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In the peiiod.from one to four years, children develop language very
rapidly and extensively. This suggests that this is & dynamic peéried in
. . -
the growth of the mind. Yet, very little work has been conducted that fo-

. . o"g‘
cuses on the development of mental functions besides language in children

W
L " -
.

. between one and four. Therefore, this Papef seeks to examine developments'
in reasoning and memory in children between lé and 3% years as reflected by
the discovery strategies they employ in a manipulative'categorization and’

“w . ~
recall task. - 1 . .

. 1 v -
Previous reseérch on‘reasoning and mehory in children between 1% and
3% years is sparse. For example, memory for sets of objects qas been studied
only in children 2%;years or older (e.g,, Perlmutier & Ricks, 19?9). Fur-
thermore, in their everyday lives, very young children sre rarely, if ever, o
asked to memorize events or objects as an end in itself, Consequently, it
is not suprising that the instruction even to "remember" cannot be counted

- - 5
upon with children under three (Wellman, Ritter, & Flavell, 1975). Clearly,

development of & sensitive nonlinsuistic procedure is critical %o assessing ,

cognitive chdnge in children who are Just beginning to acquire language.
v Wwith all of this in mind, then, we presented childéren with a nonlinguistic
problem-solving task (in sthe form of a hiding game). We then re-presented

the same task later, to see what the children remembered about what th.ey had

learned,

There were 4O children in this study--eight children each at 18; 24, 30,
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35, and'ge ménths. We presented each child with & stimulus set composed

9f 15 small objects (Figure 1). The set consisted of four different classes
of four identical object; each (b square'blocks: ﬁ toy plates, 4 discs, and
b plastic treks). Eight identical stickérs depicting apples were affixed

to the nndéréide of all four nembers of two of the fowr classes (e.8., apple
stickers were affixed to.the ﬁggerside of the 4 square blocks arid b toy -

b

plates). The object of the game was to find all of the stickers.
- & .
The same stimulus set was presented twice with an intervening delay of
approximately tweety minutes during which the child was given. other toys

to play with. 1In the firét presentaticn- (referred %o as the presentation

phase), the set of objects was presented to the chiid in & loose, scrambled

"array with all of the stickers face down. The child was encouragéd to play

with the objects. When the first tagged object was turned over, either
*entidnally or aceidentally by the childs the experimenter immediabely

drew the child’'s attention to the sticker. After discovery of the Pirst

‘tagged object, the experimenter shpwed the child how to peel the sticker

off of ?he objecé. The child'was then invited to peel the sticker off him~
self, Following this, the experimenter removed the object and prompted the
child to xeturn to the array and search for more stickers. Jﬁas each tagged
objdet was located by the child, the ;xperimentei removed it fram-the array.
The presentation}phase was terminated when all of the tagged items were
located and the child indicated that he wdulé search no further. Following
the delay, the same stimulus set was presehted to the child again (referred

to as the tegt phase) using the procedure outliﬂeq above, However, instead

-
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of initiélly encoureging the chi;é to simply play witﬁ the objects, the

child was fiow asked to léok for the "apples’.

®  We transcribed and analyzed in order every move for which a child
checked an object for a stiéker. The first ﬁyo measures I will report _be-
low were designed to establish ovekall base rates in children's checking
behavior, The next three measures attempted to examine more closely the :
search strategies children use to solve the probléﬁ'and how these st§ate-

giés change with age and across phase, -

Table 1 shows the total muber of checked moves children mede in order

to complete the task. Avezggiﬂg;o¥er'ho£h phases, ‘the ¥otal number of
checked moves did not vary siggificantiy with age, F(h,§5)=0.30, p=.88.

On the average, children checked 11 obJects before locating all of the

tagged items. chever,‘chi;dren checked significantly fewer objects in the

test phase than in the presentation phase, reducing the nymber of moves,

from an average of 12 in presentqtion to 10 at test, F(1,35)=7.41, p< .0OL.

