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. N Chapter 1

¥ b . Introduction

The aim of this 1eport is to provide teachers of preschool and early elementary

: o ’ 4 i

sclool children with a brief summary of current psychological research and theory ’
AN v

concerned with the development of cognitive skills in young children. Psychological
1.~eurch often provides axﬁa%js for procedures teachers use in the classroom. When
tiychologists have suggested that young children think and lecarn in certain ways,

educators have tried to apply these ideas to the practical problems of education.

. .

13 ~
It is difficult, however, for individual teachers to keep up with thie latest deveio;

~oe
»

ments in psychological research.
Since the primary concern of teachers is the application of research, the

repott is designed to relate research findings to practical issues. The reader

~

.should be aware, though, that the sources reviewed have been primarily .the profes-

f

sional journals in psychology. Only a small sample of educational literature has
, . /

{

becen surveyed, prinarily to provide some examples of prad%iceé that appear to be cain-

sistent with psychological research. These examples' should give the reader an idea

of Low the principles which are discussed might be applied.

- The report is limited to a relatively narrow aspect of young children's develop-

.ment. Areas of equal impbrtance, which are intimately rclated to cognitive develcp—
meﬁt, have not beeﬂucovered. Mény df these--such as the effect of anxiety on learn-
iﬂg,,individual differences in motiYation to learn, and the éffect of reward and
punishment on learning -- are discussed, however, in a éompanion report, '"The Social
‘Develcopment of Young Children: A Report for Teqchérs.” The two reports were pre-

pared as a joint project and share similar goals and formats. The reader is encour-

\

aged to use them togethér. ! L

-

“
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Orgonization of the Report

— 4

Each chapter of the report is divided into three main' scctions. First is a
- P : ) .
d3g2st cf recomnendations which summarizes major psychological findings and tdeir

t

practical %mplications. The digest is intended to serve as a quick reference guide
and 1q*iqtroduction to topics explained in more detail in the narrative section
which follows. The reader may wish to review the digest again after completing the
narrhtiye discussidn. It is also keyed to the Chapter feferences, so it can be usec
to locate sources for further reading onya particular question. :

~

Tne central section of each chapter is a narrative discussion of psycholcgical

_tesearch on attention and discriminatio?, memory, language, or logical thinking in
<

children. In this section, research findings are presented and explained, and

specific examples are giveﬁ which giplain in detail how the psychological findings
i~
can be applied to the classroom. - ' ii‘.
Lo
The extensive references section at- the end of each chapter documents—?oggcvs'
of -information and offers the reader a guidé for further study. Citations iﬁgthe

chanter narrative are keyed to the references by number. References particularly

useful to teachers are marked with an asterisk. g

. X
Rasic Rescarch and Practical Implications: A Note of Caution

.

o
4

Somnarizing research in psychology can be a risky undertaking. What seems
"crnet at one point in time often becomes 'false' when new information becores .

available or when new theories change the interpretation of old findings. Teachers

§

are understandably wary of changing fads in educational practice--fads which often

grow out of psychologists' changing conceptions concerning the "truth" about child

. y . \ . )
- davelopment. The preparation of this report has been guided by a desirg to preserve

A cautious and moderate perspective on new research and theories, in order to mini-

-

wize the dangers: of premature application of incompletely tested psychological cas-

&iusions. '

e e
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Substdntial problems arise in any,attempt to formulate practical suggestions

-

. MU A T . s N s
for professional§ in one discipline based on research findings from another disci-
o0

o ! -

pline. Throughout this report, recommendations for teachers have been derived from
{1) logical ertensiops of experimental findiogs, (2) translations of experimental
training procedures,‘and‘(S) educatidnal programs thch.have employed techniques’cop
sistent with the psychological findings. ) T | 1 %.

All of the recommendations~make sense from a psychological perspective, but;f

some may prove unworkable in the classroom, or less effective than procedures a tca-
\
cher is already using. Teachers may develop some sense of the evidence conce*nlng

the effectiveness of a p%ocedure by consultlng the m1ddle column of the Master Chart.

-~
.

The authors' principal criteria for including a recommendation were, flrat whether

\
it followed logically from the psychological research f1nd1ngs, and, second whether

it sezemed to be a '"'safe" procedure, whatevenk1ts ultimate effectiveness might prove
. - ? N
to be. Recommended practices have been selected to supplement procedures most tea-

chers are already using.” '

An 1mportant point to remember in any attempt to apply %SYLhOIOgICdl f1ndrngs

to real life problems is that psychological research most often deals with-groups of

people ard with probability statements about their behavior. If,a certain proceduze
is, on the average, more effective than another, it is recommended. It is quite pos

_sible, howexpr, that individual children or tedchers will wo~k better Yith a proce-

» [G

-

. - . t
"dure that is, on the average, less effective. Teachers must ultimatelT be the

Judges of what works best for them and their students.
I
It is hoped that this report will.serve to stimulate teachers to a recon51deratlcr

of what is happening in their classrooms, and that it will offer some in51ghts into

’

why some strategies tend to fail and others are consistently successful. It is
\
easier to remember to use a technique if one understands why the technique is impor-

tans, Awareness of current psychological thinking about young children can, we hepe,

help teachers make Jbetter decisions sbout classroom proceduros, cl
” (00 e

V]




.

Chapter 2

Attention and Discrimination

Diges't of'Becommendations:

Suggesfed Teaching Techniques

¥

Rationale

1. Schecdule lesscns requiring

2

sustained attention after

preschoolers have had a

4 . A
period of vigorous activity.

»

Try teaching "impulsive"

civméntary school children
1o talk-to rhemselves‘as
thcy work., Big Bird has ..

demonstrated this technique

on '"Sesame Strcet.’
.

§ . .
Design lessons so that the
in{ormation presented is

neither completely strange

nor completely familiar, but
just at the edge of the
[ .

children's experience and

2

ahility to comprehend. Pre-

3

parc.ch{ifren gracually for

unusual experiences or dif-

\

-

ficult ideas.

Three- and 4-year olds m;y
attend better t& a quiet
activity after a'éession,of
outdoor play than after
another quiet’ activity.

¢

Impulsive 8-year-oldsibecame

Ty

slower and more accurate in

their work after leamming %o

use ''self-control" spegch\
while Working out a problem.

? -~

i

Children are likely to '

attend to and remain inter-

ested in activitigs or mate-
rials tha; are’ somewhat néw

but partially comprehen-

hensible.

Selected References

Hawn, Holt and

Homberg, 1973.

Meichenbaum and

Goodman, 1971

Kdgan, 1972;

Piaget, 1951




Suggested ‘Teaching Techniques

—

Rationale

. 7_9-

PYS

~ s
, 4. Giye children practice in
searching, both in active

scarch games dnd in percep-
' [}

Young children, preschoolers
in particular, ‘typically have

difficulty in planning and

.tual search activities such carrying.out a systematic

~

as looking for small
details in complex pic-

tures.

5." Try to avoid cluttering
S~

learning situations with

unnecessary information,

porticularly when werking

with preschoolers.

<

search. Thus, they often
fail to sce the information
they nced to\make a discriﬁi-
nation. .Children's ‘ability to
search'improyes with age and-

practice.

Young children have very
limited ability to focus theire
attention on important infor-
mation, and ignore the rest. '
Extraneous comments from fhe
tcacher may interfere wita

preschoolers' learning.

Selected Reference:
Bruner, Olver‘and
breenfield, 1966;
Pick anq Pick, 197C
Zaporozhets, 1965;

Nodine and Lang,

1971

Miller and LeBlanc,
1973;
Pick, Christy and

Frankel, 1972;

Schell, 1971

-~
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Suggested Teaching Techniques

-1C

Rationale

6. wihen children have dif-

riculty making a particalar

~

tvpe of aiscrimination," '

help them by:

a. Froviding repeafed oppor-
tgnities for exposure fo,
and active involvenent

with, the items to be

discriminated;

N ’

b creating learning situa-
.rions which will highlight
| the 'distinctive features"
that differeﬁtiate similar
items, such as the letter °
forms "m" and ''m" ox "'b"
and vd";

9,
~. teachiing them to use names

for the item$ to be dis-

-

~

criminated. ;

ERIC

Aruitoxt provided by Eic:
-

-forms or saunds, active

Selected Reference.

Reﬁeated exposure to a set of Flavell, 1970;

! ’

k)

*

involvement, learning distinc- Wolff, 1972 <.
ti?e features, and leaigiﬁg

ﬁamescall improve.young\chil-: > .
dren's ability to identify and
discriminate amoné iteﬁs in

the set.

~

Pick and Pick, 197/
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- ment ond the child cannot learn from it. In real life situations, as well as in

'
.
° ’ .
'
.
- . .
'
. ! ‘ '

) . -
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'¥h-t Is Attention? How Can The Teacher Tell If -Children Are "Paying Atteniioa"?

The basis for young children's learning is “in the interaction betwecn theit,
crrignt understanding and the ncw information they take in through
. . ah

vhat they see;, hear, touch or feel their own bodies doing. Learning depends~not on

w

their senses--

-

children's total envircnmént, but on their effective enfironment. They learg only

i

1

fron information they have attended to. . N

~

_Alison, aged 3, regularly chooses not to participate in prescliool

"music time,' But spends this time pla’yi&g alone in «anbltherfrea

of the room. Nonetheless, Alison's mother’ comménts on-the mzay

- ~ -

which she sings" at home. 1 @ - .

~%

new songs, learned at school,

. -~

Attention is tiie process of "tuning in" to sensory information. Without soue
. . .

depree of attention, information cannot become part of the chi

.

. . . % . e )

n;ychological experiments (29, 30, 48) children tend to be judged as gttending or

not dcpen@ing on their physical appearaﬁce. If children look directly at the téd- .

hex, it‘&i:assumed that they are paying attention. Appearance is often a good inc.
R . o ‘o

cater of attention, but it can be very misleading. Children often pay attention

+

to scéﬁds without coming close or even looking toward their source. Visual atten-,
) 4 "ﬁ . L 'll : 'f

tion 1s easier to relate to external appearance, since children cannot see something
without looking toward it. They semetimes, however, stare intently at a picture,

: % .
book, or demonstration without actually attending, in a mental sense, to the info.m.-

_~ ~

- e

tion before their eyes.

©

\
1. Phyllis Haas, Pe;sonaIQCommunicatioﬁ: October, 1974,

’ * B '
5 . . 3 . -

1d's effective epviron-

1

]

®2

~a
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An alternate approach to the measurement of attentién is to determine if the
child responds appropriately £g the information that was supposed to be "getting in"
Young Alison, in the abové efamgle, must have been paying gttention to ?he songs
because’She was able to sing them.. If a chilé éan do something correctly,“the tea-

chcr can usually assume that the child has been gttentiye. If the}childlhas not
learned, inattenticn may have been the reason, but the learning process could also
have been disrupted by many othez” factors.

Because it is'difficult for teachers to be sure that children are attending tc

.

information they need to learn, it is often useful to try to structure learning

.

situations so that children's attention is naturally drawn to the important elements

F .. - 5
Wthat Pactors Determine the Focus and Duration of a Young Child's Attention?
= -

- - iy
Teachers can develop some ability to predict the focus and duration of their

children's attention by considering five general factors which jointly determine

dttentidén: ~ . : s
- B
g - B

l. ¢hpildren attend to jnfbrma;ion they can discriminate.---Children cannot, of

-

4 i g - .
course, pay attenticn to th1ngs they cannot‘¥fe or hear The physiological sensory

-

capacity of young chlld*en s hear1ng and vision is generally about as good as adult:
»

(62). A’ part1cu1a;_ch11q who is habitually 1nattent1ve, however, may have a visual

e
i3

or hearirg impairmenﬁw' Even children with ndihandicap may occasionally have dif-

~

ficulty discriminating relevant cues: When many children are clustered around the

tcacher, for example, those on the oftside of the gréﬁp may be unable to see or

n N

hear, and give up trying.” - :

.

2. Children are more attentive 'at some times than at‘dthersﬂ and some children are
| ' . v ' T j -‘vké\‘/" ,ﬂ.' - y <
¢ ~nerally more attentive than other childrén.---No one is equaldy“alert and atten-
X . 4 - b .

tive at all times. gﬁhl individuals have periods when they are sleepy, over-excited,

o¥ distressed and thus find it difficult to pay‘attention. Although the teacher may
\'0

. . .
be wndble to adept to each child's "good' and "bad" times, classroom schedules can .

(\‘,’}‘3 ° ..

Y
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be manipulated to take advantage of predictable fluctuaiiénQ_in_;he group's ability

\
» .

to attend to particular types of gctivity. In one study of 4 preschoolers, the chil-

» ' s ;
“

-~ .

dra were more attentive in a !'group time" when this quiet activity followed active

outdsor plﬁy than when it was preceded bty another quiet activity (24). Children who

walk to §éhool or play outside.before class starts may be ready for quieg,wofﬁ/girst

thing in the morning as well as after outdoor play périodé later in the day.

As children érow older, they tend to study problems longer before making deci;

cions; they bec0peJIé§§,"impulsiveP and more "reflective'" (23,29,32,41,42). Childie
/ S
vho respond slowly tend to be more accurate, at least in those situations”in which

sn1p judgments are penéiized~(2§:‘51). In one study a group of unusually irpulsive

0-y..ar-olds were taught to talk to themselves while solving problems. The children

-

listoned to a teacher demonstrate the technique and were encouraged to imitate the

teacner's behavior. The mutteriﬁé‘they were taught to do emphasized the require-

ments of the task, the meed to work slowly and carefully, and to correct errors

rather than giving up: — ' . .

- - -3 - : ~ — ‘\ - = \\ . :
Okay, what is it I have to do? You want me to copy thepicture with

different lines. I have to gb slow and be careful. Okay, draw the.

line down, down, good; then to the right, that's it; now down ?ome 2 - Q\;
A v TN - } -, ’
. . ‘more and to the left....That's okay. Just erase the line carefully....
' Good. Even if I make an error I can go slowly and_carefully....2 ' .

"Sesame Stregt's” Big Bird has used this .technique in some episodes of the ecduza- .

«ional television series. 2

lieichenbaum, D. H. "The Nature and Modification pf, Impulsive Childyen: Trainin;

}

Children to Talk to Themselves' Research Repoyz/yaf’ig, 1971, Departrent ofJ’sy-
R “ f’ , - ’ } "\. ' D ’ )
chelogy, University of Waterloo} Waterloo, Ontario, Canada, 18. Rcprinted wich
Q ) ‘ * /_7/?.W . i L0
[MC permission. ¢ G {oip . .
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3. The odJ& tha\‘a child wull attend to a particular stimulus are influenced by its

phjthal qualltles and the.bawkground against which it occurs.-~-Loud noises or big
s e

pictures are more likely to be noticed than soft sounds or small pictures. Large -

~—

and brightly colored educational materials have built-in advantages over those that

are small and dull. The background or context within which a stimulus dccurs may,

however, réverse this pattern--ln a mass of large pictures, a single small one will
stand out and receive attention because it is different.  Children will "tunn out"
stimnli, that are repeated again and again, even if they are intense, oriéinally

-
interesting events (48). In the long Tun, then, there is no advantage to the tea-

cher in speaklng more loudly than necessary, 51nce the initial attention value of a

More intense sights and sounds have a natural advantane in capturing a Chlld'

attentron, but what kinds of events are most likely ‘to both catch and hold thQ_ZQUHE

r

toud voice 1s qu1ck1y exhausted (as is the teacher) ‘ ‘ \]
_ 4

child's interest? Psyghologiets have labored greatly in the search for a set of e

¢

geheral rules that would describe the physical characteristics of visual materials T~
~— < - ’ 1

most llkely to. interest young chlldren. The question is, an important onejisince 1
< . 1
there are many classroom 51tuatlons in which~a teacher would like to choose plcturei |
l

!

1

i

|

)

or Hispla;s that children will like and study intently. There is some ev1dence that

7’ {

chlldren will spend more time looklng 3t complex, irregular p1ctures than at s:mple,

rnvurar ones but this is not always the case (34, 48, 60, 6?) Chlldren s intercst :

- «

varies with the particular set of qholces offered with the measure of interest used

. 1
,1’_ [

.and W1th the 1nd1v1dual child's. personéllty or aesthetlc taste (34). Slnce psy-
\1
chologistg can offer no 51mple rulea for what klnds ofvplctures chlldron will Jlke, S
/ ,_. ‘
tachers who\uqe ‘their own experlence as a gu;de for choosing materlals are probably

taking the wisest course. =~ .~ C g : : ’ t
. V . -

)

-
-
-

.

-~
[P 2N
!
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4. Attention is determined, to a considerable extent, by the meaning or learned

IS - -
-

asaaciations which.an event has acquired. Many events which are, in thepselves, of
little intérest, become great attention-getters bécause a child has learned to o

-
Fes
[

. associate these events with important experiences, Events can acquire meanings for .
_ bing . P
- . T L d
even the smallest infant (26, 53). Children's lives are filled with innumerable, -

"cituvations in which events become signals for or assoc1ated with, other events and

« * * ‘ .

are thus invariably attended to. For example babies who are hungry may stop drylnc

- s

when they hcar mother approaching because the sound of her footsteps 51gnals that

v e R

food will soon be there. Young children pay close attention when their own names 4
L]

ave called. Children in schoolglearn that a particular shift 1n fhe téacher's tone
#

of ‘'voice means "'stop fooling around gr there will be troubfe. As children learn to

. - Sr o -
rcad, abstract visual patterns are transformed into letters and words, components

N ~
~ N . s -
.

cf meaningful m°ssages. S BT 45

i T

As children grow and learn, meanings are attached not only to whole events, tut

¢, - b

also to particular asgects of events‘(lY, 59; 6l, 62). Children learn what parts of
an event contain important information] and what parts can safelylbe ignored. CTil-
dren who are learnimg to read, for example, learn that the form of the letters is
irportant, but that'their color and overall size are insignifiegnt (605. In muéic
leseons, children may learn to attend'to the pitch and duration of each tone. ' Leay:
ing where to look and hew to listen for important information increases the effi-
ciency of children's ability to discriminate ameng, and make sense of, the events

thcy encounter.

r

- X

5. Attention -18 determined by the way an event fits with a child's exrstjng under-

K

_,1nding of the wcrld.-—-According to Piaget's theory of cognitive develop%ent,ard/

T T LT
PN UEY . TR UPE PRy vy

Jerome Kagan's extension of that theory,.children tend to pay the mosaisttention to ‘

events which are slightly different from what ié familiar and expected (73, 30, 543.

