imngbllncfrea;ir;gn Z silzsation to the next/depending on knowledge, background experiences,
considerably from

uati inerd, 2003; D. Kuhn & Franklin, 2006). For instan;e?,
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Effects of Culture : |
Although Piagef eventually acknowledgeil that diﬁ??@tﬁ}"l.‘miegfgﬁ o?l;gf?e 2Lfions;egr‘odlrlﬁ;?em Wa

of thinking, he gave yirtually no attention to culture as a Pm‘m . of develog ive deysl
opmentiChapman, 1988). Yet research indicated, that the course (d & L 1 PNt v,
sfmewh.at from QD.;i cultural group to anothizr, pr O}fably beca‘.us; ’el:fml Cl;él(l);s %We childg,
somewhat different éxperienées (Maynard & Greenhe]d, 2003; . Ol“l‘d L a i .«]:f or exampe
Mexican children whose families make pottery for a living acquire conservation skills earliey than

their peers in other Mexican families (Price-Williams, Gordon, & Rami}rez, dI 969). APP%II‘Q][]X Mak.
ing pottery requires children to make frequent judgments about .ngede quantities of clay g4
water—judgments that must be fairly accurate regardless of l.hc- specific s}}apc or form of the clay or
water container. In other cultures, especially in some where children don't attend school, consery;.
tion appears several years later than it does in Western cultures, and formal operational reasoning
may never appear at all (M. Cole, 1990; Fahrmeier, 1978). In such contexts, some logical reasoning
skills may simply have little relevance to people’s daily lives (J. G. Miller, 1997: Morra et ol 2008)

Views on Piaget’s Stages

In light of all the evidence, does it still make sense to talk about discrete stages of cognitive devel
opment? Even Piaget acknowledged that the characteristics of any particular stage don't neces-
sarily hang together as a tight, inseparable set of ilities (Chapman, 1988: Piaget, 1940). Most
contemporary developmgntq{ theorist% now believe that cognitive development can more act
rately be described in terms of gradual trend%—for instance, a trend toward increasingly abstracl
thought—rather than discrete stages (e.g., L. B. Cohen & Cashon, 2006 Flayell 1994;%. Kuhn &
Franklin, 2006; Siegler & Alibali, 2005). They further suggest that i-’iaget’s ’Stages may beid

describe how children can think—rather than how the i ' :
t i at the natur

of cognitive development may be somewhat sp o . thll‘k i

cultures (Halford & Andrews, 2006: Klaczynski

Yet some psychologists believe that by entire

ecific to different contexts, content areas, and
2001; Rogoff, 2003).

ly rejecting Piaget’s notion of stages, we may
ook at their Neo-Piagetian perspectives now.
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change over time (e.g., Case, 1985 19 b W childreny leaming and reasoning capd
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» Case & Okamoto, 1996: Fischer & Bidell. =