We next asked what percentage of these checked moves involved tagged,
_as opposed to untagged objects. Table 2 reveals %hét, once agein, children
of‘different ageslgid not differ significantly from each other in their ,
tendency.to locate tagged obj;cts;“F(h,3B)=0.l3, p=.97. Thus, ﬁveraging
over the twu phases, roughly 77% of the children‘g chegked moves involved
tagged objects. This figure suggests that children o? ell ageg”are locating
the tagged objects with about equal éase. However, we see that’here too,
; .

children are also becoming significantly more effective in locating the

tagged- objects in the test phase than the presentation phaée, F(l,35)=10.53,

- .
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R < ,003. Thus, on average, in the preséntation phase, 73% of the child-
]

rent's checked mmoves turned up tagged objects; while by test, this figure
significantly increased to 81%.

“The above two measures reveal then that children's overall base rates
in checking behavior do not vary with age; but tLese base rates do change
siénific&ntly from present&tion to test, In contrast to these cross-age
31milar1t1es in the frequency of different kinds of manuevers, the organ i-
zation of these moves changed with Aage and across phese, The next three

neeswres are designed to ghow this change. For the first two of these

measures, we asked if children ever' checked all four members of .a class ¥,

, .
in sequence. We exeminéd this for both phasks and ;br both tagged classes

(Table 3) and'untagggg classes (Table b). | Thep in "the last measure, we
. 4 . ] - L
looked at the probability that children at each age would select a tagged

obgect on the first move in the pres tation and in the test phase (Tébie 5).
]
Refexrlng back “o Table 3, we can see that e her at. presentation or

at'test, as age increases, the number of children serially checking all

four members of a tagged cless also increases. Thus, the older children

" tend to search for tagged objecks in class consistent runs more frequentl§

than the younger ones, Moreover, the marginals'rgve&l that 27 out of LO,

58¢- -or more than half of all the subjects tended to search tagged objects

o +
%

in class consistent runs of four. .

v 4

This generel tendency to seQuentialiy select tageged objects in class

consistent runs' contrasts sha'rply with the subjecis'-munipulation ¢f un-

tagged oljects. In viewing Table b, we can s€e that childaren vetween 13

and 3 rarely.searched for all four untagged objects in class consistent

a 1
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runs in either phase. At most, only 1 child at each of the four youngest
ages searched untagged objeots .n'a class consistent fashion in either

. . .
phase. At 42 months, however, 3 of the 8 children in the presentztion

phase®serially checﬁed all four objects from an untagged class--and in
-~
immediate sequence. Im;qrtantly though, they did this only in the present-

ation phase--when ‘First given the objects, They did not handle the untagged

objects in class order when re-presented with the materlals., ‘ *

o

These oldest chlldren differed from the younger grouns in yet another
way. Table 5 1nd1c§tes that at the four,youﬂggr ages, subject§ selected
a tagged i§em on the first move in tge‘preséntatjon phase at chance level,
But they selected ; tagged item first s;gnificanfly above chance at test,

p < .03. However, at 42 months, subjects' first selections did not differ
v, . '
from chance at either phase.

H L2

- In summary, children at every age from 18 to 42 months found the

tagééd objects in fewer moves on the second presantatidh of thess objects
than on the first, This suggésts that even at the youngest age, 1% years,

children do have memory for where the stickers are located. The way child-
\ L]

*en organized their search changed with age, however.. The youngest children
" o - " N ] ‘.
engaged in fewer class consistent searches of either tagged or untagged
» ] ’ &
objects than did the oldest children., This suggests that‘these oldest .-

children might be using a rule like: stickers are located on objects of

J’*

a certain kind. ‘ ' '
kind & . / ¢

L]

1
.

-

For example, one 42-month¢old in the test rhese, checked a toy
plate (sticker) and said: "They're on there." and pointed in
the general directio% of the plates., She said again: "They're

% o ’
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on these."” thén selected & second plete. The E then-queried: ot
"ThEy're on these?" and she réspohded: "On fthere." and dointed -

out all the plates .She then%rent on to locate the rest of

the plates. - ' 3

This ex&mp}e inﬁicates thaﬁ at, 1east by u2 months, children may be solvzng N
the task with a rule of the form: certain kznds of objects may or nay

not have stickers, as oppoéed to certain objécts hav1ng or mot having

stickers. ‘ . |
- ' - .f . [ '1
Addit;onal support for this rule ‘eomes -from the Tact that the oldestg