Vitth age and experience in looking and listending, every child bui’ds up expgctrations

.
A

Q of kow things slould be. Human facec, for instance, are expecited o have certain .

léfgl(;_ ' . g - el
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feaiures in a standard ar?angement, and 2- or 3-year-olds will stare intently at

uistoxted feces (13, 29, 39, 38). ° o,

~

Young .chi ldven often stare intently at anything unusual, -anything they can't
quite uhderstand from their past experience (29, 61). Sometimes a moderately dis-

crepant event arouses delight as well as interest, as when, for instapce, a friendly

) .
dog invades the classroom. If a new experience is totally unrelated to what the

_child has previously known, the child may ignore or avoid the experience, as an adul

nonsci~rtist would “tune out" a technical lecture on nuclear physlcs Sometimes

children will be frightened of experlences whlch a(e a bit too strange for them tc

p——r

understand: |
The young 3+year-olds at their group table had mixed reactions. to a
hand puppet] of a dog usedszr helping the children ‘increase and focus
their attedtlon. All of then foeused directly on it, three of them
with smileg|. Tanmy and Timmy did not want to touch it.’' They pulled

back their hands and shrieked. The following day when the puppet was

used aﬁ‘the-next table, another 3-year-old, Paula, responded in a

N 3 .
similar way.

-

If#Tammy, Tommy and Paula had had no idea at all of what the puppet was, thdy

woald probably have 1gnored 1t rather than being ﬁrlghtened They seem, however, to

have undnrstood enough to know that a moving, dlsembodled animal head was not "normal’
but not enough to know that it was a.safe toy. When children-react in this way to a

stra nge experience, the teacher can help them gradually to understand the experlcrf

S0 that it will no longer be frightening. A sequence of activities suggested to he}

-A/ ’ ' : .
3. Weikart, D. P., McClelland, D., Smith, S. A., Kluge, J., Hudson, A., and Ta;}éiy

’ N

C. The Cognitive Curriculum. Ypsilanti, Michigan: High/Scope Educational Resecrh

7 /
4

Taundation, 1979. Reprinted with pe;mission.
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ch#ﬁdren understand the nature of the &og puppet involved lessons on the child's own

), . . . . ..
hegy and its parts, the body parts of a doll which is not real, making and manipu-

| -

la%ing puppets, and becoming familiar with both real and toy dogs (70). f

v

With every advance in understanding, attention patt?rns shift as another set of

. ; . A . § L L
experiences becomes comprehensible, familiar, and perhaps even boring. At a given

‘timc, for a given child, the most intéresting experiences are those which are/modcr—

ately discrepant from what he or she already understands. According to cognifive

thoory'(ZO, 30, 54, 55) children will be naturally drawn to these mind-stretching

experiences, and will attend to them without any external rewards or threats. In

=

large classes it is, unfortunately, difficult to devise group programs to keep pace

with the different comprehension and interest levels of the children.
- !

The discrepancy between a child's understanding and th%: required By*? new

evert is not the only cognitive factor determining attention. Between thé ages of

. i
1 and 3, children seem to increase in thé length of time they will attend to puz-

-~ .
O

zlirg materi'als such as distorted faces and figures (29). On the basis of the dis-
crepancy principle alone, one would expect children to grow less attentive to these

stimuli as they grow older and develop more complete understanding. The results ca.

e explained if one considers .that as children mature they develop inér§é$ing abilit
a A

I

RN .
to generate hypotheses about unusual, experiences. They continue to lodk at or lista

o~

to puzzling events while they fry oyt alternative explanations. In lookfﬁg at a
] .

~
/

picture of a three-headed man, for instance, children hight think to themselves that
‘ ’ 3 /
the picture ''really" represents th ee man standing behind one another with heads

tilFed at different angles,‘Qhat}ét'truly s a three-headed man, that two of the
. , i ,

heads are false, etc. Older and\bg%ghter children can think of more ways to cxplairn
e ‘ Cdg
pnzzling experienges, and so pay hji’i?ention for a longer time (29). !‘

. - b ) - . : , .

> The classroom teacher who musf cope with children who stem to atténd to the’
5 ¢ { ;

vrong things, or not at all, might consider the problem in the context of the five

E
/
{
t




ceterminants of attention presented above. Perhaps the children are inattcntive for

s

cne or several of the following reasons, which have been derived from theory aﬁd,

resezrch on attention: /

1. The children might not be able to see or hear what is happening.

v

2. A lesson requiring close and sustained attention,may be scheduled at the wrong

»|

time of day.

3. Teaching materials may not be attractive (in size, color, or design, for
instance) to that group of children: . ,
4. Particular experiences may have no meaning for the children, or the childrenlmay
not ﬂave learned which aspect of an event carries the important information.
5. Events may be too familiar or, more likely, too novel and incomprehensible.
Even if the experience is perfectly chosen to stretch the limits of'children';

. understanding, their attention may be limited by their inability to consider

the new experience in a variety of ways.

-
‘

Iinv Does Childrecn's Ability to Focus Their Attention Change with Age? P

~

David, aged 3,.has lost his hat. It is in plain view ou top of a
table, but.he does not see it immediately. ‘The teacher suggests that
he look for it and he|\ makes a vigorous effort, running about the room,
moving his cyes in eveky dirvection. After a few seconds of unsystem-

atic waﬁdering,‘he,gives up and asks for help. | // » g
1. Youn§ children have relatively little ability to plan and carré out a search for

useful information.---Between the ages of 3 and 7, children change dramatically in

+*heiir ability to conduct a search. Three year—old David's difficulties in searchlng

. 3

far his hat afe paralleled by the d1ff1cu1ty he would have in searching for a par-

3

ticvlar feature of a picture or design. Comprehending a complex visual pattern

requires more than a single glance. To learn what is in the pattern, dhildren must

s
N
[dgeny
-
ko
(S )
\




the answer (6, 62). ‘ . y .

. -19-

move their eyes purpoﬁefully to scan its vérious parts. Studies in which children
have beern asked to i&entify, mgtch, or discriminate among objects have found that
older children are'slqwer and mofe accurate in their judgments (1, 62, 73). They a;;
also more efficient 'in their search; they act.as.if they know where to look for
criticalAinformat;on (49). EEVénxa\ggESEEiéd object to identify by touch, 6- or 7-
vear-o0lds trace its outline with their hands, but 3- or 4:year-old§‘§ziig—ij—in thei-
palm without systematic man;pulation (73). In trying to discriminate a shapé visu-
ally, older children will follow the outline of the figure with their eyes, while
younger children let their gaze wander about somewhat hapHazardly (73). With more

experience (usually between ages 7 and 9) children also learn when to stop attending

Younger children continue to search a pattern long after contacting the information

: . | .
.necessary to solve a probiiem, but older children stop searching as soon as they finc

LY

To some extent, improvements in search skills probably reflect children's learn

Y

ing, discussed in the previous’ section, of what aspects of an event are likely to be
important. In complex situations, however, there is also the influence of develop-

wental changes in children's ability to plan and rcgulate their behavior. Older

children are capable of forming and carrying out a search strategy that scans the

most likely spots first, covers the remaining alternatives, and ceases wherl no more

information is necessary (62).

v
\

2. As children grow older, they become increasingly able to "tune out" irrelevant

-

information.---Preschoolers' attention is captured by any intense, recognizable, or

puzzling stinulus clement. If something is naturally intriguing, they are not able
+.; ignore if{on command {27, 51). For this reason, yéhmg children are often said to

”
pe "distractable." A voice from the playground may intrude on what the teacher is

¢

saying; the sight of another child's interesting activity can draw attention away

t»om the assigned project. Preschoolers tend to notice bits and pieces of everythin

N e
'(: (c iH '0
I [}
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they are cgp0§ed to while older children and a?nlts become very efficient at
aztinding oniy to tiose elements which are relevant in a particular situation.
Young children, tﬁen, often do not distinguish between what they need to know and
that which is incidental, and their learning of importanf information may be reduced
beciuse they éttend to and learn a little bit of gverything (22, 36, 39,.61):
Preschéolers aie not, however, totally unaﬁle to control their attention. ngr
time, they do learn how to attend in standard situations which occur often enoﬁgh to
rrovide the opportunity to learn appropriatc habits (175. They,may sometimes attenu
ar.d learn better if instructed to remember specific things (72). Théy‘are also‘
quaite able to block out monotonous and uninteresting distractions such as the noise
of a typewriter (68). '
3., Young children have éiffiéulty attending simultaneously to several aspects of a
situation.---Somewhat contrary to the increase with age in children's ability to
{orus attention, is the corresponding increase with age in children's abiI{:y to
""decenter" and consider several aspects of a proble@ simultaneously: There is no
actaal conflict, however, in saying that children's attention becomes. more focused
with age and that it 2lso becomes less "centered,' since these.stfategies relate to
different aspects of perception. As children grow older, they leafn to focus on

I3

impertant information, but they also learn that certain situations require simul-

Lntil about age 8, children are likely to say that a tall, thin glass: contains

r.nerus attention to more than one factor.

"more to drink" than a short fat glass even though the latter contains the same or
cven a grealer quantity. They center their attention on one dimension, the height

~f the liquid, and ignore its widgh (7, 50, 563.- This behavior, if’ depending on

"he theoretical viewpoint one\adopts, perhaps mpre of a logical than an attention

sxohlem (15, 56), Whatever the reason, young children tend to notice »that pq;ticu

-

. %
lar aspect of a problem which is most obvious and to try to:.solve it without

’

v
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attending to and considering other factors. Centering on, a single dimension may be

an important determinant of young children's tendency to make quick imﬁulsive judg-
ments on perceptual problems. They don't attend to and weigh all the evidence (32).

4. Teachers can use several approaéﬁgs in adapting educational experiences to young

! s
children's limited ability to plan, focus, and decenter "their attention.---One:techs

anique that may prove useful in the’long TUNn islto’give children practice in search-

ing. Children can play at finding tﬁings both in active search games such as hide

-
¢ A e

and sezk and in ”percepthal“ search activities such as identifying by touch"objects

. hidden in a paper bag, finding ”hidden“xsbjects in a picture, or looking at a set c.
. similar drawings to determine which are identical and which differ in some detail.

“When Qﬁe teacher's immediate objective is not to improve children's search

sk’ 1ls but to ensure their attention, the.best approach is Riobablthozdevote sub-

stantial effort to structuring the situation so that attention is nathraily drawn tg¢

. ) L T
appropriate features of the experience. Extraneous -comments (43) and other dist;ac-”,
' N , ,
tions g%%?ld be avoided. Visual materials should not be cluttered with extra infor-

Y

1nation which the child must ignore. It is quite possible, for instance, Ehat.ma;e-

rials which are color-coded to '"help' a child learn to discriminate diffegences in>

“

number or length may actually éomplicate the problem by distracting the child ‘frem
the critical dimension (64). ‘Piaget (58) has suggested'that the color coding of

\
Cuisenaire rods may sometimes makg.it more, rather tham less, difficult for children

to learn the number and lengthdrelationships which the materials are designed to

v
* >

teach. Piaget's prediction, derived from his theory of knowledge, is that color cod-

ing should be minimally distracting when the yods are acti&ely manipulated by the

4
Id

children theuselves (the way they were designed to be used). The colors Should be

n12 confusing when the rods are usqdlfor demonstrations by the teacher, with the

cnildren watcﬁing“but not participating. r,,. . :
'S : . : !
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How Does Sensory Discrimination Improye With Age?

In one sense children!s discrimination abilities are extremely good from birt
- .
onvard.-- Even young infants show signs that they are capable of discriminating am:

different shopes and patterns, colors, and sounds (10, 12, 31, 33, 40, 44, 45, 46,
48, 62, 67). Children's sensory systems change slfghtly as théy mature, but these’

physioibgical changes have very little impact on perceptual capacity t62).
» 1 ¢ B
Preschoolers are even able.to perform discrimination tasks which require the

integration of information from different senses--sight and hearing, for instance,
) A}
or sight and touch. At one time, psychologists thought that young children were

unable to integrate information from the different senses and proposcd that the
development of this ability might serve as a useful predictor of 'reading readiness™
o , .
(3, 47). Convincing evidence now exists to show that sensory integration ability
L] - .

s

is present from infancy-and that tasks requiring sensory integration (e.g. matching

a sound with a written symbol) are not necessarily particularly difficult for young'*

children (2, S; 8, 20, 28, 35).«
;n.another sense, however, children's discrimination abilities get much better
a: they grow older---Everyday discrimination problems usually require much more th:

“he scnsory capacity to detect a difference between two events. Discrimination in

« . . . ’ ) . B
. the broad sense, or perception, is a process whichidraws on all of the child's intei-

lectual skills and previou§'experience. This is particularly true when children

mist discriminate quickly or when the sensory information is incomplete, ambiguous,
g . .
ot buried in a mass of extraneous information (6, 16, 36, 19,(61, 62). As children
language and
-

s
EX

grow older they attend more efficiently, remember better, acquire
N ' .

) . . . LN “"\* / .
d~valop more mature logical reasoning skills. All of these changes help a"child
make faster and more accurate discrimina;i?ns. The importance of age changes in

. \ -
attending skills has.already been discussed. A brief introduction to other related

prosesses will balance this description of the development of discrimination #bili-

ties} . - ) ) \Q
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fne cr e wdst important age changes in discrimination coliiry is Lrprovean. t L

ﬂre ability to discriminate and work with information that is presented over time,
rather than all at once. }he development of this abi}ity to meke perceptual compari-
;ons of new information with older, remembered informafion may be responsible for
age iﬂprovements in children's,ability to.solve problems such as heafing some sounds
aad then matching the sounds to written symbols (20, 28, 35).

ThHe development of language also has considerable impaﬁt on children's discrimi-

nation abilities. Learning names for particular classes of experience forces the

] : . .
rlild to iso%ate and attend to the distinctive features which identify one group (e.g.

logs) and distinguiéh that group from other similar groups (e.g. ca;s or horses). It

is generally easier for both children and adults to identify and remember experiences

-

for which they know a name (14, 62). . ' . o

4

Certain kinds of discrimination problems are actually problems in logic as much

»

-

as §ensofy detection. Learning to discriminate ''left" from "right", for instahge, -

invplves understanding an abstract logical relationship (see Chapter 5)}. Young chil~

’

.~en afe capable of making extremely'fine sensory discriminations but often falter

N . - . ’ 13 v
‘hien asked to make a.judgment which requires reasoning beyond their years.

LY

A /
Foints to Remember

If a child with normal sensory capabilities has ‘trouble with a particular discrimi

gCion, there can be ceveral possible reasons for the difficulty. Teachers should .

.

e Ll - ' i3 v N .. ... - - ’
v.merber that they can only observe a child use a discriminatisn, that is, make a

’
i

respcrse which is the result of a chain of information processing. :What comes opt s
v ;
N

not always a perfect indicator of what went in. Careful analysis of the child's beha—'

Jior might indicate,'for instanee, that ;hejchild attended to the wrong aspect of the
%ituation, or that the child d}d'nof know the Appropﬁiate name for the event. Chil-

dren's ''mistakes'. are rarely random, and the sensitive teacher can often learn a grgat
deal about a child's thinkiné from trying to imaginé why a ciiid has made a particular

respose. , 'Often a child attends to aspects ol a situation which an cdui* would not

have cunsidered irpoviast. ST




o
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2. If children scem unable to pay attention to an activity it may be that they
don't have sufficient understanding of what's happening to fit the new experience
into the context of that which they alriady understand If a group of children are

restless and 1nattent1ve it might be best to. change to a different act1v1ty and

begin again another day with a 51mp1er presentation. g

3. Young children do not always attend to those aspects of a situation which seem
A
important to an adult. They:need to learn which dimensions of arsituation are criti
4

Y . . . . .
cal and which are unimportant or irrelevant. Sometimes a lesson may be easier for

young children, preschoolers especially, if the teacher takes care to eliminate }
extraneous, and potentially eonfusing information. In teaching preschoolers to
idéntify different shapes, for instancéﬁ it might be best to start with a set of
forms that are all the same color and size,'and‘t\en work gradually up to tasks in

which the children must focus on shape while ignoring color or size differences
< ’

(43, 64).

v .
4. If children have difficulty making certain .types of discriminations--language

-

sounds pr letter shapes, for instance--they may need more exposure to those sounds

or shapes, coupled with activities that direct their attentiom to the distinctive

N ’
.

{eatures that differentiate-the items and'illuitrateothe meaningfulness of the dif- -

el ‘;. =
4
ference. Tracing, sorting and matching tasks are among the activities a teachﬂr (

\ ’

might choose to- help children learn new discrimihations.. ‘

There is no eﬁidence that children from any ?articular_home background are gen-
erally deficient in ability'to make perceptual discriminations, but some children
may not haVe’had much practicevin making specific types of discriminations that are
important in school. Many preschoolnand compensatory education programs provide
dascriptions of curriculums for helping children to learn impertant discriminations

. 8

(11, 66, 70): o , -
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Digest of Recommendations

. Suggested Teaching Techniques

Chapteyr 3

Meuory

~

Raticnale

r(’ 2 .

2

Selected Refsrences

1. Recreate experiences in words

or pictures so that children
can recognize material from
past activities. Photo-
graphs of a field trip or

special project will help

-

children remember what

they did. jSho@ing chi%ﬁréﬁ
the illustr?tions frcm a
story will %eip them {eteli
the story. ,311

o

Present new imformation in
. oy

small coces: f%he younger

2

R
the children, tHe smaller

the dose. Add mbre only
after the first has been
\

\
XN

well learned.

t

Young children have excellent

perceptual recognition memory.

>

Preschoolers are almost as
accurate as adults in recog-
nizing things they have seen

before.

Young ciitildren have very
limited short-term memory
capacity and can absorb

onl& a few items of new

information at one time.

Berch and Evans,
1973; Brown ;nd
Scott, 1971;
Fajnsztejn-Pollack,
1973; Hoving, Mérin

and Krcnick, 1570;

Perlmutter and

Myers, 1974

» <

Miller, 1956; |
Farrhem-Diggory,

1972; Goodnow, 1%72
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Suggested Teaching Techniques

~

Pationale

Selected References

Al

’

contexts.

>

P

whi le ieardirg.

Fs, Pepeat.information as needdd
until children remember it _
well. One correct answer
doesn't necessarily indi-
cate enduring memory.
Repekition can take the
form of presenting the
same information in a

variety of different

. dren.

4. Permit children to become
actively involvéd with the
informaticn they are to
remember. Whencver possible

Tgive the;TXbe opport&nity to

touch or manipulate matierials.

5. Makewsufe'children know the .-
correct nanes for things.
"When working~&ith pre-
schoolers it is espcciaily
important to have thea

repeat the naees cut Joud

2
Children remember better

if information ig presented
more than once. Repegitioﬁ
is helpful even when the
scme idea is presented in
several different forms.
Cnildven who partially
understand an idea are

likcly to maintain interest

‘until they have fully mas-

tered it., Repetition is a

form of play for young chil-

e

Memory is often increased '
by active inQolvemcnt in |

the form of activities such
as touching or manipulating

objects to be remembered.

