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ABSTRACT

The purpose of this study was to examine the division
procedures of preschool children to determine whether such procedures
involved nne-to-one correspondence. Large and small numerosity trials
were included so that the amount of effort and ease of using other
procedures would vary. 0dd and even number trials were included to
determine whether children actually knew what the procedures they
used implied about relative numerosity. Subjects were 20

four-year—olds and 20 five-year-olds, with equal numbers of males and

females in each group. On each trial of the division task, children
were shown two cookie monsters and a pile of round cardboard cookies
and were asked to give both cookie monsters the same number of
cookies to eat. When children finished distributing the cookies, they
were asked whether the two cookie monsters had the same number of
cookies. Children were videotaped while periorming the task. Trials
were scored as correct if the child had an equal number of cookies on
each monster's plate after using all the cookies on the even number
trials or all but -one cookie on the odd. Findings indicated that
although preschool children used one-to~one correspondence strategies
to solve division problems, their use of such strategies was not
consistent. Children used more strategies on large numerosity and odd
number trials than on other trials. (RH)

KR R AR R R A AR R A A R R R R R R R R R R AR R A A R R A A R R R R A A A A A A R R R R R AR R R R AR R R R R R AR RRRKR A XA K

* Reproductions supplied by EDRS are the best that can be made
hd from the original document.

x

o

AKX KE R R KRR R AR AR R R R AR R A K R R R R AR R R A AR R R AR AR R R AR R R R A AR R R KRR AR R AR R AR XA R LR

e e e e e e e e — e ——— e e .




-

ED308951

U.S. OEPARTMENT OF EDUCATION
Ottce ot Ecucational Research and Improvement

EDUCATIONAL RESQURCES INFORMATION
CENTER(ERIC)

X'rms document has been reproduced as
ecewved from the person oOf oiganization
ongtanng
£ Minor changes have dbeen mace to improve
reproduction Quahty

® Poinls ot view Of 0D1muns Statedin this doCu-
ment do not necessanly rePresent othtial
OERI position ot pohcy

Belinda Blevins-Knabe

Preschool Children's Informal Division Concepts
University of Arkansas at Little Rock

Paper presented at the meeting of the Southwestern Society for Research in Human

Develooment, March 1988, New Orleans.

supported by the Marie Wilson Howell Endowment.

“PERMISSION TO REPRODUCE THIS
MATERIAL HAS BEEN GRANTED 8Y

Be\w\és&
Ble.\m'\s ~Knabe

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC).”

The research reported in this paper was

BEST COPY AVAILABLE

|

-
%




Preschool Children's Informal Division Concepts

Two recent studies suggest that concepts concerring division should be added to

school. Xlein and Langer (1985) presented young children with objects to divide into
two grbups. They found that by 2 1/2 children could construct two equal groups by
using an alternating correspondence procedure. First, they put some objects in one
group and then placed the same number of objects in the other group. Miller (1984)
gave 3~ to 9-year-olds a division task which involved dividing objects into two,
three, or four equal groups. The majority of children used the alternating
:»“—#_—wﬂffgfffggggggge procedure described above, except that they placed one object in a

’ group at a time.

Klein and Langer (1985) and Miller (1985) have demonstrated that children use
division procedures that may involve the principle 6f one-to-one correspondence. The
purpose of this study was to further examine the division procedures of preschool
children and to determine whether these procedures involve one~to-one
correspondence. Fuson & Hall (1983) have suggested that the probability that a
correspondence procedure will be used to make relative numerosity judgements is
influenced by the child's motivation to be correct, the amount of effort involved,

and the ease of using other procedures. Therefore, large numerosity (10 and 11) and

small numerosity ( 3 and 4) trials were included so that the amount of effort and

the list of mathematical concepts that begin to develop prior to formal training in ¢~




ease of using other procedures would vary. 0dd and even number trials were included
as a check to determine whether children actually knew what the procedures they used

implied about relative numerosity.

Method ,
—— /2

Pl

Twenty four-year-olds (X = 4-6) and twenty five-year-olds (X = 5-4)
participated in the study. An equal number of males and femaies were included in
each age grbup.

Procedure

Each cnild was given a number conservation task, an addition and subtraction
task, and a division task. Only the division task will be discussed.

The division task was composed of the trials listed in Table 1. On each trial
children were shown two cookie monsters and a pile of round cardboard cookies,
randomly arranged, and asked to give both cookie monsters the same number of cookies
to eat. The cookies were placed on round cardboard "plates". When the children
finished they were asked whether the two cookie monsters had the same number to eat.

Children were videotaped while performing the task.




Table 1

Trials in the Division Task

Numerosity Total number of cookies Number of trials
Small 3 2

i} 2
Large 1 2

10 2




Results
The division trials were scored as correct if the child had an equal number of
cookies on each plate, after using all the cookies on the even number trials, or
using all but one cookie on the odd number trials. The percentage of children

correct on the various division trials is in Table 2.