' |

h2-mon£h old children epgaged.in more class consistent searching of both ﬂ

1

the tagged and.untagge objects durlng the presentation phase\ In the S E

|

test phuse, they initially spot-checked the untagged objects, but did not \

handle whole_groups of them, Why would the oldest children check &n entire

o

, class of untqgged cbjects at presentation? We hake suggested elsewﬁerg 1

. - H

that this development may be very noteworthy (Sugarman,’f§ge) It suggests )
that these oldest children'mey, in fact, be sys%ematically organzznng

positive and negative instances in order to figure out, oY at least verify,
. ]

r -

where the stickers are located. Thus, the U2-month-old who first finds a  °
wsticker on & plate, may then check the other plates to see 1f all the plates

have stickers. Then the child might go on to check a tree to see if it

does or if it doesn't have a sticker. If no sticker is preéent, then the- A
child might cheek the other trees to see if these also do _g§ have stlckers.
However, when the same objects are re-presented, the 42-month-old may decide

3 . - .
from spot-checking that the origianl ruleg, &bout the things.thal do and deo

not have stickers, are stilk in effect. - - . f A
* ]

- This development of systematic attention to negative instances converges

1
-
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‘ w&;;ho’cher findings we have ‘on moxe open-ended problem-sqlv:mg tesks., It

Shggesi.!s that a new s’cra’cegy for J.earn:mg about and encoding “the environ-,

nent begins to appear at around 3% years of rgge. This stra’cegy ,cpulcf

"

profoundly etffec’c what gets learned , a8 well as how it gets learned.\ .
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has s sticker attached underneath. .
- NOTE: EFach clase has four exemplars. v
- LR ) ‘
N y . -
Y . \ ) ) )
. K4 (t/ £ Y * ¥
- L] ". ..
i i P I3
4 ' ll ) + ':\)
y J " l . .
14 "
* f" by ¥ 1.‘.



-
.

,l

T
. v
, \ ’ .
Il e 4
- . “:‘\
f ' [ J gv ) *
C Teble 1 bt s = g
’ . Tot)al Number of Checked. Moves ' -
. ¢ " AS a .
. b . AGE{months) T - ’
pHASE - N 18 ok ~. 30 36 42 Average
O_ﬂ ] N ’
Presentation . 1T 11 12 . Yozl . )
. - rin . . B - ' N .
., Tes} | 10 11 10 12 10 f 10 ,
2 \\t e ‘ ¢ - N T.ﬂ!. . L R . ’
r ‘ I I .* - - I
. ANOVA Pk, 35)no 30, B—- 8: linear Efnd on ege F(1, 35)—0 69, 41 ‘
. b 2 . o
ANOVA F(1, 35)=7.} p < 01 )
) ¢ . - t%
¢ Teole 2 ‘o '
Percentage of phgcked Moves Involving ‘T’agﬁeﬂ Q‘ﬁe _ . ]
-k AGE(months) & - o
“ pHASE © . _ . 18 30 35 b2 Average
. \ - - . L
o~ Presentata% \L76 TR 75 .67 73
) Test '“’-“#' - 8 \78‘ .08 om0 & 81
(¥ S * :
a ‘. - - .. Fy
« “ANOVA F(u,3é)=o;113, p=.97; linear trend on ege ¥(1,35)=0.15, p=.50
b, ) \. . ’ PR
ANOVA F(1,35)=10.53, p < .003 < .
PO Lo
] ._ ) -
P t ' - -
~ ¢ 4
9 ) ' . -
° i "T ) R _/: ‘ .
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'I‘able 3

ther of S5 with Class Consistent Runs of all b Tagged @bjects in
Presentation vs, Test Phase - ‘

(cell n=8) v .
" AGE(months) .
PHASE 18 2n 30 35 b2 Marginal
?P;asentation 3 6 5 5 5 | 27 v
Test b L 7" " 8 27 —
Table b

. . "
F.mber of Ss with Class Consistent Runs of all b Untagged Objects (cell n=8)
s L . .

S AGE(months) ‘
PHASE I 18 2h <30 35 42  Marginal
Presentation ™ L 0 0 0 - 1 3 b . .
Test I o 1 -0 0 1 2
& X2(W)=7.29, p < .055
Table 5

Number of Ss Selecting a Tagged Object on the.First Move (c€ll n=8)

AGE{months) .
PHASE : [1 18 2 30 3% 42 Marginal
Presentation " 3 5 2 3 b 18
Test ik || AR A A KA 3h

*aignificantly different from chance, p < .03

**signif}cantlya different from chance, p < ,005 .
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