'

il

'y

.Labeling aloud helps young

children to remember. Ele-

meritary school children ma;
ao this'sponkaneously and
silently, but preschoolers
need to be encou;aged to

Tab2) wioud,

ot {\_ o iy »
P .
.

Brown and Scott,

1971; Hoving, Coates,
Bertucci, and Riccio,
1975; MéCarson and -
Daves, 1972, (See

Chapter 2.)

Balling and Myers,

~
1971; Blank and
Frenk, 1971; Wolff,
1672; Wolff, Levin,
end Longobardi,

~

1972.

Flavell, Beach and

Chinsky, 1966;

Kiﬂéslcy and Hagen,

1969; Locke and’

Fehr, 1970




Rationale

Selected Referencers

Suggested Teaching Techniques

6. Tlan a series of lessons around

the same theme; try to relate
new learning to experiences
which are already familiar and

comprehensible to children.

Plan problems so‘as not to
demand too much af young chil-
dren's short-term memory.
Young children can sometimes
handle more advanced logical
problems if the péoblems don't "
reouire much mémory. Pre:
schoolers, for instance, do‘
better at softing‘tasks when
they. have only é fgw items to
sort. Elementary sﬁhool chil-
dren may do beéter if problems
are written down than .f they

have to remeiber the problem

infermation vhile they are try-

inz %o work out a soluti=>n.

Information that is organ-
ized, familiar, and com-
prehensible is easier to'

remember.

"m?mory aids'" such as
writing down the terms of
a problem, help elemen-
tary school children to
solve problems that would
be beyornd them if they

were given orally.

L 4

Horowitz, Lampel,
and Takanishi, 1969;
Rossi and Wittrock,
1971; Hall and

Halperin, 1972

See Chapter 5,
Balling and Meyers,
1971; Roodin and

Gruen, 1970.




Suggested Teaching Techniques ',

Rationale‘

Selected References

8.

Teach children to try to remem-

ber. Children rememher better

_
vhen they are taught to use,
tricks such as sayiﬁg things
over and over to themselvegs,

\

(verbal rehearsal) writing

things down, or using pic-
torial "notes' to help them-
selves' remember things. .Pre-
schoolers, for instance, might
Participate in setting up pic-
tures or diagrams to show where
various toys are spored. Ele-
mentary school‘children could
make drawings of a display they
have created, and use those

drawings to set up the display

on another day.

Techniquegﬁyhich help memory
are appropriate even wheén
children appear able to get

by without this help.

By about age 6, children -

spontaneqpsiy begin to
use memory strategies
such a$ verbal re 1.
When preschoélers are
taught these strategies
they often remember

better.

v
3
Children as.old as 8 fre-
quently remember better if

given the aids sug- s

gested in this digest.

AN NN

Corsini,” Pick, and
Flavell, 1971; X
Ryag, Hegion and
Flavell, 1970;
Kingsley and ngn,

1969.

f,,

A

Hagen, 1971;
Farnham-Diggozy,

1972; Goodnow, 1972
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. thherefore, be made on th¢ basis of overt responses that demonstrate memory.

Memory

How Does Memory Work?

)

Memory makes it possiblé\for childgen to profit from experience. The processes

v

invoived in this important ability are internal, and judgments. about them must, o

%

There are two direct ways in which children can show that théy remember some-
thing that has_gébpened in the .past. éhildren can recognize whether or not an event
i
is familiar. *A recognition response is usually a simple yes or no. Alternatively,
children can recreate the information they remember. When an experience is recreated
in words (i.e., children repeat, label, or describe what has happened) the response
is called recalit\ When nonverbal .means are used to recreate an event (as when chil-

dren make copies of a design they have seer or hum a tune they have heard before)* the

response is called reconstruction. Memory can also be measured indirectly, by obser-

’

4 .
ing the extent to which the solution of a logical or practical problem reflects reli-

4
»,

ance on remembered information.

There are two types of memory. Long-term memory (LTM) is the process whereby
enduring reccrds of cxperience are stored. Once information is stored in LTM it is
probably there for a lifetime, but it may be '"forgotten" because it has somzfow gotte

-

”lost“;in the LTM filing system or because its retrieval has been blocked by inter-

fercnce from other learning. Experiences which fit well with what children know

T .
already, and with what they 'will learn in the future, will be more systematically ~

frled and thus be easier to recall. Sometimes experiences seem to be stored as sen-
’ ' 8
sory images of what actually happened; at other times memory records are symbolic or
verbal translations of experience. | N
The othex process is short-term memory (STM) which is a temporary store for

incoming information and for information called up from LTM for present us"e. ST™

can hold only a very limited amount of information at one time. In adults, the limit

POHLTY
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is about 7+2 "chunks'" of. 1nformat10n (33). Seven chunks of information might béa3
unrelated 1-digit numbers or 7 randomly selected words "Benevolent provldence gave

us short-term memory just long enough to hold a telephone number--and failed to pre- '
dict area codes'" 149). Information is held in STM for a few seconds or unt11 one's

attention is diverted elsewhere. Whatever is not transferred to LTM is then for-

LN

gotten. Adults help themselves hold information in STM by repeating the infermation
over and over until it is used and no longer needed, or until it has becn permanently
stored ln'LTM.

Organization of information facilitates the use of both short- and long-term

memory. In LTM, organization permits efficient filing and ultimate retrieval of

N .
information. In STM, organization increases the information-holding capacity of the

’ﬁ
store as isolated chunks of 1nformat10n are collected into a few larger chunks. The

number '"1776" is, for example, much easier to remember than most other 4-digit num-
P !

bers because it can be chunked, coded and stored as ''date of the American Revolution"
B .

rather than as four separate numerical items. More detailed discussions of the
[4 ' 1]

memory process can be found in Information Processing in Children, edited by Sylvia

Farnham-Diggory and in Volume 14 (1971) of the jburnal Human Development.

"In the pages that follow, it will become evident that young childrén's memory
performance shows patterns of strengths and weaknesses which depend on such factors
as the. type of response by which memory is measured frecognition, recall, or recon-
struction), the meaningfulness and organization of the material to be remembered,
the way information is coded for storage, and the demands placed on the child's very
limited short term memory capacity. An understandlng of how memory functions in

young children can give teachers the opportunity to improve the chances that what is

taught will not be forgotten. . T,

A0 HAR
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How-is Young CQildren's Memory Different From Adult Memory? ' : \

-
.

5 4

.

-t Memory is not an automatic 'mindless' process, but "a Eﬁﬁ@ial case of intelli-

. , \

.. S N . e .
gent activity, applied to reconstruction of the past...." (34). The maturity of:
7 . !

o

children's reaséning skills and the scope of their knowledge affect how well they 77

'will be gble iv remember. This is particulariy true when memory tasks require fotus-
ing on select samples of important information, organizing material into systematic

3

units or translating experience into efficient codes. A general rule is that the

>
4 .

older the children the better will be their memory skills., Performance on recall

and reconstruction tasks has been shown to .be better in dhildren who are'olqer,

~
brighter, or more familiar with the type of information to bc remembered (1s, 17, 27,

28, 29, 30, 42, 45). . - A

One exception to the general pattern %f increasing me;org skills with increasing
We age is the performénce of young children ;n tasks of recognition memofy;-—-Children
as young as 3_years old are amazingly accurate.in their qbility éo recognize which
.of a large set of objects:- or pictures they have seen before and which are neﬁ.\ Young
children perform almost as well as adults, even wher theie is a delay of days ér
) weeks betweéh the time they first saw thé material and tﬁe’time of the tesk.ﬁbrx
recognition (4, 6, 10, 25, 35). Recognition of perceptual images may tap more éle—

mentary skills than are required for other types of memory tasks. - \

~

Yo;$§ chglérén have a very limited capacity for short te;m mgmorg.--—They procest
few elements of new information at a timé, and the few that are retained for a Eafond
or two are likely to be lost before they caﬁ‘be useé. In the standard &igit-spanx
memory task adults can recall 7+2 chunks of information but preschool children ca&
cope with no more than 2 or 3 chunks, 5-year-olds with about 4 chunks, and 6 to 7—%

year-olds with 5 chunks (11)." Other investigators, using different tasks, give

slightly different estimates of young children's STM ability. All‘agree, however,

that this ability increases as children mature (16,’18, 19, 47).

El{llC T nentg 1
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Limitaticns of STM affect not only children's ability to“memorize, Eut the
P B ;
zbility to follow instructions and to use remembered information to solve logical

—

. < ’ ’.
problems. Young children tend to solve complicated problems better if they are given
Mremory aids" so that they don't need to remember all the}problem components, or steps
to solution, while working out thic answer (2, 42, 50). Older children and adults

routinely use aids to help their memory. Fbr example, they write down complicated

problems which contain too much information to remember all at once. Children have
‘ o

much greater need for this kind of help. . SSee x

The use of strategies for remembering is one of the major factors which distin-

guishes memory in preschoolers from that of older children.---Before age 5 or 6, chil
7
ven don't seemto plan to rememb!&. Under some circumstances they remember better
I L

if tbld that they should try to remember (56), but in most research situations pre-’

schoolers don't remember any better when told to do so than when no such instruc-
i

Ll

tions arevgiven (1, 13).

When adults or olderxr childrén know they will have to remember some;hing, they
use a variety of strategies to help themselves. If the information is orig%nally
,vérbal or can be readil} labelled, adults and school-age cﬂildren tend automatically
to say the name to theﬁselves. The labels are then ''rehearsed", silently or aloud,
until the time for recall. Preschoolers sometimes spontaneously label information
as it is p}eéented but they do not alwayg do So.° This is due in part to the fact
that they are less like1§ \.an adults to knoy\fhe apbrobriate names (}3, 27). Pre-

schoolers may know labels yet not use them, and even when they botg know and use
labgls they don';’témplete the strategy by rehearsing the lébels during the dqfay
"interval'(is; 2%). Preschoolers ané kindergartenefs can be taught to‘labél aﬁd
rehearse out ioud and they usually remeﬁber better when using these techniques (15,
26). Asking preschoolers’ to label or rehearse silently does mot seem to helpAthem

1

much (26).

BN eaagl
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When a memory task .calls for recognition or nonverbal recreation rathet than

for recall, there are nonverbal gtrategies which help adults and older childneﬁf
- ., s \ 5 g 7

f i .

remember. One approach is to concentrate on a perceptual image of the information,

keeping the picture "in mind" after it has been removed.” In one study, 4-year-olds
: . ey < . ;‘ H R
were -able to recognize three-dimensional nonsense shapes better when they were

>

instructed to visualize the shapes than when they received no such instructions (32).

In other studies, however, instructions to form images have not becn particularly
helpful to veryryoung children although this strategy can be used effectively by
elementary school children (38, 40).

e

Adults often make‘note;’ef thirigs they must remember. -Written outlines, dia-
grams and patterns aLe useful ways of pthetving enough of a body of information so
. that it cin be reproduced wheh called for. PreschHoolers typically do not use Such
strategies, even when it would be very s1mple to do so and the notetak1ng,.dev1ces
are supplied. Young ch11d*en can sometimes be taught to take and use p1ctor1a1 -
notes, but they are frquehtly so inefficient that their products are useless. The
age at which ehildreg can learn effective notetaking skills pfqpably varies with the
comelexity of‘the task (8, 44).

Teaehers might wish to.introduce the idea “of notetaking as'part of heginning

instruction in reading and writing. In the congext of the !'language experience"

method of reading instruction the teacher can demonstrate hdw a written record serves
¢ * ? »

s ” ar
o

as a valuable reminder of past experience. o
Memory reflects children's general cognitive capacities in several ways,n—-The

relationship between memory and tested general intelligence has been mentioned.
. \ Y

hd

There are also specific relationships between performance on recall and reconstruc-
tion tasks and maturity of the logical ability to deal with such conceptual problems

as the interrelationships among classes (46), seriation (9, 12, 36), and spatiaf .

relationships (36).
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The development of logichl‘u;derStanding sometimes has very surprising effects

on memory. Kindergartencrs, for instancé, have been shown a set of sticks arranged

in a ""staircase" series of increasing length. When asked to draw the arrangement

immediately after they have seen it, the .children often made incorrect reproductions.

v

Several months later, with no additional exposure to the arrangement, these childrean

were asked agéin to draw the sticks. The children often drew better series after a

long delay than they made on their first attempt. Children's memory for a single

- N

experience changes -and may improve over time as they develop more mature understand-

ing of what they should have §een.(9, 12, 36). f T L
When Do Children“Remember Well? ° R oA

TN

Up to this poig%, the,emphasis has been on how the memory of young children dif:

fers from that of older children and adults. It should be clear, howevei, that pro-

1o

cedures which are useful in helping adults or older children are also useful in help-

ifig young children reﬁember. _Indeed, these techniques may be especially important

*to use with young children because of the limitations of their memory ability.

Children remember a set of information better if it is familiar, meaningful, N

and contains Scme internal organization. (21, 22, 23, 43, 44) .---Since recall is ant”
" \

intelligent process whichrreflects mental crganization, any procedure that helps
. /
k]
ckildren organize new information will also help them remember.
" . '

Young children often remember better when they have been actively involved with =
the material to be remembered.---This involvement might be naming or talking about
the material (5), or touching, tracing, or manipulating it (2, 52, 53). One great,

advantage of real‘Bbje;ts as teaching materials is that they permit this kind of
s £ 4 ’ ’ .
. TR \
involvement.

.
P

Young childrep remember better if they have more than one exposure to the mate-’ '

rial, (6, 24, 28).---Repetition does not have to be in the form of a drill in which

P

x




‘exactly the same information is presented
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ol
over and over again in the same way.

¢

Iﬁﬁeed, children are better able to learn the name of a conceptual category, such

"fru;t" if they are given many different examples of items in the category

- -~

(apple, banana, peadh etc.) than if they are given a few examples which are rqpeated

many times (Zéj. Children rentmber pictures better if, weeks after the initial

-

learning, the picture names are used in a story (24). ¢

Young children remember better if they are interested in and pay attention to

v

the information (see Chapter 2).---Many of the procedures which facilitate memory
LN

may be effective, to at least some degree, because they increase children's attenticn

to the task.

Points to Remember

€

There are a number of strategies teachers can use to help children overcome the
f
limitations of their ability to remember:

1. Since young childrén have excellent ability to recognize visual information
even after lgng delays:, te;chexs can Qge familiar objgcts‘and pictures to
help children remember. Because recognition tasks are easy for pre-
schoolers, they can be used to build confidence and inferest. For
instance, the child who cannot retell = story without help will probably
recognize the illustrations and will be able to use them as cuves for organ-,,
recall of the story. Teachers can also build ¢n éﬁildrén's recognition
memory by beginning new lessons or activities witﬁ_a summary of ezrlier,

a
X:

related activities. The children will probably be able to participate in

2. Because young children retain relatively few items nf new informatien, foh-

‘ .
this review by recalling some details. Lo

chers should make sure that each small set of information has been thor-

cughly learne& before presenting additional information. Inexperienced
{ R

- SUBE
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teachers are often tempted to present too much information too fast. A

preschool lesson on shape concepts, for instance, may procede well so leng

as the teacher restricts the discussion to 'circle" and "square' but col-
lapses when "triangle" is prematurtly added to~§§e:iet. 1f children have

been "overloaded' with new iﬁformdtion a lesson may be impossible to sal-

. vage and is best put off to another time.

Rdbetit%on is often necessary for young chilaﬁen to learn. A child who has
learned a new lesson well enough to give a correct answer once or twice,(
may need considerably more.exposu;e before the memory jS‘secure. When
children Eeeé_repetftion, the&qdo mot find it boring, but the dangers of
boredom can be minimized by presenting the inferma%ion in a variety of ways,
Young children remember better when ;hey’c;p get actively involved with new
informetion by talking about, touching, tracing, or manipulating it. Since
real experiences permit more involvement than pictures do, they may be

better remembered, BEAN

- N . ¢ . . [
Children remember better when they can give a name to an experience. They

.may do this spontaneocusly, but the teacher can help by maklng sure that the

children kncw and use approprlate names, partlcularly when new expemaences

.‘.
R T

or concepts are involved. ' . - R
Information that f1ts together and makes sense 1§\e85ﬁbr to remember This
point has several implications: (a) A series of lessons should have an
internai striucture. Several lessons planned around a central theme will be
remembe;ed better because the children will be able to relate one day's

learning to -the next. . {b) Lessons should be related to things the children

already know from their experience both in and outside school. When the

v

_learning involves words and experiences the child knows and understands,

EY

memory should be better. {c) Some ideas are difficult to present in any

TRIEIRW |

-
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way that makes sense to young children. If a éarticular lesson.seems to bé
unusually.difficult for the children to remember, the tea;her might try to

analyie the ideas in the lessons and reconsider the appropriateness of the

less;n for that age group (see Chapter S).

7. Teachers should take the limiits of young children's short term memory into

’
.

\ .
account when planning problems, Sometimes a problem can be redesigned so

- ¥
that it has fewer terms or sQGPS. Problems for elementary school children
. L

may Be easier if fhey are wriften down than if they are given orally. 7.

- Lo
8. Children can be taught to try to remember. About age 6, children begin to

do this on their own, but both eleméntary and preschool children can prcba-

bly bemefit from instruction in memory strategies such as repeating lessons

over and over (verbal reﬁéarsal) and using physical clues to prompt memory.

-

Even children who are too young to write may be able to get the idea of

"taking notes' through tasks such as méking drawings of the arrangemen$ of
. ] o

- -

objects on a table, then using the drawing to recreate the arrangement at
_ -

some later time:

S ,

Precise age ranges have been omitted from the recommendations in this chapter
because, in addition to individual differences in children's memory development,
there are great.differences in children's performance depending on the exact natur~
of the materials and procedures used in a memory task. Teaching procedures, such as
icpetition, active involvement, and labelling, which are vital to helping pre-
schoolers remember, are also important to older children. Even if children of a

certain age can learn or remember ''the hard way' they may still benefit from teach-

irg strategies which make memory easier.

"M :’ {‘t IR S *
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Chapter 4
Language

Digest of Recommendations

Suggested Teaching Techniques
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Selected References

1. Give young children ampie
oppg?tuhities to play and
&talk with one another and

,yit? adults.

%L

2. Create situations in which
children want and need to
formulate clear and com-
plete verbal messages. .
When they have diffi-
culty with this task, help
them by asking probing __._
questions--What else did
it look Iike?' ''What did

you do then?'--and by pro-

viding examples of good.

messggs.

S ' ®

Learning language involves

— )
talking as'well as listening.