Table 2
Percent Correct on Each Type of Division Trial
Trial
Age 3 y 10 1
'l 65% 98% 83% 38%
5 5% 92% 88% 48%

Tree

An analysis of variance on these data revealed that children found the odd
number trials more difficult regardless of numerosity. Post hoc analyses of the main
effect for trial, F(3,114) = 21.5, p < .001, demonstrated that the 11 cookie trials
were the hardest, followed by the 3 cookie trials. Performance on the 10 and U

cookie trials was not significantly different (Newman Keuls tests, p < .05).




Failures on the 3 and 11 cookie trials had different causes. On the 3 cookie
trial most children who were incorrect understood that the two arrays were not the
same, but they did not know how to make them the same. These children either did not
think of using subtraction or thought they had to put all the cookies on the plates.
On the 11 cookie trial children who were incorrect said both arfays had the same when

in fact they did not. This is demonstrated in Table 3.

Table 3
Frequency of Incorrect Responses on the 3 and 11 Cookie Trials

Trial
Type of Response  Age 3 11
Two arrrays are y 86% 25%
not the same,
can't fix them 5 70% 25%
Two arrays are ] 14% T76%
the same (two
arrays are not the 5 0 65%
same)

These data suggest that on the 11 cookie trials children distributed the
cockies until it looked like both arrays had the same number of cookies. Notice that

this approach is more likely to lead to success on even numerosity trials, such as
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the 10 cookie trial, than on the odd numeggsity trials, This prediction is supported
by the percent correct data.

The particular strategies children use to divide the cookies were also
examined. In these analyses only the performance of children who were correct was
examined. The strategies children used are listed in Table 4.

Table 4
Types of Strategies Used in the Division Task

one-one correspondence--put one cookie on a plate and one cookie on the other plate.

many-many correspondence--put some on one plate and the same number on the other
plate

subtraction--remove one or more cookies from a plate
counting--any form of counting

miscellaneous distribution~-put some on one plate and then put a different number on
the other plate

Y




The percentage of children using the various strategies is listed in Tables 5

and 6.

Table 5

Percentage of Children Using Division Strategies on the 3 and U4 Cookie Trials

Trial
Strategy Age 3 cookies 3 cookies 4 cookies 4 cookies
(Trial 1) (Trial 2) (Trial 1) (Trial 2)
one-one Yy 69% 62% 35% 37%
(N=13) (N=13) (N=20) (N=19)
5 66% T77% 26% 32%
(N=15) (N=15) (N=19) (N=19)
many-many by -_— — 55% 58%
5 — —_— 63% 63%
counting y 8% 8% 5% 1%
5 20% 13% 1% 5%
miscellaneous 4 15% 31% 5% 0
distribution
5 20% T% 0 0
subtraction y T7% 62% 0 5%
5 53% 40% 0 0




strategies.

possible.

correspondence or mary-many correspondence,

one strategy on the 4 cookie trials.

Table 6
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On the small numerosity trials there are limitations on the types of possible
For example, on the 3 cookie trial many-to-many correspondence is not
On these trials children used one-one correspondence and subtraction

strategies most frequently. On the 4 cookie trials children used one-one

The majority of children, 83%, used only

Percentage of Children Using Division Strategies on the 10 and 11 Cookie Trials

Trial
Strategy Age 10 cookies 10 cookies 11 cookies 11 cookies
(Trial 1) (Trial 2) (Trial 1) (Trial 2)
one-one y 58% 50% 38¢% 29%
(N=19) (N=16) (N=8) (N=T)
5 61% 75% 50% 56%
(N=18) (N=16) (N=10) (N=9)
many-many hy 37% hug 25% 14%

5 4u% 19% 4o% 22%
counting hy 26% 38% 50% 57%

5 22% yu% 60% 56% -
miscellaneous U 26% 36% 88%* T1g%*
distribution 5 28% 19% Yogt 22%%%
subtraction y 26% 31% 100% %% # 86%

5 5% 6% 50%%* % 4ug

*a significant decrease (z = 2.07, p < .05)
*¥a significant decrease, (z = 1.96, p < .05)
¥%¥*a significant decrease, (z = 2.35, p < .05)
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‘ Children used a wider variety of strategies on the 10 and 11 cookie trials than
on the 3 and Y4 cookie trials. The only developmental difference as on the 11 cookie
trials, l-year-olds used miscellaneous distribution and subtraction more than S-year-
olds. Four-year-olds more often reached a correct solution by a process of
distributing all the cookies and then making ad justments, while the 5-year-olds were

more likely to stop once each plate ..ad 5 sookies.

Discussion
The results of this study are consistent with those of Miller (1984) and Klein

& Langer (1985), preschool children do use one-to-one correspondence strategies to

solve division prcoblems. However, their use of these strategies is not consistent.
Children used more strategies on the large numerosity trials and odd number trials.
Their use of several strategies suggests that they have problems in applying a

strategy so they switch to another or that they do not understand that some of the
strategies are more effective becasue they provide quantitative information. Both of
these alternatives suggest that the use of one-to-one correspondence strategies is

not a reliable way for a %- or 5-year-old to obtain quantitative information.
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