= 4.

Children talk a great deal

" when playing amoﬁg themselves.

Some children will talk flu-
ently to their peers, but not

to adults.®

» Children provide more compiete

verbal information when they
know the listener really need§
this information. Children
who ave initially poor at
these games can improve with
help and practice. Children

tend to imitate the speech

style of their teachers.

o -

Garvey and Hogan,

1973; Labov, 1970b;

T —

Mueller, 1972

Flavell, 1967;

Gleason, 1972;
Péterson, Danner,

and Flavell, 1972

~

‘ .
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Selected References

3. Do not assume that ybung
children understand and
use words in temms of
their adult meaning.
Children may have a very
limited understanding of
words such as "more, on,

before, etc. and they need

extended exposure to such
words in many different
contexts before they fully

understand their meaning.

ildren about
their gramm Attempts
to teach mature grammar
to youngvghildren are

fruitless and may alien-

ate children.

5. Don't try to convert the
graﬁmar and pronuncia-
tion of children who
speak Nonstandard .
Englich‘to Standard

English.

Young children often understand
only part of a word's full :
adult meaning. Children may"
mask the liﬁits of their verbal
ébmpreﬂension by guessing meari-
ing frdm the situation in which
a word is used. Varied methods
for feaching "cognitive code"
vocabulary words have been used

successfully in innovative edu-

cational programs.

3

Children's érammar reflects a’
consistent, developing system
which will mature without speci-

fic teaching. Children will

imitate the speech patterns of

teachers and friends they admire.

Pressure won't work at this age.

' Chilgren can understand and -

read Standard English without

speaking ic. Nonstandard

" English is perfectly adequate

as a tool for thinking and com-

[§

munication.

neahy

(33

Cazden, 1975; Clark,,
1973b; Thomson,
1972; Weikart,
Rogers, Adcock ‘and
McClelland, 1970;
White, Day, .
Freeman, éantman,

and Messenger, 1973

Brown,11973; Dale,
1970; Smotherg@ll,
Olgon, and Moore,

1971.

Burling, 1973;
Hall and Preedle,
1974; Labov, 1969;

Eabov, 1970a,b
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‘Suggested Teaching Techniques Rationale Selected References

6. In teaching reading to all Emphasis on Standard English Burliing, 1973;
\

children, and particularly phonetic reading may lead.to Goodmaﬁ,_1974;
,to children who speak Nons anxiety and failure. The ulti- Labov, 1970a,b;

] N

‘ standard‘Eﬂglish, emphasize mate goal of reading in§trucl Smith, 1974

~

comprehension rather than tion is the training of indivi-

ES

Standard English phon- duals who can understand what

etics. Adapt spelling and 'they read. Pronunciation, or -
. - . —— Y
reading phonet%cs lessons phonics, is an intermediate

to the pronunciation used step which Céﬁ be handled in o P
A .

* by the children in the any dialect.

class.
7. Don't assume that low- .Languagé;helps children think bazden, 1972;
. ‘idcome children are "ﬁ&nt but it is not a(necessary tool Genshaftrand Hirt,
,."v;rbal" or that they lack*v - for logical reasoning. Chil- 1974; Labov, 1970b;
the verbal skills neces- dren from'low—;ncome éamilies Shriner and Miner,
sary for thinking. perform quite well on some 1968; Spence, 1973
measures of ve£ba1 ability. p
. Verbal ‘ability in Nonstandard .
~ ' English‘is just as sufficien£
‘ for th;nking as ability Fo
. SN , _ use Standard Engiish://The 5‘
language children reveal in ‘
g. ' . | 'talking to a teacher may be

only a fraction of their true

competence._ : .
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How Can Teachers Encourage Children to Talk?

Children learn to talk gell-?and, perhaps, gain a good foundation for writing
well) by getting extensive experience in talking.-ﬁbListening to a teacher is only
part of ienguage learning. To mastgg a growing vecabulary and develop increasingly

t

mature ways of putting words,together, children need to talk as well as listen (8,

18). . : -

Everyone likes to talk to people who talk back. In a classroom situation, tea-

. 4
chers are inevitablygdrawn to the most verbal children, with the result that quiet

and inarticulate children become relatively more so as the school year progresses

and the teacher devotes more and more time to .conversation with the children who

o -

probeblx need it least. One advantage of highly structured T@nguage drill programs .
(such as DISTAR) is that they do insure that a}I,cHildren get at least some experi-
R ~ B ] 5
-ence in talking with the ‘teacher (8, 9). {
) ) )

Certain teacher-child situations are better suited than others for getting the

¢hild to talk. As a start, the teacher can become a better listener by sitting'or

.

xstoopiﬁg'to meet children at their eye level. Many chlldren are turned off by tea- °

- chers who ask,questlons which are not real requests for 1nformat10n but tests of

knowledge. When a teacher holdg up an object and asks, "What is this?" he or she is

‘asking a "test" question. The children know that the teacher does need. that informa-

-

tion, but is testing their knowledge.. ‘Some children love such challenges; others
avoid them dith "I dunno" (38). Children seem to talk best in situations where they
tan talk with a teacher and answer questions that are real questions in situations

/ I3
that are interesting to both the child and the teacher (9). '"For example, rather

s ¥ o3 - .
than asking a child what he had for breakfast a teacher might say to whomever is

near and w111 llsten 'There are so many good things to eat for breakfast. I like

-orange julce. 1 wonder if everybody likes orange )u1ce"' (58, p. 23). \\;\\\_,_./

AN
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: q
The teacher's responses to children's speech are important in several ways.
3

When teachers are interested in what cﬁil@renqsaf'and refrain from turning a conver-

sation into a grammar lesson, children are likely to talk more in the future. The
‘t\»‘?
Soudkih . . . . .
teacher's language also serves as a model for chfﬁaren,to imitate in their own speech.
In one research study preschoolers' speech reflected their épachers' speech style

,after a few weeks of exposure to a particular style (56). y

e

Some children do not taik well in th presence of a teacher, despite great

efforts to engage the children's interest and put them at ease. .Some of these chil-

"~

dren come from backgrouns where it is not acceptable to speak at lehgth to adults.

L4
-~ t

These children may, however, speak very well when they are given the opportunity to
talk to other children (37, 38). Speaking to their equals‘or to even younger chil-
dren, ghildren'may unleash their full verbal powers. Preschoolgrs,talk to each other
a great deal when piaying together in pairs (25, 47). In one research study o§ this

situation, one or the other of the children spoke, on the average, once every 9
/ . -
seconds (47). In another stydy, in which the children were previously acquainted,

the rate was one utterance every 4.6 seconds (25). h -
"The quantity and quality of children's speech may vary with the types of acti-

vity in which they are involved. There is some evidence, for instance, that pre-

schoolers talk to each other more while playigé housef;han while playing with blocks

‘or working on a craft project (18). Such data should,\hoﬁpver, be interpreted with

. R . . . ';, .
caution. Almost any group activity can stimulate conversation if the teacher has

this geal in mind and provides materials or itleas that will facilitate discussion. _
- e A N M - . “‘

and cooperation (58). .o . A -
i 5"‘ ’ ' - T . I

e - &

o . - N
’ 5 \
A

Teachers Help Children Use Language for Effective Communi cation? .

“How Can
" Most children's speech is intended to communicate a message, even though the,
aqtué} communication may be rather inefficient. There are times, however, when chil- o

-

dren say things which are not intended for any listener, A child who is involved in
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a projébt ﬁiéﬁt make remarks.éuch as '"That's a good one," or, "Now I have to put one
over here.! Adults, o% course, also mumble to themselves, but chiidren are more
likely than. adults to Qse "egocentric speech’ when ather people are present, and to
speak aloud rather than muttering br silently speaking the words.

'/ Young_children's egocentric speech is not an undesirable thing. It is a normal
and useful early stage of development which may be involved in the development of
thiqging and self control (17, 18, 61). It accounts, moreover, for a relatively small
proportion of children's speech, even at the preschool level. Most children's\ytter-
ances have a clear communicative intent and are successful'in“éliciting some response
-from the listener (25, 47). “

Even ;hsugh young children's speech is not frequently egqcentrié in intent, it
may be eéoégntric, or inadequate, in that it fails to provide all the information
needed by'the listener.

Teacher (seeing Jimmy looking dejected): What's the matter?
CJimmy: “I can't find it. '
Teacher: What can't you find?
Jimmy:  The big ome.
. (Phyllis Haas)

M?pﬁ of what the child says';an be understood only if the listener can see what the
. chilg‘sggs, or reﬁembers the ﬁést eventythe child is trying to describe. Preschootl
.ngpeech relies heavily on tone of voice, pointing and the use of iﬂzefinite pronouns.

The three-year old will say "What is it?" to a iistener in the next room who could

not possibly know what "it" is (35). Learning to use language well involves develop-

ment of an ability to appreciate the needs of the listener, and to provide complete .

N

3.

Phyliis Haas, Personal Communication, October, 1974.

-
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verbal information. The need for such @ skill becomes particularly critical when the

child begins to communicate in writing. The gestureg and intonations which amplify
the ﬁessagé of oral language cannot be incorporated into written language.‘

To a éreat extent, children fail to communicate clearly because they do not
understand what the listener needs to know and ghat they must say to provide that
information. Young children produce their best efforts when the needs of the lis-
tener ;re dramatic and obvious--when, for instance, the child is ask;d to describe a
set of materials so that a blindfolded listener can perform some task. Even when
children perceive the listener?s needs they may, however, give less than adequate
information, particularly if the ideas to be cormunicated are complex (22, 42).

+

There are 2 number of strategies which teachers can use to help preschooiers
‘ ‘ . [
and early elementary school childrén communicate better. Several curriculum packages,

, 8 y . . . .
borrowing from research methadology, suggest structured "communication games' in
which a child must convey infdﬁqation to another player who cannot see what is being

4

talked about (}). Two child%eh';IEﬁff/;or instance,sit at a table on which a screen
' - g

has been placed to block their view of each'othe; and of each other's sections of iﬁﬁ

the table. Each has an‘assortment of Shapeé wiéh which to make a design. The chil-
dren take turns as speaker and listener. The spéaker makes a design with t#e shapes
and then tries to describe the design sé that the listéner can make an exact copy.
Children (aged 4) who ;re initiélly poor at these games become competent talkers
aftef a few weeks of training in playing the game with an adult who asks leading
quesfions and provides a good example of how the game should be played (28). One

child initially tried to identify a picture for énpther "blind" child by saying,

., |
-

"People are sitting next to each other." Cogpare this performance with the child's
description of the same picture after 4 weeks of training: 'The M & M is under the

pfctufe’with a cat and a mother who's holding the cat, and telling her baby to pat

if, I guess."

.
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Communication skills can also be taught in the course of everyday classroom

activities. Children can, for instance, be asked to convey oral messages to a tea-

‘cher or child in another room, or to describe an ongoing activity to someone who has

just joined the group. Adult listeners or byﬁtanders can help the young messen er
by probing for any information the child has omitted.“/

The kind of help children need ;o ioprove their communication attempts depends
on their age. Seven- or 8-year-olds will improve an inadequate message in response
to vague hints from the listener such as "I don't unders:andﬁ' Preschoolers need more
detailed help in the form of specific'questions such as '"What else does it look like?'
*What color is it?" or, ”What'did you do next?" (22, 49): Children of any age profit
from the combined experience of trying their own communications, and listening to

teachers' examples of clear and complete messages.

How Do Children Learn the Meanings of New Words?

Learning the‘f%}l ddult meaning of words is a complex process which is not com-
plete until children are well into the elementary school years. The task is diffi-
cult because the meanings of many words require abstract reasoning and familiarity

£ g

with conventions of language use.

AA adult might, for instance, look at a person and Judglng from ;?2} hair,
stooped posture, or other cues, reason that the person could be described as 'old."
In choosing this wérﬁ the adult is relying on knowledge that these perceptual cues
are fairly reliable signs that a large number of years have passed sipce a person's
birth. The ééult's‘word choice might also reflect the specific éontext of the remark
An ''old" graduate Jtudent, for instance, might be cons&derably less stooped and gray
than an "o;d” professor. .

Ybung children's word usage sometimes reveals their lack of mastery of the sub-

tleties which govern adult usage. Preschoolers, for instance, call a human figure

Y
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”older; if it is larger than a comparison %igure, even though other cues such as
dress and body proportion ciearly contradict this usage (34, 41). Young children

are aiso prone to use wordéyin inappropriate contexts and occasionally amuse adults
by making statements such as "There's only a small piece of cake but its middle-aged"
(18i. Adult language is frequently of little hélp to children who are in the proéess
of sorting out the rules for using a particular word. The preschool child who con-
fuses '"'older' with bigger is showing the influehce of listening to adults who use
"big'" as a synonym for "old,'" ''grown-up" or "mature'. The adult who uses "big'" this
way knows that ''big" does not always implx‘"old", but young children are less aware *

of the full meanings of the words and can therefore be tricked into errors of usage.

Despite occasional errors of usage in children's speech, it is often difficult

.to tell when a child's understanding'of word meaﬁing differs from an adult's. Young

children have usually mastered some aspect of a word's meaning. This incomplete
understanding may vften sefve children sufficiently well most of the time, but chil-
dren with incomplete understanding can have difficulty when the teacher's use of
words and their own interpretation don't coincide. Many psychological research tech-
nidues have been designed speéifically to lead children into errors in word compre-
herston or use, and thus reveal the linits of understanding which might not surface
consistently in real-life situatiOnsyQLS, 20, 43, 44). s

"More" and ''less', for exampfé;vare among the words which are imperfectly under-
stood in thé preschool years. Children aged 3 ér 4 seem tg‘understand:that “mbre“.
and "'less" are related to the dimension of quantity, but ﬁzve not y’sorttred.out the

-

di fference between "more", '"less'", and 'the same amount.'" 'More' seems to be under-
stood earlier than '"less" andlthére is a period when the child seems to think that
"less" i§ "more” (19). \: . | A ‘

Children are often able to respond correctly to‘verbal‘Qirections even when they

g . - .

are not paying attention or are unable to understand what is said. Children (and

- Y ‘) ’)
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adults in similar circumstances) do what they think the speaker wants, judging from
the circumstances. If a teacher says, "Put the crayons ety the box," the young
child, seeing a box at hand, will put the crayons §n§i4é'the box and pro%ébly be cor-
rect. Children below the age of 3'ﬁiliiéftep put an Qbfect inside a”container-even
Af the direction is to plaée the object under or on the container. If, on the’ other
hand, the child faces a table or otherllarge object with a flat surface on which
things can be.put, the child will assume that the direction is to put the crayon on -
the table (13). In a familiar situation, children often act more on the basis 6f

past experience with what is expected than by following verbal instructions. This

¥

tendency is more pronounced, of course, if the child cannot understand what the tea-
cher is saying. This guessing is not undesirable--it is, in part, the way children

learn new word meanings and grammatical pattérns. Teachers should,lhowever, be care-

ful in assuBing that children ugderstand a word because they appear to comprehénd thegﬁ?
word in a particular situation.h A word is‘ho§ %?IIV understood until the child has
sorted out the features which,disténguish it ff%m other similar words and under-
stands the word's meaning in the full range of situations to which it might be
applie&.

One way in which the understanding of words improves with age is from a limited

understanding of tbe word in a specific context only ("on" applies to things with

L~ surfaces but not containers) to a broader, more flexible underétanding (12, 13).
Teachers who know the limits of children's understanding can talk with the children

in ways they can understand. Knowing where a child "is" also permits the teacher to

present words in ways that will help expand the child's understanding to more mature

levels. - . ¢
Most early childhood programs stress the learning of particular, sets of vocabu-
lary words which will ultimately be useful in learning situations. Many of these

words deal with relationships of quantity, space, and time, or with dimensions of

ST |
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objects. The "cognltlve code' vocabulary of many preschool programs includes words

such as color and shape names, more, less, b g (bigger, b;gggst), small (smaller,

smallest), between, behind, on top of, beside, before; after, etc., (1, 8, 62, 63,
7l)..'These words are involved in the directions or description tﬁat accompany many
early learning situations and it makes sense to ensure that childreﬁ learn them.

The "cognitive code' words are often difficult for the child to learn because
they express ideas which requlre the child to attend to an unchanging feature or N

relationship (red, bigger, on top of) which must be separated from the individual
. L5

e "

situation in which the word is used. The child must learn that all sorts of objects _

can be red that there are a whole range of colers that can all be called red, that

a thing which is bigger than a breadboi may not benbggggihthan a house (18). Since
learning these word meanings invVolves a gradual sorting out of properties, the
child's learning is best facil}tated by the opportunity to encobnter new words .in a
variety of situations, both verbal and practical. The child needs to deal with more

and leds, for instance, in cases of discrete, countable quantities and of continuous,

fluid quantity. The child needs to learn that if one thiog is more, then another is

>
¥

less, or that sometimes both are the same. The cbild‘also needs to hear words used

in a variety of sen*tence contexts so that their meanrﬁg can be appropriately sepa-
rated from the context. For instance, the child who hears sentences such as, '"Before
: & . : . .
‘you close the door turn out the lights' has to learn the meaning of ''before' in the
o !
!

difficult language context where the order of” the words is different from the order

of the sentence meaning.

‘
o oy o~
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Having a child hear or say a word in a single, repeated situation will not help -

the child learn the full meaning of the word in the range of situations to which it,

must ultimately be applied. A better way for children to learn the weanings of neQ
5

-

words is suggested by Carolyn Thomson of the University of Kansas:
when one is ;lanning a'"lanéuage experience" it is easy to narrow the 4
-activity to materials that are speéifically designed for the acquisition
of specific language skills. This may be very appropriate. ‘However, lan-
R
guage is an activity that ihvades every portioncof the preqchool program
and therefore, a teacher is providing language exberieﬁces in each activity
and in each portion of the day in which she is responsible for interaction
with children., Thus, while a teacher may plan_ an aétivity to enable chil-
dren to acquire a certain skill, she might also look for a variety bf w;ys
aﬁd times throughout the day when acquisition.of this skill can be empha-

~

sized. For example:évéupp se a teacher plans a specifjc game where she
cues children to place cereals in different positions on an object--an
activity to teach the csmpfehen§ion of prepositions. She might consider
other times during the day to emphasize preposition comprehension: clean-
up time when she might £e11 children where to p&ace materials or ask chil-
dren where they placed them;'washing hands before snacks when she might

ask children who is in front of Billy, behind Jane, beside Joe, etc.....

5'Thomson, C. Skills for Young Children. Department of Human Development,

University of Kansas, 1972, 134-135. Reprinted with peéermission.
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Should Teachers T;Xrto "Improve” Young»Chlldren s Grammar %~

A

N Child: Nobody don t llke me.
Teacher: No, say "Nobody likes me."
" Chiid: Nobody don't like me (8 repetitions of this dialogue)

Teacher: No. Now listen carefully; say '"Nobody likes me."
’ <

‘Child: - Oh! Nobody don't likes met®”

Y -~

Every teacher or pareﬁt has trLed to do something about a child's persistent
errors in speaklng and has been frustrated by the chlld s failure to respond to

direct preachlng gbout grammar. Adults can sometimes prbduce changes by providing

a model of correct speech and rephrasing the child's utterances into adult form, but
) - ‘ i
this technique produces immediate results only if the child is ready to imitate the
. i ¥

« change. Otherwise, the beneflts of speaking correctly to ‘children are to be seen

“. 6.

only over a period of weeks, months, or years. The child in the example above was
ready to adopt the Standard English rule which calls for ''s" to be added to a vere_
in.the third‘persen‘singular. The thild was not, however, ready to abandon use of
the double negative (45). |

Children's grammar is difficult fo change because it ie not simply bad,speak;
ing or a misﬁmash of random errors. Children ta}k the way they do becauee tﬁey
have their own grammar, which makes perfect sense‘to them--it just happens to be_
slightly different from adult érammar (18). The diffe;ences between child and adult

grammar tend to be pagticularly_noticeable when children make errors such as:

Ve

-

McNeill, D. '"Developmental PsychqQlinguistics." The Genesis of Language, F. Smith
and G. A. Miller, Eds. Cambridge, Mass.: M.I.T. Press, 1966, 69.
¥
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""Nobody don't like me." Double negative; lack of subject-verb '
’ ~ agreement - |
"She holded them loosely.'" Overgeneralization of "ed'", past tense L
— i} =~ & ending
' ""All the childrens came.'  Overgeneralization of "s'; plural ending
"Why you'don't come?" - Failurg to change word order in forming
question .
"Her did it." Wrong case oOf pronoun “l.w - -

-

When children make these errors it does not necessarily mean that they are

'
-

reproducing the kind of language they have heard at home o» at school. They are
- .

merely speaking in an immature system of their own, and their speech will change in
time. The young child's grammar is, at any stage, a reflection of the child's best
current guess about the structure of his or her native language. The “guesses" are
constantly changed and improved as the child matures (6, 18). ::7

There is little reliable information on how teachers and parents might help a .
child's grammatical development to progress, but it does.seem that giving chifaren
a chance to talk a lot themselves, and to hear;adult speech,‘is the natural and per-’
‘haps the onl; way for development to proceed. Adults sométimes liké<®o repeat what
childré; say in an expanded and corrected form. This is a natural tendency which
may be helpful in the long run. Children should not, however, be required to re-
phrase their own statements. As in the example above, expecting children to imitate
grammar too fa? from their own levels leads to repeated.failure; and‘frustration

-

for both teachers and children (8, 18, 45).

t

"An additional problem for teachers in schools where children speak a variety

of nonstandard dialects is the need to be aware that dialect speakers may use gram-

matical forms which appear similar to immature forms of Standard English, but which
. C, |
‘are actually based on mature rules of Nonstandard English. The double negative, for

IR

[~
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instuance, 1s, in Black Inglish vernacular as well as many foreign languages, a perfectly
legitimate, rule-governed form (36). Children who -peak Nonstandarc knglish aie not

,
speaking a grammatically immaturce or deficient language. Children's grummar must be t'

T
evaluated in terms of the lunguage or dialect they are acquiring (1l ’

Cary teachers "improve' young children's grammar? I[n general, time will take care

< 4
. of the problem. Given ample opportunitics to speak, and to hear adult language, chil-
dren will eventually master maturc forms of their native language. A strétegy of
"bepign neglect” is as appropriate for “children whose grammar reflects a-deviloping

form of Nonstandard English as for children whose native dialect is Standard English

(7). .

-

v

How Can Teachers Work Effectively With Children Who Speak Nonstandard Engiish?

A large number of American children come to school speaking languages oﬁﬁer

than the Standard Engiish which is officially and socially acceptable in white

-

middle-class society. Some are from homes where-a foreign language, such as Spanish,
is spoken. Ofhers speak regional or racial dialects whfch are varieties of English,
but which are different enough from the standard tc cause problems of communication

and social prejudice. This report will focus on the group of dialects known as

v
i

Black English because these dialects have been studied more extensively than ofher

nonstandard forms, and because some form of Black Englisﬁ vernacular i< th¢ language

2 .

of a-large proportion of school children. ,

¢

The Black English vernacular spoken by many inner-city children differs from

"
Standard English in its vocabulary, its pronunciation, and its grammar (38).

-

Vocabulary differenCes present relatively little difficulty in the classroom.
» '

‘Chiléren learn to use certain words and not others when talking to teachers. Teca-
chers learn. to cpmpgehenq'the children's special vocabulary. The differences .
between Black and Standard English‘in rules for pronunhciation and rules for grammar
do often.ledd.to problems %p échool (37, 38). Thé diffefences be;ween t@e_dialects

9 ‘ ' IS - . y
: B N . '
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in underlying linguistic rules are relatively minor but the resulting diffcrences

in word sounds and sentence structure can lead to considerable mutual micunder-

r

standing between the teacher who §§eaks Standard English and the ¢hild vlo speaks
Biack English vernacular. - ' .
One problem for the child who speaks any nonstandard dialect is the prcjudice

that some teachers may feel against someonc whose speech does not conform to

.standard. The child's language may be cfassified’as "retarded" or "restricted"

and the child may be thoﬁght to be stupid. This prejudice is completely unreason-
able. There is no evidence that gny language is, as a whole, 'better'" or more
complex than any other language (40). In comparing two systems, such as Black
English and Standarq English, one typically finds that one language makes elaborate
di;tinctlons in one area, the other in dffferent areas. In Black Engiish vernacu-
lar éhere is a distinction, for'examble, between an activity occurring a single
time and a habitual or repeated activity. ‘'He workiﬁg” means_that he is working
right now, while ”He.be.working” means "He usually works," or, perhaps "He has a’
steady jobd (36). Any language can be used well or badly for communication. In

evaluating co ieation skill it is often necessary td overcome prejudices about

v .,

style to focus/on the meaning of the message.

N X ¢ >
.- Simply- eliminating social prejudice against Nonstandard English,would not

@

erase the difficulties inherent in maintaining.a schocl systemyﬁor children from

a diversity of linguistig backgrgundé. Because the various.dialects of English
are much more similar than they are different, educational programs have in the

Ld
"past tended to rely completely on materials whi;h are appropriate for speakers of

Standard English without considering the complexities which certain activities

might raise in a classroom where some or zll of the children speak varieties of

Nonstandard English. Consider, for instarice, the lessons which are often used to

.
>
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acquzint children with English spelling and sound patterns. Shildren are often

. . ) . . o :
ashed to find sets. of words which rhyme with onc another.” Teachers whose classes

include children,who rhvaith Sch cannotjﬁ’ake thyming into a use- '

4 >
ful lesson unless they work from the pronunciation rules the chiliren are using as

t

well as the gules inm textbooks of Standard English 7). ¢

There is no reason why children who speak Nonstandard English should not be

. . R o . .
abie to pronounce words their own way, andalso learn to write using standard

°

4

used to pronounce it, and all children®'are faced with the task of learning many

®spellings by memorizing individual words and special patterns. Teachers who are

T
3 \

sensitive to children's pronunciation, and who try to teach spelling by using the

speiling. English sﬁflling is a difficult erratic system regardless of the dialect i
|
1
children's pronunciation rules rather than imposing their own are likely to have .

‘ |

. much greater success than teachers who lack this flexibility (7, 37, 38)%

“r

¥ . ! .
Dialect differences in grammar and pronunciation can also creat fusion

in the teaching of reading. For example, speakers of Black English vernacular
may sometimes employ an optional pronunciatiof rule which calls for the deletion |
of final consonant sounds. When this rule is used, passed and past are indistin-

. [}
guishable from pass, and rowed 'and road sound identical to row (37, 38). Such

1) : .‘

pronunciation patterns may make it diffjcult for teachers to determinc wheiher or .
not children are picking up and undérétanding the past action message in the -ed
f L =

/

ending'of regu}ar Standard English Nerbs.a.lé/a child's prqnunciation does not

7

reliably distinguish present from past tense forms, the. teacher may need to use -
J * EJ , r

3 -

some ingenuity in checking the child's comprehepsion. One way to make sure that
a child understands the past tense is %o listen for the child's pronunciation of a
verb such as read, wg§ch has differéent present and past tense pronunciations in

°, 1 3 A\ ~ “ -
,poiﬁ Standard and Black English. By noting whethgr a child pronounces read with

“ ' 4

.a short or a long vowel sound,.the teacher can determing whether children are

.
{ ) N .. ra
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correctly interpreting other nonpronounced past tense markers in the sape

(o
4 a

sentence. In the following sentences, for cxample, comprehension of -cé past

av

tense forms can be checked by listéning for the child's pronunciation f read in
. sentences (d), (e) and (f), and comparing it with the present and past tense

forns used in sentences (a), (b), and (c).7 X .

(a) Last month I read five books.

ib) Tom read al% the time.

(c) Now I read and write better than'Alfred Joes.

(d) When I passed by, I read the posters. ‘ —
(e) Whep I liked a story, I read every word. - 5 oL

(f) 1 looked for_trouble when I read the news.
- ™

. -

Children should be,aﬁié to learn td readﬁétandard English without ever using

» t

- Standard English grammn;Zr'p}onunciption in their own speech. This is fortunate,
N . ' N s
sinte the available evidence indiqates_thaf efforts to drill Standard English

usage into young dialect speakers'are as futile as efforts to force mature Standard

.

English'dn young:cﬂfidren who are native speakers of that dialect (7, 37, 38).

. -

Speaking and understanding language are somewhat different processes, and

black inner-&ity children do develop the ability to comprehend Standard English at

~ “  the sane rate 'as white inner-city children do (31). Black children also remember
Stapdard English sentences as well as white children do (26).
. Insistence on Standard English pronunciation and grammar may be one source
of the reaggpg pfoblems so prevalent among inﬂ@r—¢ity children. Children who
develop anxiety about their inability*to "sound,out' words acgord;ng to alien pro-
nunc{ation rules may evenfually stop trying to read (29).
{ ,
K ) 7'Labov, W. Languége.in the Inner City, éhapfer 1. Philédelphia, Penna. ¥
University of Pennsylvania Pr;ss{ 1972. *J .

00069
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There are a number of strategies suitable for teaching reading to all
children, which have particuiar relevance for children who speak Nonstandard

Engiish. Teachers might wish tu consider the following:

>

1. Emphasizing the importance of reading and writing as communication .

tools. Childrert can, for instance, bc given "important' messages to

decipher, such as."The snack is in the.closet."” (29)

1o

Using reading materfals that rcflect the patterns of the children's

by

own speech, such as dialect literature or the children's original com-

Q

- positions (7, 37. 38, 55). o « g

3. Stressing reading for comprehension rather than Standard English

phonetic pronunciation. The traditional practice of 'reading aloud"

for the teacher can be supplemented by .activities such as silent read-
. ' \ . \
- ing followed by group discussion of the material, or individual work

on comprehension exercises such as connecting words and pictures {7,

55). . o ‘ ‘ .

4. . Encburaging, rather than discouragi?g, children's attemp}s to guess
wozrds from context. Guessiag from context is a common practice among
. flueat adult readérs. The practice may be particularly helpful to
: g

\ ‘. ) . . . :
childrep who, because of Nonstandard-pronunciation, find "sounding

<

out”'ﬁgrticulariy dﬁfficult (?5). .
5. Adaptiﬁé\ﬁhonics';pétguction to the pronunciation used by the children
being é'adgﬁ; 7, 37‘,;5%31. |
This discu§sidﬁ\gf Blacklﬁhélish is'intended only as a brief introduction to

the issues involved in designingjéducational programs for our multi-dialectical
\ - & &
culture. Pgychologists and linguists have ‘made extensive studies of didlect dif-

.

ferences and.of the.pature of languaée itsclf. These studies have provided
" f . " . T ~

to help teachers understand how dial%?ts differ, what these

Ve , ‘
¢

detailed info?matiOn

.
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differences mean, and how school experiences can be adapted to cope with these

differences. Even teachers who are themselves bidialectical speakers of Non-

?stundard and Standard [nglish can profit by learning how the diclects are related

and why the old-fashioned rules of 'proper'" language arevlargely nonsense. Par-

S
ticularly concise and comprehensible treatments of this subject are avaiiatle in

_English in Black and White, by Robbins Burling (New York: Holt, Rinehart and

_Winston, 1973) and The Study of Nonstandard English, by William Labov (Champaign,

/ I1linois: National Council ef Teachers of English, 1970). A more comprehensive

-

tr2atment of Labov's Work is presented in Language in the Inner City (Philadelphﬁg,

[N

Penna. University of Pennsylvania Pre;s, 1972).

<,
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Is Language Training an Effective Way To Improve Children's Ability To Think?

s

' Identity statements’ were reviewed by using various objects placed in a

¢ .
B , can, e.g., a car, a cup, a plate. I took an object out and gave the
: identity statement: '"This is a....." The children were asked to -

repeat this statement in unison. Then I asked questions about the

object. For a car I might ask, "Is this a ball?"' and they would

10 ) -

" " .respond, ""No, this is not a ball." -

A number of popular preschool programs, the best-known being Bereiter and
‘Engelmann's DISTAR program, place heavy empha51s on language dr111 as a way of -

.
3 ,.ur~

teaching a child to talk "better" and to think better (48). In their oylglnal'con< -

Y
- ception, these programs were based on a set of related assumptions:

' ' e A
/ 2. Preschool children from low-income backgfounds have 1nadequ&teolan: b Cmeede

' -:\ AT

guage skills and are therefore poorly equ1pped%?5¢‘;hynkgﬁg”’ "4}ﬁ¥&::x~~'

o7 T e

3. Language skllls, and consequently thlnklhg, cah‘%e gﬁproved by’Eon- .,

centrated drill in stereotyped patterns of resppnse?

. w

; These assumptions are discussed below: ' ; _
. s

Is the ability to use language critical for logical thinking?---This question

\

is by far the most complex of the three. The answer depends on precisely how one

-

looks at the question.. The acqulsltlon of language does 1nfluence and enhance the

' _ child's thinking in a number of ways. When a>child 1s4ab1e to link up understand-
b " ing of a situation with the use of the right langyage, the child has achieved a

. v N " - ,:'.’ . . . ° . V4

. " high level of control over that situation.

\ ' 2 3 (_‘

- b

10. ‘Weikart, D P., McClelland D. Hlatt L., Mainwaring, S., and Weathers, ‘T. *jhg;_-

Tt Language Training Curriculum. '¥p511ant1, Michigan: High/Scope Eddéational

' Research Foundation, 1970. Reprinted with permission. .
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In learning a name for an object, a child is forced to attend to the features
of the object which most reliably disFinguish it from other objecfs.with different
names. Oﬁc; a child has learned names for sets of things, the siﬁilarigy among
things with the same name (e.g. trees) will be more apparent, ;nd the difference
between things with different names'(e.g. trees Vs telephone poles) will be‘more
_obvious. Learning language therefore, helps the child to perceive experiences in_
_ adult ways (27, 50).
The Ehiig who has learneé names for the dimensions and relationships of objects
is perhaps better equipped to solve problems on the basis of classes and relations
‘rather than individual instances. For instance, the child who knows the word Ve
”bigger” and learns to solve one problem by always choosing the ''bigger" thing is
iikely to apply the same verbal rule to similar problems. The(?gzld may sometgmes
" achieve the same results without using language, but language is certainly no hin-
‘dranee (15, 16, 33, 57). ‘
" Learning lgngﬁage,hand learning to use language, 'also expands the potential of
the child's memory. The ways in which language can help children remember are dis-
‘ :cussed'in Chapter 3.

- Another way in which the acquisition of language might influence thought has

»

received little research attention and must remain as speculation. Learning lan-

¥

. guage may itself be the most impressive intellectual feat, accomplished by the young ”

’ :child. In thé first few years of life, usuaiiy without any formal instruction,
\children learn an eno;mous set of words and sounds, and a complex system of gram-
matical rules. The "push' given to the child's thought processes by thé demands of

-/ laﬁgque leéfniné may well carry over to other areas of coénition.
- In discussingthe,relationship between language and thought, psychologists
X , often s;ress the limits of language influences on the young child's behavior &and .,

argue that not untll age 5 or 7 does the child use language for thinking.
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Nonetheless, preschool children can and do act and think in many ways that rely on

their verbal skills. They can, within limits, follow verbal directions, communicate

verbally to others, absorb ideas from verbal presentations, and do creative thinkiﬁg
on a purely yerbal level. One preschooler, fo¥ example, asked her mother why pigs
were not milked. Her mother replied, that 'they have little ones to,féed.” The
child countered that statement with the argumeht ""So do cows have calves--try égain ’
Mommy." (4) This child is demonstrating anvability, which all young children show
at s;me time or another, to think logically in a situation where the '"problem'" and

ssolution'’ are entirely verbal. The difference between young children and adults

or older children is not in presence or absence of the ability to use lenguage for

thinking, but in the ranﬁe of situations in which this ability can be applied and in

the efficiency of its application (4).

Learning language does expand the possibilities of the child's thinkigg, but it
ﬁay be more accurage to emphasize that language reflects the child's inte}lectual‘
'growth.(54). In many situation;, a child's nonvgrbal understanding precgdes and
iurpasses the a@ility to use the relevant language.  Four- and fivg-year-olds, for
example, understand the concept "big" correctly even though they confééé the word
"bigh with "tall’ (43)..

Developing language heips children think, and developing new ways of thinking
helps children learn languége. Young children who have been vi?tuaqu without lan-
guagevagg, how;ver, 1és§ handicapped in their thought processe§'§hgp gpeimight -
expect from the discussi;n above. Deaf preschoolers who have not yet learned sign

language are able to cope fairly well with tests of logical reasoning ability (24,

57). Language‘helps children think, but it is not an absolute necessity.

I}
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Do young children from low-incomg backgrounds lack sufficient language skills
for 1ogi;a1 thinking?---1f language does help children think better, even to a
limited extent, children with serious language deficiencies might be expected to
have diffic¢ulty thinking and learning.. Psychologists and educators have thexéfore
wondered whether the academic difficulties common among children from low—;ncomég
families might be traced to deficiencies in this group's language development.

The degree to which low-income chil?ren appear to be linguistically depri;ed
depends to a great extent on how their language skills are measured. .

During the 1960's estimates of the language skills of children from low-income
families suggested that these children suffered from massive language‘deficiencies,
massive enough, perhapé, to bé a sgurce_of problems in thinking (Zl 48). Tﬁeée
early estimates were, however, mahe by ressarchers who had no understanding of. the
nééure of dialect differences and who judged children's "deprivation"—largeiy in
ierms of the degree to which theif language failed to conform to middle class speech
patterns., Fhese early estimates also failed to allow for the tendency of many low-
income éhildren'Fo'become suddenly 'nonverbal’ when tested by a strange adult (5,
38). , ’ ¢

More recently, psychqlogists and educators have pointed ou£ that most "non-
verbal' children speak fluent, complex, and effectiQe language when among them-
selves or away from school. In addition, the langu;ge skills of children who speak
Nonstandard Engliéﬁ are much more impressive if their language is evaluated by its
t o¥n rules, the only sensible measure (7, 8, 38).

One way of testing ghildren's‘language comé?tence is to give them nonsense
words and sentences to comprehend or maniplllate. Perfor;;nce‘on this kind of test
reflects children's comprehension of the grammatical structure of language. Several ' -

studies using this type of measure have found no racial or social class differences °

" in children's performance (39, 52).

ERIC SEERI .
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\Thus it appears that there is no massive'deficit in the language competence<9f
poor children. fhey may sometimes have Rgrticular difficulty in performing éome,of
the language tasks which are required in‘gchool, and may need some extra help in
specific areas such as masteriﬁg the "'cognitive cod;" vocabulary (9, %g). There
is noxevidence, however, that these children suffer from the general la;k of a
”thiﬁkingﬂlanguage.”

Will language drill help a child to think iefter?——-Language drill program; '
have been popular because they have frequently been successful in producing rela-

H

tively large, fairly enduring gains in school performance and test scores (48, 64).
This succes; could be taken as support for the philosophy that language drill trains
good thinking. There are other facets of the programs, such as the high degree of
teacher-child contact and the training of skills which wf%} maké»the child popular
with his teachers, that might account for the results. hé%@@d,ii general péttern in
the compensatory education literature is the finding that programs with specifid
goals, a detailed curriculum plan, high teacher-pupil ratio;;'exten;ive teacher-
child‘interaction, and enthﬁsiastic staff are successful Ao matfer what the particﬁ-
lar flavor of the ébproach (64). — ‘

. Children in language drill{yrogramé do learn how to speak confidently and how to
answer teachers’ questions in acceptable form. The system can be defended for its
accomplishments, but, as the previous sections have shown, there is -little reason
to think that the success of language dfill programs can be attributed to improve-
ment in thinking by learning¥a I;miged set of words and expressions in a rigid,

repetitive format. ’ . .

3
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The preceding discussion of language development can be summarized into a few

general principles'with direct relevance to classroom procedures:

1.

2.

*

Children get useful language practice by %alking and listening to one another.

Children talk when they want to communicate, and know that the listener wants

to hgar what they have to say.

Young children often have diffigulty formulating clear and complete messages -
which can be understood without reliance on nonvgrbal'ques. Practice, with ’

-

hélpful suggestions and examples provided by'tﬁe teacher, can improve their

{
Y

performance. . ‘ 2\
Children'’s grammar is a logically consistent, developing system which will

¥ .

mature in time without specific teaching.

. L

Children learn new word meanings by a long, Elow process of experience Qith
;ords in 4 variety of practical situations and sentence contexts. Some words
require ‘considerable logical sophis%ic?tion to be fully understood.

The language of children who speak Nonsiandard English is perfectly adequate
for communication and for thinking. Chiidren can learn to réad and understand
Sfandard English without learning to’speak that dialegt.

The problems which low-income children sometimes have in school cannét be

traced to lack of a '"thinking language."

13
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Logical Thinking
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Suggested Teaching Techniques
1. Give young children.varied
opportunities to exercise
tﬁeir deveIOping understand-
ing of basichogical princi-
'iés’through activities

a

~ such as
J

a. putting things iﬁto logi-
. ‘<
cal'grqupé 6n,the‘basis of
.+, ' common propérties”iich as
N form, color, fupction, pum-
. ber or abstrac£zqualitié$
(e.g. living v;é nonliving) .
bt putting thingsfinto serial
" order (Stacking{rings,

t
graduated sticks) and est

¥
ab-

lishing relationships between

two such series (e.g.+~dolls *

-

and beds of varied sii%s)\

. c. transforming m%terials and -
observing how ‘their percep-"

o

tual propertiés can be changed * . .

. > back and forth without alter-.

s o
. ing the egSential guantitly,
- L AN
"~ e.g. rolling and sqhashing
. i N

*
playdonghf bending and .,
' . N
-7

S \ .
straightening vire.-

‘

L3

Y .

Until age 7 (give or take 2

years) chil&rgn's thinking

is characterized by an ina-

¥

bility to comprg?end such
general logical principles
as classification, seria-
tion, antl the conser&ation
of quantity during percep-.
tual trgnsfgrmhtioﬁs. bndert
standing.is thduéhTtb‘ |

L)

develop from active manipula-
hind )
3
. - , - -
tion of materials and obser-
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anges that
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occur.
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Baldwin, 1967;
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Selected References

2. Try teaching children a’‘'rote"
skill, such as counting, or
identifying Euclidean shapés,
even-if they do not yet under-

stand the system they are
uéing. T;is teaching should
include opportunities for
children to use manipulable
materials to work out prob-

3

lems on their own.

3. When teaching computational

>

or measurement skills tqudung‘

A
N
°

‘\: %lementary school ch11dren,

(N

l

) glve\them practlce in 311 types

of sl\:éﬁlons (e.g. measur1ng
w1th~d1fferent unlts, avexag-
ing numoers of dxfférent magnl-

tudes) “in whlﬁh they Wlll be\ p%
\

-v-~"

. skills are acquired.

\\\
expected to use the-gkill. \:‘-

Rationale

Children attain conserva-
tion of number aftef learn-
ing how to count, add and’
subtract. Practige'in man-
ipulating quantities may
help conservation to
devélop. Programs have
been developed which pro-
vide a sequence of number

learning activities consis-

tent with the psychological

evidence on how"basic number

scﬁool éhgldren‘can leamn «=.

Pre-

to.identify gommon Euclidean _ S

- v
8

shapes (e.g.,'éirgles, tri-
ang1§§,:§quafes)” .
Youﬁg.childfén:tend to
leafn these skills in terms

of speciflc 1nstances, and

b

learnlng is ‘not 11ke1y to

general;;g;spontaneously to

¢

new. situations’ - . .
1

~y

-Abravanel,

. , Y S
. L. e Y’
. L . -

Cousins and

1971;

ES
LN

Denney, 1972b;
piaget, 19715,
Resnick, Wang, and.
Kaplan, 1973} Winer,
1968; Wohlwill,

1960. -

> hoe

Lovell; 1971a,b,c -

.
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i 4. Givg %?ildren o?portunities Young children seem'fo be Lau;Fndeau and i
" to analyze space in terms naturally attentive to these Pinard, 1970; Piaget .
. of its topological properi ) properties of space. This | a;a Inhelder, 1956ﬂ
ties (e.g. holes and _ may be the only kind of spa- Sauvy and Sauvy, \
boundaries). ' tial understanding that pre- 1974 ‘ ¢
school children can handle )
- " ' well.
5. Give young child?en exten- Young children's understand- Asso‘and Wykg, 1971;
sive practice in discrimi- ing of space :and spatial rela- Elkind, 1561;
nat}ng and using projective tionships is limited by their ’Goodnow, 19f2;
;péce relationships, espe- °° 'logiéal immaturity. Projéc- Harris, 1972; ’ )
cially righi and .left. tive spatial relations (e.g., Strayer and Ames,

-

left-right). and meas urément . 1972
are particularly difficult. |
Left-right distinctions are
more difficult than féont-
back and up-down. Children
. . learn to coordinate spatial |
relatioﬁé between objects
years after they ;earn sp§fial L
features of single objects. " ‘ | .

. / -+ - Practice helps children learn .

spatial distinctions.’

[
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Selected References

Suggested Teaching Tgchniques

6. Give young children prac-

tice in predicting how

spatial arrangements

might look from different

d
viewpoints.

. Supplement teachingiof
computational formufas
_for;measurement (e.g:}
area = length x width)i\.
with experiences théé
aemonstrate the ;on-
crete iogic of the pro-
cess (e.g., adding small

units -of standard area)

dng.

"This skill typibaily develops

during the early elementary

school years without formal teach-

EY

Young children act as if

_they know the view from differ-

A}

ent locations must vary, but

“ L)
theyr can't predict just how it
. %
varies.
Children who have learned the *

standard formulas and tech--

niques of measurement may not

understand the logic or be able

ES .

to generalize their skills to
new units»bg situations.

A certain degree of iftellectual
maturity is necessary for chil-

dren to understand this process.

Fishbein, Lewis and
Kuffexr, 1972;
Laurende'au and
Pinard, 1970;
Selman, 1971;
Shantz and Watson,

1971

Lovell, 1971b,c
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How Does Children's Thinking Change Between Age *3 and Age 87 ‘

v

This chapter introduces important princrples of Jean Piaget's theory of the

©

" development of children's thinking. A general discussion of the theory and its rele-

vance to the classroom is followed by a review of two specific educational topics;
how children learn to understand numbers and how they learn to understand space.
The topics illustrate how age changes in children's general patternms of thimking
affect their ability to learn specific skills. —

The central argument of Piaget's theory of cognitive development is that older

chlldren do hot 51mp1y know more than younger children, but th1nk in qualitatively

different ways. The rate at which thinking skills develop var1es among children and
e I
among cultures|, but all children are said to go through the same sequence of stages.

. > . N -

Piaget categorizes preschooi agevchildren as “breoperational," that is, prelogical.

]
<

Their thinking is domipated by oerceptual processes--by what seems to be rather

-

than by what logically must be Preoperational children have not mastered the sys-
tems of 10g1ca1 operatzons whlch characterlze the th1nk1ng of older ehildren.
* ’,’ ‘{? : ’ ~
The sh1ft from,preoperatldnal to operat10na1 (logical) thlnklng is a gradual

process which beglns, roughly, at about age 5 or 6 and continues until about age 9.

¢ <

Throughout this period and beyond, chlldren galn the ‘ability to apply their logic '

y
?

_ systems to am ever~imcreasihg range of situatipns»( 3, 48, 49, 50). The transition

%
£rom preoperat10na1 to operat10na1 thinking can'be described in terms of the mastery

S “’ PN
of three types of lochal problems c1a551f1cat10n, seriation, and conservation.

. 4-:, . ¢

Class;ficatlon 45 the ;mtcess of grouplng ev nts in terms of thelr s;nuiarl-

Iz ' 7
‘tjes. (within classes) and differences (between cl ses) ---The child who takes a
’ a r
pile of red and blue»blocks and sorts them into one p11e of red and one p11e of
- ~

* I

blue is classifying the blocks. Classification is most important as a mental opera-‘
tlon a way of, thlnklng Slnce mental operatlons cannot be observed dlrectly, how-

ever, children's ability to classify is usua11y measured by observ1ng how they group

3

. . ¥
real objects or p1ctunes. . 3 . o
)

4 . . - -

-
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Preschool children can often form reasonably adequate, if not perfect, groups

of obJects on the basis of a 51ngle common attr1bute (i.e., form or color or func-

-

tion). They tend not to be able to claSSlfy things in more- than one way at a time.

Rarely will they produce classificatioh hierarchies-such as the one diagramed in

. . e v

Figure 1 below. Specific teaching methods and practice, can improve young children's

classification performance (17,‘26 59).

»

Teachers who are concerned with evaluatlng children's classification ab111ty

“ should be aware that} for preschoolers in particular, success in classification

tends to vary with the number of items in the task, the familiarity of the mzterials,
the dimensions defining possible classification arrangements, the task instructions,
and, for some children, whether real objects or pictures are used (8, 10, 16, 17,

33 59, 65)

The ablllty to group objects in mult1ple hierarchical classes (as in Figure 1)

is one of several signs that the child has dexeloped a working understanding .of the

Llogic bf classification. Age estimates vary by several years, depending'on factors

such as those mentioned above, but full competence in a classification task such as

-
* \ N -

the one in Figure 1 may -not come until the child is 7 or 8 years old. Between the
ages of 5.and 7 children aré. prone to.inconsistencies such as the size-color rever-
sal shown in the lower left corner of Figure 1. :

‘s ) : N R

o . o . ——— - = n m =  dm e e e W -

by} N N . -

Understanding of the relations among,classes is, according to ﬁiaget (3, 50),

-

a necessary precond1t1on for the development of understandlng of a number of ‘impor-

tant .ideas. The class 1nclu51on relation is ev1dent in the h1erarch1cal scheme of

‘ ~
? a

Figure l--the superordinate class 'all rectangles" includes subgroups of rectangles
N C - »
! : . . L
of different sizes and colors. Similar relationships exist in many aspects of

mature thinking. Understanding the class inclusion principle permits the child to

SR
. o tj " 9

.
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"Mother' is. a—

understand, for instance, that things can have more than one name..

member of the general class 'women". A person who lives in Philadelﬁhia is also a

\

resident of Pennsylvania.

v

The class inclusion principle is also basic to understanding numbers Qnd sihple
aritgﬁét%c. Children may Be.able to memorize addition and subtraction 'facts' but
they do not .fully understand what they are déing until ghey Have' mastered the under-
lying logic that the number of items in a superordinate class (e.g., 10) is the sum
of the numbers in the possible subordinate classes (e.g., 10 + 0,.or 9 + 1, or 8 +-2,

etc.). One aspect of this understanding is the principle of reversibility--children

N M . ® 3, . ¢ 13 . 13 ’
who understand the reversibility of the class inclusion operation should have no

‘difficulty switching back and forth between addition (8 + 2 = 10) and subtraction

(10 - 8 = 2) procedures because they realize that one operation reverses, or cancels /

'

.qut; the other.11 ’

“

Seriation, the ability to order events in terms -of differences on a single

dimension, is another basic intellectual skill which distinguishes pgeoperational

o

from concrete operational children.---Even 3-year-olds can put things in order in

terms of perceptual properties such as size. They are delighted with "seriation”

§

'toys ;uéh Qs stacking ringg and nested boxes and easily put them in order after a
‘period of trial a;d error. (39; 40). The older child's logical understanding of
seriat}on (as opéosed to the preschooler's perceptual understanding) requires-mas-
tery gf the logical operation og transifivity.. This is the ﬁ?inciple that if A is
la}geé thﬁn B andrp is‘lafgér than C, then A must be larger tﬁan C. Understanding‘

transitiv%ty makes it possiblg for chil?ﬁ;n to put things in order without directly
. ; ( 5

trying out all the comparisons.  ° T N

. 1 .
. -

-

11Rea%lers interested in a more complete discussion of classification logic, mathema-.

’

?

tics and reasbning:mgy wish to read How Children Learn Mathematics, by Richard

.Copelaﬁd‘(IZ). K

EONEIEE B -

.
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A

Estimates of the age at which children master transitivity and seriation vary

with the task used to measure the ability and with tﬁ% type of respons@ (correct
performance or correct explanation) required to "pass' the test. Some estimates
indicate mastery of trans1t1v1ty at age 5 or 6, others at 7 or 8 (6, 38 62).

Althbugh theﬁtasks used to assess seriation d1ffer, they all. involve materials and

~ ,

proceédures which make it difficult for the child to be successful by using percep-

tual cues alone.

3

Many logical and mathematical probiems are based on the principle of seriation.

The number system, for instance, can be described in terms of seriation as well as
, »

class inclusion (5, 12, 38, 40, 52). 1If.one conceives of numerals as an ordered pro-

- 3y -
gression on a number line, relations among them can be accounted for in terms of

. ) \ '
serial properties. le;;;zga . N ' *

Children who have mastered seriation should have no diffisulty in establishing

the correspondence between the progression of sets of increasing quantities ahd, the

" N L.

numeral 'mames" for these sets. With this understanding, children logically com=\"" *
, L

clude that if 4 is more than 3, and 5 is more than 4, then 5 must be more than 3.

Furthermore, mastery of ‘the reversibility of serial relations perﬂﬁts children to

-

reverse these relations to conclude that 3 must be less‘tham 5. Children who doinot

- -

fully understand seriation might answer such questions correctly with small, familiar

-

numerals representing easily countable quantities, but they are likely to be,stdmped
by more difficult questions such as the following: ‘
Adult: " Which is more, 29 or 307 .

Child: 30

-
v

Adult: Which is more,,30 or 332

Child: 33 - L a : ‘.
o ~ . . h
* Adult: Which is moré, 33 or 297 ‘ . (P\-\
*)- _ Child: I want to go home now. . -

-
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w

‘" The priggipie of conservation of quantity is basic to adult logic.---It seems

\

obvious that the number of buttons in a row is unchanged if they are Spread far apart

or bunched together. A wire that is bent has the same length as it had when it was

) - .

straight; the distance between two tables is not changed by placing a chair in the

‘ g

intervening space; ‘the quantity of liquid in a tall, narrow glass is not altered

T . . . . . .
when that liquid is poured into a shorter, wider glass. The invariance of quantity

I8 -
in the face of such perceptual changes is not, however, apparent to young children.
: R A2y . '

Preogfpational children do not realize that perceptual changes in one dimension .
- Y »
(height of_liquid in a glass, the space between buttons) are compensated for by ,

changes‘ingother dimensions (the circumference of the liquid, the total space covered
by the buttons) or that the changes are reversible (the liquid can be poured back,
b -

nothing has been added or taken away). Since young children's judgments of quantity
£

are perceptual rather than logical, they do not have concepts of quantity independent

~3

of misleading perceptual cues.

- r . - e e 4D T . e P e e P e e e e At e D D A e e - -

- - - - o = e G W - G P W e T e ea

Preschoolers are not readily convinced that one large cookie is as desirable as two

i

small ones, or that the juice in a short, wide glass is really as fair a share as

the juice rising higher in a neighbor's taller but narrower glass. In situations
. 4 t. . L]
such as these, preschool children seem to "center' their attention on a particularly’

4

compelling aspect of the perceptual situation such as the height of juice in the

glass (14, 44, 48, 51). Explanations from the teacher afe unlikely to ‘change the &;
o : i O

-child's judgment.

oo
AN 4
S e

. frgt :
- Starting at about age.S, and continuing through the elementary school years,

the child gfadually acquires’ conservation of various quantity concepts. Number is f'

o ¢

usyally fiastered first, followed by length and distance. The conservation of mass

-
.

Q - . “ .

: "
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CONSERVATION OF NUMBER
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The child is shown 2equal
arrangements of candies and
asked if they are the same or
if one has more to eat .

Figure-2a

[ ] [ 4 [ ] [ 4 [ 4 ® ® -
One array isrearrangedand  °, =
the child again is asked whether <
one now has more or whether . - =
'
both are the same. X
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Two containers are filled
to levels which the child
agrees represent equal
amounts.

. Figure 2b

_The contents of one con-
tainer are poured (while
the child watches) intoa
container of a differen
shape. ) :

3

The child is omwmm,
whether they are fhe
same .or whether one

has smore to drink .

-
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NG

liquid quantity, welght and volume come later; many 8- year-olds, for‘lnstance “might

e e e oF

fall the congervation .of 11quld task 1llustrated 1n Figure 2 (7, 21 23 42)‘\

.“i - s

Small dlfferences in the way conservation tasks are admlnlstered (such as e11m1—

-

‘nating the requirement for a verbal explanation, or reducing the number of objects

in a number conservation task) can have big effects on how well.children will per-
. s : ‘ - ° '
form (28, 45, 69). , Children often make correct conservation judgments before they

. , - . . - <
are able to explain their decisions. Childregn who are at the transitional stage fdf“

a particular type'of conservation are also li ely to make "conserving" Eredrctlons

about the perceptual effect which will result from ap actlbn such as pouring a -

liquid into a narrower glass, but fall back to a nonconservation judgment when they

-

4 see the results of that operation before -them (7, 14, 35, 48).
o o+

- 4 N N . I
. Conservation like classification and seriation, is a-basic logical operation

wh1ch chlldren must masterxbefore they can fully understand a*number of the logical

- and mathematlcal concepts ¢aught in the early school years. Until children under-

stand conservation of number, for instance, they cannot really comprehend the mean-

N

ing of the numeral "3", much less the:meaning of >+ 3 =5. Similarly, conserva-
tion of léngth is prerequisite for'underetgﬁdgng measurement. yenconserving chil-

dren may be able to do these tasks,.after a fashion, but they do not understand

- o=

.. what they are d01ng in the way an older ch11d or-adult would. To measure the cir-

cumference of a flnger, for 1nstance, an adult would hold a° str1ng firmly ar und

-~
-

the flnger, mark it, then straighten @hevstrlng Out against a ruler to d%termlne

» K

L Y
its length and, therefore the circumference of the flnger- The young child who

;o S

does not understand that the length.of a string is the same whether it is in a

circle or lylﬁg stralght has’ d1ff1culty acceptlng the validity of thls technlque.

v

Chlldren who have not yet mastered conservation still benefit from practice 1n

- «

manipulations, such as countlng, ar1thmet1c, and measuring, but they will not fully

understand these operations until they begin to conserve. Conservatlon,of number

ERIC . | ‘a!@‘ivﬁ- C KR e

"
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follows the acqulsltlon of ba51c computatlonal sk111 (31, 67, 68, 69). Practice in

learnlng the correspondence between quantities and numerals probably also helps chil-

dren to reach understandlng of conservatlon. That understandlng can thon open a new

- -

perspectlve on the computatlon,process L B

I

When confronted with evidence that young chlldren think in dlfferent ways than

—_— -

older children do, the teacher s natural dészre is t flnd a_way of teachlng those

- . 4

young children to think “better. '--~There is evzdence that thls can be done. Young

ch11dren can be taught to c1a551fy, to, ‘seriate, or to'conserve at levels considerably
L. -~

beyond what would be expected of their age group (26, 27, 59, 62) The greatest ,-'

e .

amount of research effort has been devoted to developing techniques for teachlng
young ch11dren “to make mature judgments in the various conservat;on problems. A

number of these training procedures have s®&nificantly changed children's, Judgments

- _,J -

ﬁ_on Ehe;9P¢§lfIC problem used for training and, in some cases, have also increased
k\%heflrhelihood of children's making conservation judgments on other.txpes of prob-'
1265 (27, 28, 46, 58). 1In general, children do not learn conservation responses by
listening to lectures (31, 53) but do learn when they can be active and responsive
and when their attention is repeatedly drawn to the relevant dinensions of the.situa;

tion (27, 28, 58, 63). Children also learn to make'conservatlon Judgments by work-

»

ing and debatlng with small groups of classmates who already understand the princi-

ple (43). . ‘““"‘. S,

Desplte ev1dence that chlldren can, w1th 1nten51ve tralnlngJ be taught to

-

P _'_ f ” .

demonstrate,more~mature logic, teachers who are consrderlng trylng such spec1f1c
. = |
tralnlng 1n,the1r own//lassrooms mlght first consider several basic p01nts derlved

¥ — -7

from Pld//I»S theory and’ from exper1menta1 studies: of ch11dren s th1nk1ng -

' oy

"
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Ch;ldren s th1nY1ng matures, w1thout formal teach1ng Even childr&n who have

kS
!

. s
, never been to so&gol eventqally develop operatlonal thinking. The experiences

\
.

-

P

P2t EN /“
’, ,

-
."’

Crltlcal for its development must, then, be available in children's normal
e . Tet . :
"daily activitiesﬂ The rate of development may, however, vary with the kinds

Y

of experience and "push” offered by the child's environment (9, 29, 37, 40).

2. Children learn best when they are ready to learn. Children whose minds hav€

,/_deyeloped to the point of generating new ways of thinking make the transition .

' easxly, while children who are not ready may learn only after prolonged "
™
effort (29)

3. Teaching children to solve one type of logical problem does not result in a

general leap in cognitive maturity. Teaching classification, for instance,

.- helps’children to classify,‘but it doesn't accelerate the development of con-

R
_,./
,Aservatlon,,Serlat1on, or - Engllsh grammar (1). T

7

-;' ’ ‘wl The most 1mp6rtant difference between children of h1gh and low ab111ty may be

.

-

smot,rn how fast they progress'through the developmental sequence but in the

- breadth’and £lox1b111ty of their understandlng at each stage. It may, there-
P 'Y ‘ i

- fore be more important for teachers to stress activities which promote thorough,

'3d1ver51f1ed mastery of reascnlng at (or only llghtly beyond) the child's exist-

ing level rafher than. to push toward a new. level (40). *~

——

Activities 1nvolv1ng cla531fICatlon, serlat}on or conservation do have a place

. : : T T . '
in the preschool or early elementary school classroom. As children play at putting

~ el ™

things in groups or,series, or at pounding a mass:of playdohgh into various shapes,

’

they ga1n valuable exper;ence Wh1Ch facilitates the-gradual maturatlon of their

- 1.,
/

thlnklng There is an 1mportant d1_ference however, between giving ch11dren oppor—
: ~

tunltles to experlment to expand thelr th1nk1ng and attemptlng to make chlldren

thlnk the waymadults do. The teacher who sorts objects into an adult classification

° 0

system and then tries to communlcate the logic of that system to a group of young
4 13 L
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children misses Piéget's point. Chlldren can be brainwashed 1ntd parroting that all
Q< &

small blue things,should go together or that two g1a55e§—hold the same amount of

water, but th1§ kind of act1v1ty’w111 probably have 11tt1e 1325;;é¥h value. Stand-

ard tests of logical und rstanding can be helpful when used as diaghostic aids for

o

assessing children's level of understanding but such tests should not be. used as
teaching devices so that children learn only c1rcumscr1bed‘patterns of responses

defined by the tests (1 24, 49)

7

v

How Do Children Develop An Understandigg of Numbers?

Previous sections of this chapter have presented evidence that thé concept of
number and the understanding of relationships among numbers are not part of the
thinking of most preschool children. To truly comprehend numbers, children need a

certain degree of general intellectual maturity. Very young children can, however,

—

acquire a number of ba51c skills in dealing with quantity and number which are -

\ N {
useful in themselves and which may help them in the long-termn development of more

/
complete understanding. : ’

I'4 * . .
The two number skills most often taught preschoolers are counting and learning

number names. These apparently simple tasks, actually present quite a challenge to

4

- A

the young child:

~

Anne, ageg 3-1/2, is beginning to learn how to count. She can correctly
¥ give the number of ObJeCtS in any set coﬁ!aining up to five items. When

asked to count six pr.seven things, she falters. Anne seems to be

unsure of which numerals {ollow five,'although she knows the sequence up

2

to five without hesitation..
Many young children can recite nanes of numbers‘in serial order without being able
:to use these names. to count objbcts- Jhe ability to recite a string of numbers is
only one step in learning to count. The child must also acquireﬁthe ability to pair
each numeral with the "marking off" of an.object. When 2- or 3-year-olds “count,"

they often chant a series of number names in one tempo and point to the objects

oy . . *u) ‘:\I !.’ a} 9

[ * :
i “ .
: o . - - -

-

fa
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v

counted in a complétely aifferent tempo, so that saying ''2,3,4" may correspond }o

A
S .

. the touching of only one object, or vice versa. 3
s *

Counting is easiest if each object can be somehow set aside as it is counted.
N 9 4]

Under these condiiions the child Pas'ies% troublecdetermining which itgms have
already been counted and which remain. Erro?s of repetition‘or omission are less
’likely (52, 60). Countiﬂg is soméwhat more difficult if the child cannot move each
object as it is codhtea. In this case children must picg'a sta;ting point and count
off objects in a systematic serial Brder, keeging track of where the& have béen.

Counting a fixed set is still more difficult if the objects are not lined up but

-

scattered about so that the starting place and serial order for counting must be

created by the child. Children seem to Hnhdle this problem by first grouping the

A}
objects into a visually ordered arrangement and then proceeding to ‘comnt (52).

The preschool child learning to count can simultaneously be acquiring the

«
@

ability to recognize an& use written mumber symbols which will be needed when arith-

e

C representations

metic problems 'shift from use of actual sets of objects to symboli

; 1

of those séts. Figure '3 outlines possible training sequences for counting and learn-
ing\to use numerals. These sequences were derived from Piaget's ;héory and from

. research on the natural order in which children acquire counting skills. i

i
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¢

The training program outlined in Figure 3 suggests teaching numbers up to.5 before
attempting to work with larger’numbers. This suggestion is based on the research
finding that children normally acquire a range of skills (counting,-addition and

: . L3 : ’
subtraction) with numbers up to five before beginning to master the same set of

of the. young

[

skills with larger numbers (64). Perhaps this reflects the iimits

+

child's short term memory. o \

<
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Preschool cnildren who have learned to count still have a great déal to learn
about numbers. They have not yet acquired a concept of number, an understanding of

the bgsic properties of the number sygten. The limits of prescnzolers' comprehen-
,ﬂ"’\, ! . » . ; .
sion are apparent when they are asked to do something unexpected, such as starting

Children must learn to understand two complementary aspects of the number sys- .
tems; the ordinal, serial nature of numbers and their cardinal or 'manyness' aspect
(5). The understanding of the ordinal nature of numbers is closely tied to general

understending of seriation; understanding the cardinal use of numbers is tied to

\ ~

understanding classification. There are a number of learging tasks, derived from -
Piaget's theory, which have been designed to help children learn both aspects'of

number and the realtion between the two (12, 38, 40)}.

Development of an understanding of tRe number System is slow to reach comple-
- “!

-

Y )
tion. In general, children seem to learn a particulaxy skill, such 4s counting or

to count from three onwards, oX to say what number comes before five 634) o
|
|
|

addition, some time before they acquire a conceptual undegstanding of the operationsd

associated with that skill. For instance, the preschool child who can count with

N L
great facility has not yet achieved conservation of number and wiil not be at all..
R , <L =

distressed by the contradiction of counting two sets of object$, reaching the same

~

total for each set, yet judging that one set contains "mqre" when it is spread out

so that it covers more space (60). Many of the general principles of the number

system, such as_ ‘the idea of averaglng, or the effects of comb1n1ng odd and even num-
bers, seem to be gradually mastered between the ages of 8 and 11. Before age 8, the

ch11d is likely to master an operatlon in. a specific instance without see1ng the

generallty of the rule (38). Teachers shouldfnot assume, therefore, that young o
ch11dren who appear’to understand an dperatlon 1n a speC1f1c Instance are being per- »\ '
verse if they fail to apply the operatlon in a new 1nstance.

N . 1 - -7
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One major contribution of psychological rpéearch Yo mathematical education has
r

been the demonstration that young children need to learn mathematics through exten-

sive experience witK the manipulation of real objects, forms and pictures.12 Sym-
bols such as written numerals or addition and subtraction signs become meaningful

. . }
after children have acquired a conceptual, logical understanding of the symbols (49).

-

4

How Do Yog‘g Ch1ldren DeveIop an Understand1ng of Space and Spat1al Relat10nsh1ps7

This section concerns the chlld's ab111ty to understand and use\spatlal infor- )
\
mation. The distinction between bas1c perceptual capacities and understanding is

important to keép in mind, for young childred perceive many things without underg

3

standing them in the systematic way.required to use the perceptual information.

3

There are several logical sgstems into which space and spat1a1 relations can

be dzv;ded --—Plaget (50) has.argueéd that, chlldren 's first intuitive understanding
of space is in terms of its topological properties. ™

In topology, &he only propgrtieg described h;e'those~that'would not
change if the space were stre%ched'or distortéd.» For this reason it ) ii
' is sometim;s called~a rubber-sheet geométry. Diannces and angles and

shapes are hbt preserved in distorted space. If fhree points, A, B, . .

: _ and C, Ah a sfraightsline wereidrawn on a sheet of rubber with B:between
A anddc, and the rubber was then stretched, we could easily change the
distance betweén_A and B and C. We conlh dggtort'theArnbber so that’

u the line was no longer sfraiéht: But, no m;t;éf th’we stretched the
rubber (provided we did not tear it) we could nbf put C betwéen A and

B on the line connecting them. If tno'regions sharing a common boundary

were marked out on the rubber sheet, no stfetching could separate those

’

lZ‘Lovell's Growth of Under§tanding in Mathematics: Kinderggrten Through Grade 3

(40) offers a useful catalogue of commonly available mate?ials which c¢an be used

for teaching mathematics. - ¢




4

Teglons, although wemight make the boundary much shorter or longer than

. it was. Thus, properties ‘like ne1ghbor1ngness and betweenness are said

-~

to be topologlcal because they do not change by stretch1ng or other
13 ) )

. ' : . . L . '
Although this system seems rather strange to adults, its properties descr1be-ah

kinds of deformation of space.

-

A 5
nunber of characteristics of young children's dealings with\space.

Learning the system of projective space seems to be one of the most difficult.

-

tasks of the early years. This system involves relationships of distance (e.g.,

near and far) and direction (e. g., right and left). Ch11dren must learn to coordi-

nate their own egocentr1c (self-tentered) p01nts of view w1th other systems of

reference. ‘They must also learn a complex verbal system to label the1r understand-

ing af these relationships. The difficulties are such that ch11dren S ab111ty to

use the pro;ect1ve system is not fully adequate until age 6, 7,7or even later.

Interdependent/yith the projective system is the Euclidean system of analyzing

space. This system emphasizes distinct{ons such ‘as the differences between lines

a

features such as numbers of angles and lengths of sides.

E Y

and curves and quantitatiWe.

The Euclidean system is familiar to most adults since it is the'basis for the meas-

¢

urement and computatien skills traditionally taught in school--the definition of
a°para}1elogram for instance, or the fornnla for computing the circumference of a
circle. Young children pick up the basic ‘features of this system in preschool or
early school experiences. They can learn to d%etinguish among and label such forms
as triangles, squares, circles, and ellipses. f} is not until well into the ele-
mentary school years, honever, that they understand more advanced Euclidean prob-

lems such as the measurement of space and distance.

The development of children's.understanding of topological, projective, and

- - =100-

~ P

Euclidean space is described in more detail on the following pages. ’

13.

LY

Baldwin, A.

Theories of Child Development.

v

1967, 95.
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There is evidence t.hat preschool-children are very sensitive to certain-

—

topological properties.-~-In some c1rcumstances, young chlldren act as if they are

»

coping w1th topological "laws" but not w1th the laws,of the projective-Euclidean

hd

systems. Consider, for example, the performance of children asked to place a row af
miniature lampposts so that they make a straight line between two miniature houses.
greschool children (dp to about age 5) have great difficulty making a straight line
without perceptual guidance from a nearby table edge. The child;eﬁ's constructions
seem to reflect a "pull" to the '"neighborhood" (a topological feature) of ne!rby
edges 6r thé:endpoint houses. Examples of young children's productions in this -
situatiéé are given in Figure 4. \ .

- e . - e - - -

Another task used to test children's sens1t1v1ty to topological prOpertles
requires the child to recogniZe or match shhpes varying in either topologlcal or
Euclidean features. Children's judgments indicate attention to topological features

>

sth as the presené; or absence 'of holes, as well as to certain Euclidean proper-
ties, such as whether an edge is straight or curved. Preschoolers make_matching
judgments on Euclidean properties if the shapes used are familiar ones such as cir-
cles and sQuarés (13, 19, 36). When the sﬁapes are 1e55°famiiiar children are more
likely to match them according to their topological properties. If a child is
att;nding to "holes," for instance, an elliptical "doughnut" would be'hatEhed with ,
a straight-edged, rectangular doughnut ragher than with a plain ellipse.
Children's;ability to utilize projective-Euclidean features of spatial problems
varies with the exact nature of the task, and, perha%s, with their educational

*

expezlence (13 20). It does seem, however, that young children can deal ‘we'll w1th

”concepts such as continUify, boundarles and holes. Wheéthér this competence has any-

thing to do with topology as a formal geometrical system is unknown. What matters

i e

, . .
: ' nTog

-
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to the teacher it that consideration of topological properties provides a realm of +

educational experiences with which very young children can stretch their minds and

- o v
N e

have encouraging successful experiencé in handling-spatial problems. Topolpgiéa?‘h

principles can be used as the basis.for an endless variety of games and puzzles for “. .

, for an

both preschool and elementary school children.14 Preschoolers, for instamce, can - ¢

. <
1 .

study the nature of’holes during saml or water play with funneis, eups, and sieves.

The teacher m1ght help the ch11dreﬁ d1scover which obJects perm1t the sand or water

|
1
i
. to flow through and wh1ch do not. Older chlldren can be 1ntrodueed to the idea of v

>

-

continulty by creating ahd selving pencil mazes. L . v g "
Both formal research and informal observation confirm the theoretical a4sng;;

s i
(50) that the system of projective Spatlal relat.LQnshJ.ps is a major challenge to the . <
Ve s ‘- :
young chrld.---In part'.the problem-is a matter of attention hab1ts, but the develop- .
. “ » 9 |
ment of logical capac1ty and semantic comprehen51on also p{ay a part in the Chlld' .

eventual mastery (at age 6,:7, or later) of thlS system. S1nce several dlfferent

g 2 " '3

.cognitive skills arg 1nvolved in d1fferent 51tuations in which understangding of pro-
wr b * - o . .

., M4

jective space is put to the test, the ehild's success or'faf}ure depends on specffic -

features of the situation and the array of skillg‘demahded to solve\the‘problem.
. : o f :

byject orientations and .relations among objects. A 3-§ear-old is‘guite‘capable
s . g :

of indicating that a picture of an upsidg:down house is ''wrong" (41). Young ch11—
" ' .
dren don't, howeverﬂ regard or1entat10n as a significant’cue when asked whether one ‘;
1, "

p1cture is '"the same" as another. Things of different shapes, sizes or colors are
+ Q

-cons1dered to be d1fferent but: pictures 1n d1fferent or1entat10ns are usually con- -

1dered tb be the "'same “thing" (41) Srne) the 1dent1ty of any real ohject is,

Q

1ndeed éonstant desp1te its apparent orlengation the ch11d's fendency to 1gnore -

orientation’is quite reasonable.

»

. |

P i . ° |
' :

|

. 140 fascinating selection of such games is provided by Jean and Simmone :Sauvy.in

. [
. - ’

f  "Ine Child's Discovery of Space" (54). ' ' -

40108 o
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Children's ability to use orientation in their drawing or writing is‘gven +

N .

weaker ‘th3n their ability to attend to orientation when making a discrimination
, “(2, 61). A'normal 6 1/2-year-old, who never reads from right to left and who usu- )
ally writes correctly, may occa51ona11y "lapse’' and-produce constructions such as

"'vaJ oT" in addre551ng a note to a friendw- There is evidence that giving ch11dren

(X4
- [

specific tralnjgg in using orientation cues to make a discrimination will generalize

to produce improvement in their writing as well (6i).“
E . -
One source of difficulty in young children's writing may be their- tendency to

write in accordance with a few set habits or ''rules.'" They seem, more often than
not, to try to start at the top of a form, move from left to right, and use a con-
tinuous,stroké. Persistence in these hablts can lead the child who should "know

« better'" into production of forms such as"¥1* for "N' (30).

.

. Of all the concepts associated with object orientation and the relations among

“objects, left<hnd right cause young children the greatest difficulty. The left-

. - . * t

right distinction is harder than front-back or up-down distinctions (3?). By second

grade, children have excellent command of up-down and front-back but still are con-

fused about left-right when asked questions such as "Is the pencil to the left or ®

to the right of the matches?" 'Perhaps left and right are more difficult because

nature has not provided human beings with a natural perceptual reference system for

learnipg these concepts. Gravity providee us with a natural "down" and the struc-
ture(of our bodies and vieual orientation helps clarify the front-back qistinction,
But left and right have to be 1earned w1thout perceptual help (11). -= «
Ch11dren f1rsu-master left and right in re1at10n to parts of the1r own bodies.
b Most 5- or 6-year-olds can make these 1dent1f1cat10ns correctly (22, 32). Identify?
iug the.left and right body parts of another pgrson is much more difficult, particu-

“larly if the person is sitting face-to- face with the child. This skill is not

s@re until age 7 or 8 (22). More difficult st111 is coordination of positional

co 00ing
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A -

. right" as properties of partlcular ob;ects, startlng with their own bod1es, and later

+ L4

gqme to understand the system of left an@lrmght relatlons among objects. To fully

.

understand, children must not only be able to determine that the pencil is "to the

-~

left of the matches," but must also be aware that the pencil (in the middle of;tﬁe'

1 2 , PR

set of dbjects) is also "to the righe‘of the keys" (32f. o

N »

X . . < . .
Since an understanding of projective space ‘concepts is so important to the basic

skills of reading and writing, and because this understanding is normally slow to .

develop, teachers should be diligent in teaching and reteaching use of these con-

'feﬁfs. The specificity of the contexts in which they-are first ‘understood suggests,

in addltlon, that teaching should emphasize a large number of possible contexts. In

i i

particular, children who have mastered,"left—51de" and "right-side" as properties of

paz;icular objects may still need-practice in "left" and "right" relations.

-

+

- Children's difficulties in understandfng projective space dre particularfx

apparent when<%ﬁey are asked to judge how a spatial a;raﬁgement would differ when

4 s ' ' L L
seen from different‘points of view. One task frequently used to assess children's

ability to coordlnate V1sua1 perspectlve§ involves a miniature landscape with moun-

ta1ns or other large obStructxons whleh can block off eertain ob;ects,\such as some-

I, :" -~ -

miniature animals, from the view of a doll placed at a pdﬁtlcular p01nt on the tab-

leau. Young children are rarely able to give an accurate assessment of;what,the
. - ~
doll sees, and may respond as if they were assuming that the doll's perspective were
. ‘ )
the same as their own.* The argument has been made that young children's performance

v

on such tasks refkects their egocentric thinking (36, 50).

Recent evidence ipdicates, however, that children as young as 3 or 4 can some-_

v

times make perspecpiyeiéredictions correctly if the task is simple enough. Three-

year-olds, for instance,’are able Io rotate a turntable holding several animals to

the correct p051t10n when asked byzan adult, stand1ng at various positions around
.- Ra :

<t ‘. . . v

: e o - 110

-
Y

relatlons among a set of obJects,, Accordlng to Piaget, children first learn "left and

-~
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the table, to "Show me the side of the moose! (56). Furthermore, the errors which:

young_chiidren’hake-on perspective tasks .are not always egocentric €rrors. Overall

=

i errozs aetfease as children get older, but spec1f1ca11y egocentric errors do not

7 ~\___’_ - - 1

“tnvariably decrease and mdy sometimes increase, perhaps as a transitional stage

precedlng'full mastery of the task (25). -

Since the extent and nature of children's errors \aries with the specific

\

nature of the perspective task, it seems reasonable to propose that young children

-

s ; . , . . . /s
are indeed aware that things look different from different points of view, that
- rd
their own perspective is not the only one possible. When tasks are complicated,
however, they have difficulty imagining or expressing what the proper point .of

3 ’ . 0 0 . 13 . 13 ’ 13 -
view should be, and may suggest their own viewpoint, knowing it is wrong, in their

N

desire to provide some reasonable answer (25, 36, 55, 56). - N e

Children‘s performance on.perspective tasks shows patterns similar to their
A, '

.

T
. performance on another purported test of egocentrlsm, the "b11nd llstener“ communl-

e
- -

cation task discussed in Chapter 4. 1In both cases children seem to know that the1r

-
- ———
[ -

own pexspeEtive or knowledge is not universal, that others may see things dlffer-

—~——
-

— —

éﬁbly or need different informationlf/in both cases, young children perform much

bettér when the task is extremely simple. In communieation"tasks, training proce- e

£ .

\

dures which show children what the needs of the llstener are and how they can.
tallor their speaking to those needs have led to ;mproved perfé:mance. Similar

- b * ‘*.. N . A : : ’

strategies might be effective in_teaching‘gh1Jdren to predict how things look from

. . v t
different perspectives. It is p0551b1e to create situations in which chlldren must

.. .

respond from the v1euﬁogpt of another child 51tt1ng opp051te or at r1ght angles to

them. The. chlfdreu can compaxe what they see, and the teacher can help them ana-

lyze\and predict »he v1ew erm dlfferent perspectlves. . T
¢ ISP ﬂ ' ~ : .

s J . ’ d \ L '
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Anothe.r great challenge for young chJ_ildren is uhdgrstanding the quantitative
measurement of sPa%F and distance.---Measurement, as a rote skill, is fairly easy
for young children to'iearn. If all that they are requlred to do is line up the end
of a ruler with the -end of an obJect and read off the ruler mark correspoﬁulng to

\
the other end of the obJect 5— or 6-year-olds can often srcceea Psychologlcal

é

‘research 1nd1cates, howeVer, that children this young W111 probably not have mas-

'slightlyrso that they cannot ‘rely on rote-learned skill, /t eir'competence falters.

tered the concept's underlylng the measurement~pro§ess. fﬂf he task is changed’

\

True understandlng of measurement requires, accord1ng td Piaget!' s theory, the ab111ty

2N

to use several loglcal operatlons (39 40) s = o

In essence, measurement of distance or space depends ‘on the d1V1810n . -of the

. .
-

length or area ‘into Standard un;ts These arbltrary standard units (such as 1nches,

4 -

centimeters, wquare feet, or acres), can then be summed to give the total extent or

. 5

expanse of the space_in questlon. Thus, one loglcal operation the ch11d must master

-g"r - i ,

is. class 1nc1us;on-—thevadditlon of several parts to form a whole.

- .
.

Understan&1ng'tran51t1v1ty and seriation is also essentlal to the use of stand-

ard units of-measure and to anx“comparison of length, size, weight, etc. If one

vy .gfﬁ

nelonwweiohs less than a pound and another welghs more than a pound the seeond |

N

must be heavier even if there is no balance avallable for comparlng thelr welghts .

~ . ‘ '

d1rect1y. ' _ . ﬂ‘ .

2 <’

Measurement also depends on the attainment of conservatlon ﬁeaningfu}’mea-
surement of length is not pOssible, for insﬂ‘?ce, if children do not yet understand
that the length of a stretched-out paper clip is the same as its length when coiled.
Similarly, children's attempts to neasure distance are lihely to be affected by

their 1nab111ty to understand that the dlstance between two objects is not changed

Ve

by plac1ng addltlonaL\obJects between the first two- (39 40). '. /' N

i

.

4
<&
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Piaget stresses that comprehension of measurement requires that the child

.

undér§tand the nature of seriation and transitivity, the conservatiod ef numbeg,
lehgth and distance, and the class ihclusion principle. These logical operatiqﬁs

- ’ . /
are thought not to emerge until the elementary school years, beginning at 4bout age
6 or 7. The child would not, therefore, be expected to understand measurement uritil
age 7 or laterj-herhaps mueh latér. There is eome evidence to support this predic*
tion. ) . 8 ‘ '

In one study, a_few children showed mastery:- of length measurement at age 6, ‘but
the majority did not succeed'until age 8 or later. The measurement task required
the children tq judge which of a pair of»multi—angledﬂlines wasvlonger, using a 2"

- . —
piece of cardboard as a standard unit of length (35).

The results of another study of measurement (30) indicate that some children

who appear to know how to measure do not actually understand what they are doing.

The 8-10- year-old chrldren in thls study had all learned, according to their tea-

chers, to measure area by the usual procedure of multiplying lquth by width, The

children were giveh eight right-angle trigngles, each measuring 2" by 4'". They were

T,

to‘qse-these triéngles to compare thé areas of an 8" by 8" square and a 4" by 16"

v

\rectangle. The task was a hard one, since the children hdd only enough tr1ang1es to

alt - L

pover.half o£ the tbtal area of each figure. Ch11dren who started out using the
tr1ang1e un1ts approprlately were often stumped when they Tan out ‘of tr1ang1es No
child below age 8 and only half of the 8—year-olds f1gured out the correct prdcedure
of using the tr1ang1e tiles to block off as much as p0$51b1e€ noting the bouridary of

the area covered,.then re-using the tiles to measure the area remaining. Further-.

‘more, many children who were able to compare two areas using this technique were

b

. . . i
"still not ah}e to- use a small card as a unit of measure to calculate the area of a

. . , i . J '
figure. QZhese children had learned to compute areds in inches, but did not under-

.

g0133 -




LR

L3
-

stand that areas could also be in other units, such as "blﬁe cards." Lovell (39,
50) suggests that teachers supplement instruction in the- length-by-width method of ,

1} v

area computation with experience in measuring area by adding units of standard are4h

Points to Remember

Awareness of the child's coﬁpetencies and.how they deveiop provides teachers
with a framework for maximizing the efficiency of instruction by schedullng learnlig
experlénces at the age when most children are best able to profit by them. This
awareness also provides teachers witf a sense of what problems and mi§understandings
might be expected in preéenting material to.children of a given age. Furthermore,

teachers whé know whaf kinds of understandlng a child is capable of can ensure that

> »\‘.

N

their teaching makes maxamum use of that capacity. .
Teachlng which takes into account the\chgld s exlstrng level of understanding,
and whlch is gcared to stretch that understanding has great power :g%capture the
child's 1ntergst. Children pay attention to, aﬁdﬁzyllzngly become involved in
act;vities which are '"'moderately novel" to them. In today's schoolsf this po;si-

bility may provide the single greatest reason fo§ adaptin%ﬁ;éaching to the best

available unde}standing of cognitive development. - .

This chapter'sAdiécu55ion of young children's thinking can be summarized in a

1

few basic points which have direct implications fof-teaching:

1. Children's logical thinking-matures without specific teaching, but the rate of
~ < . . R l

L4

development and the depth of their understanding may pQSsibly be enhanced by
‘varied, low-keyfgxperiences which offer opportunities-to practice gnd expand.

N

tlassification, seriation, and,bonservation.skills. , o
- ;

2. Young children can sometimes benefit from memorizing facts and procedures, such

~

as addition or measutrement, even though they are too yom%understand all the

implications of what they are doing. This practice may facilitate ultimate

understanding, which takes time to.devetzp. s
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3. Even simple number skills such as counting, represent a major challenge to

preschool children and should be taught slowly, with the difficulty of the

i
[y

' task gradually increased.

/

4. Young children master sk1lls, such as arithmetic computatlon oTr measurement, in
the spec1f1c forms which they have been taught and are not l1kely to spontane-
ously generalize a procedure to new types’ of problems.

{

5. Since young children tend to be naturally aware of th% topelogical features of

\ .
space, this system offers a useful approach for building confidence ahd estab-
lishing habits of thinking about spatial problems. R

A

6. Yonng children need prolonged, repeated practice in mastering projective spa-
tial relationships,.particularly Tright and left. Distinctions such as right-
left and front-back are maetered first as features of the child's own body, then
as properties of other objects, and finally as properties of thszrelations among
objects.

7. 'Young ch1ldren~often have difficulty coordinating perspectives and predicting
how th1ngs w1ll look from viewpoints othér than their own. Their-skill in such
tasks may improve with practice in simple situations. |

8. Children who have been taught computational procedures for measuring snace do
not necessarily understand the general principles behind what they are doing.
There are, a number'of nooks and materials listed in the references which provide

a wealth of idgas for translating basic cognitive theory into methods and ﬂrocednres

for mathematics and science teach1ngq For eneral background, readers may wlSh to

consult Lovell's The Growth of UnderstandiXi in Mathematics: Kindergarta/

3

Grade 3 (40); or Piagetian Cogn1t1ve Development Research and Mathemat1caﬂ Educa-

through

tion, ed1ted by Rosskopf Steffe and Taback (1, 4, 20, 38, 39 60) or, Copeland'

How Ch1ldren Learn Mathematics (12). Specific curr1culum ideas may also be found in

Sauvy and Sauvy's The Child's‘Discovery of Space (54), in the Nuffield Guides

~

‘ | 00145 -
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: published by John Wiley and Sons (66), and'in the materials developed in experimental
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Chapter 6

Summary: How Children Change and Learn

-~ - -

< -

This report has focused on'qhaqges’@bich occur as children grow older: when

they are ready to learn, how they Teafi..and Qhaf’tﬁéy know. Knowing the cognitive
- }
sk¥lls children are likely to have can help teachers create oppcrtunities to exer-

cise those skills and apply them as they are needed. Knowing what kinds of experi-

I

ences are likely to foster the emergence of new skills may help teachers choose
classroom activities which are likely to have long-term beneficial effects on chil-,
dren's cognitive competence. Knowing the probable limits of young children's capa-

cities permits teachers to devise learning situations which stretch but do not over-

14

burden those capacities. -

. Reviewing the report as a whole, one can.draw a number of general conclusions

’

N

about the nature of young children's minds and .the ways in which teachers can help

them grow:

>

1. Young children naturally seek out experiences which help them exband their

undérstanding. A teaching program which is adapted to children's deyeloping

‘&Eoggitive abilities will capitalize on this built-in desire to learn.

2.  Ycung children have limited ability to control their attention, and may need

|
help in discovering what aspects of a situation arevimportant. They may also’ 1
profit from thé teacher's efforts to ;educé extraneous, distracting elements 1
in the lgarning situation.
3. . Young .children havé,limi;ed ability to recall newly learned information. Les-
sons for young children should be designed to présent information in small
doses which can be repeated until the information is securely remembered. 7
4. .Although young éhildxen can and do learn by quietly watching and listening,
many ideas and skills are best learned when children have opportunities for

‘ L

O
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active involvement--for touching, talking, and testing things on their own.

. ) ~ .
Such involvement enhances children's attention, memory, and ultimate under-

standing. One advantage of using concrete materials in the classroom is that
these materials can be used to encourage children's active involvement in

learningﬂ\ T N

-

. .
Young children's verbal fluency, communication effectiveness, and understand-

a

ing of new words can be enhanced by providing opportunities for children to

practice their language skills and to observe how adults use language.

\
Eflorts to modify young children's grammar by direct teaching are, however,

i11-advised. Opportunities to hear and use language.will eventually be

L]

reflected in children's grammar as well as in their other language skills.

.Chilgren can benefit from learning skills even though they are ndt yet mature

enough to understand all of thé logic uaderlying what they are doing. Learn-
ing is slow and situation specific when skills such as counting are taﬁght to
véry young children, but practicing these elementary skills'%ay helﬁ chiquen
in their gradual development of understanding of the logic related to each

skill.

.Children learn what they are taught, but both the psychological and the educa-

tional literature pfovide ample evidence‘ﬁﬂat there are no known magic activi-
ties for producing generally "intelligent" childrén. Children can be taught
to speak well, master mathematical computation skills,'classi , and demon-
strate understanding of mathematical logic. None of these gains, however,
shows impressive generalizat}on to other cognitive areas,ghiéh have not been’
stressed (1, 2). Thig is undoubtedly one reason wgy no early education pro-

gram has been found to be consistcntly and generally superior to other pro-

grams (3).. . - o
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8. The best test. of any teaching strategy is the children's ifiterest amd their

\

success in learning. , o )

The, application of psychoiogical knowledge is not likely to make the teacher's

job an easy one. The evidence is consistent in indicating how very difficult it is -

. . to teach effectively. An analy51s of the research literature suggests that teachers

- s

should be constantly aware of each child's eXisting level of understanding; that .
L .

every child shouLd be given opportunities for active involvement with the learning
process, using an abundance of‘attractive materials; and that children will do
unusually well only on those tasks to which considerable classroom time has been

devoted. Teachers are asked to apply these findings to their.activities in class-

rocms which are likely to be overcioydeg\gnd underequipped, and to groups of chil- J
\

dren vhose individual abilities and interests\hili probably be tremendously varied.

It is the very difficulty of the task of teaching effectively with inadequate sup- )

port systems that makes it so important for teachers to learn all they can about

the nature of young children and of their learning processes. The authors hope that

this report has increased teachers' understanding in ways that can be translated

into successful classroom experiences.
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