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Abstract

In research on information integration by children, i:;tegraticanal capa~
city of a child is ascertained by the number of statistically significant
main effects in analysis of variance for the child. Such an approach has an
obvious bias, for the error variance may be bigger for younger but smaller for
older children. Analyses of error variance from indjvidual child analyses of
four previous experiments on prediction of performance yialﬂfed mixed results.
The mean error term sometimes decreased, sometimes increased, \and sometimes
remained the same over increasing age of children. The number of cues in the
integration task and the nature of judgment seemed to be better proedictors of
errox variance than the age of children. It seems that a study of integra.
tional capacity must as a rule check on responss variability along with the

number of statistically significant main effects over ages.

FTERAT SARAWNHAY LIFRARY
AN INSTITUTE OF MANAGEMBES
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In research on information integration by children, integrational capa-
oity of a child is estimated from the numbar of pieces of given information
that the child utilizes (Anderson, 1980)., Each child judges the same set of
stimuli copstructed from a faotorial design at least over two trials of judg-
ment, . Integrational capacity of a child is ascertained by the number of sta-
tilticllly significant main effects in analysis of variance for the child. The

.graater the number of statistically significant main effects, the greater is
the integrational capacity of the child (Anderson & Butzin, 1978; Gupta &
Singh, 1981; Kun, Parsons, & Ruble, 1974; Leon, 19823 Miller, 1982;

Srivastava & Singh, 1986a, 1986b).

As the statistical tests of main effects in the individual child analy-
ses use the pooled within-cell variability over trials’of judgpent as the
error term (Anderson, 1982, p. 64}, there is an obvious bias in @ccepting sta-
tistically significant main effects as direct indices of integrational capa~’
city. On the basis of common sense, the response variability may be expected
to decrease over increasing age of children. If this is correct, then the
error term for the tests of significance would be larger for younger children
but smaller for older children. As a result, the main effect of the same mag-
nitude could be statistically significant for an older but not for a younger

child (Anderson & Butzin, 1978).

The purpose of the present report is two-fold. One purpose is to pre-
sent new data on the relationship between error variance in individual child
analyses and age of children. Anderson and Butzin (1978, p. 602) found a
steady decrease in response variability of 4- through 8-year~-olds, but relia-

bility of this age-trend has not been checked in data from other devéf‘pmantal
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studies. - Another purpose is to examine the effects of the number of cues and
of nature of Judgmentai t;ﬁk on error variance. If response variability is a
“senuine aga-réiatad prpbleg‘parhaps attributable to variable inteqrational
capacity, then error v;fianca should be smaller for a simpls, two-cue task

than for a coniplex, four-cue task. No such test has so far besn reported.

BInccdmbliah the two purposes just mentioned, mean error variance from
| the individu;i subject analyses of the four experiments of the thrée provious
studies of predictioﬁ of performance from information about motivation and abi-
lity of stimulus students (Gupte & Singh, 1981; Srivastava & Singh, 1986a,
1986b) wers examined. The effects of age of subjects and of the number of
cues and ‘nature of judgmental task on error varianoe were of main interests. A

brief dé;cription of tho method of each of the four experimenty and the resylts

pertaining to error variance are presanted belguw, 5

Gupta and Singh, 1981

Nethod

Ninety-eix children and 24 adults predicted exam performance of hypothe-
~tical students on nine 8Qquares, arranged in their increasing size from 1 to:9
‘om, Some stimulus students were described with respect to their performance in
thﬁ previous grade as well as their current motivation and ability; others
were described with respects to their current motivation and ability. The
three~cue descriptions were prepared from a 3 x 3 x 3 (Past perfarmance x
Motivation x Ability) Pactorial design; the tuwge—cue ones were from a 3 3

(Motivation x Ability) factorial design.
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Each ghild judged all the three-cue and tuwo-cue descriptions presented
in thoroughly shuffled orders over two days., Although 19 practice examples
were used before data collection, judgments from the first presentation of the
experimental stimuli were considered as additional practice for the subject.
Only the data from the two trials of fjudgment on the second day were analyzed,
Each adult reted the stimuli three times on the same day. Data from the last

tuo trials of judgment were analyzed.

The children were from Standard II, IV, VI, and VIII of the Campus
School and the Central School of the Indian Institute of Technology, Kanpur,
India. There were 12 boys and 12 girls in each grade group. Mean ages for
the four grade groups wers 6 years 9 months, 8 years 7 months, 10 years 7
months, and 12 years 9 months, with respective ranges of 6-7‘}ears, 8-9 years,
10-11 years, and 12-13 years. Each child received five toffeaa\for his or her

cooperation in the experiment.

The 24 adults (12 men and 12 women) were undergraduate engineering stu-
dents at the Indian Institute of Technology, Kanpur. The mean age was 17
years 10 months, with a range of 17-19 years. Participation fulfilled the s

students' course requirement.

Results

The mean error term for the subjects of 6~7, 8-9, 10-11, 12-13, and 17-
19 years were 2,17, 0,67, 0,77, 0.88, and 0,55, respectively, The overall
affact of age'af subjects was highly significant, F (4, 115) = 18.54, p € .01,

Post-hoc comparisons among means by the Newman-Kauls test (Winer, 1971) at .05
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level of significance further diselosed that 6~7-year-olds had bigger error
term than the other four groups of subjects who did not differ among them-

selves,

This result of a greater response variability in 6-7~year-olds provides
an independent réplication of the finding of Anderson and Butz n (1978). No
less important, the present analyses show that response variability is not a

problem in developmental research with children of 8-9 years and above.

The mean error term for the judgments of the three—cue (M = 1,04) and
two~cue (N = 1,08) descriptions did not differ at all, F (1, 115) = 0,00, The
interaction between age of subjects and number of cuses in descriptions was not
significant either, F (4, 115) = 0,74, This null result implies either that
the two-cue and three-cue descriptions perhaps did not differ olibstantially in

their complexity or that response variahility is not linked with #he complexity

af task.

Srivastava and Singh, 1986a

Method
One hundred and 20 kindergarten through fourth standard children from
the same population as in Gupta and Singh (1981) predicted exam performance of
hypothetical students along a 21-step ladder. Student descriptions contained
information about current motivation and ability, and each kind of information
supposedly came from two independent sources. These four-cue descriptions thus

constituted a four-opinion integration task for the children.
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There were tuo-cue descriptions also. They contained either motiva=
tion or ability information from the same two different sources as in the

four~cue descriptions.

The four-cue descriptions were prepared from a 2 x 2 x 2 X 2 (Mother x
Neighbor x Teacher1 X Teacherz) design. The first two sources supplied in~
formation abaut the time spent by the stimulus student over study; the last
tuo sources gave opinions on student's potential for lesarning. The two two-
cus designs wers 2 x 2 (Mother x Neighbor) and (Teacher1 X Teacherz) facto-

rials,

Each child judged all the four-cue and two—cue descriptions presented
in thoroughly shuffled orders over three consecutive days, Af%ar vorking with
14 practice 8xamples, the child rated the stimuli one time on tﬁb first day
and two times on both the second and third days. Judgments from the first day
were treated as additional practice just as in Gupta and Singh (1981), Only

the data from the two trials of the second and third days wera analyzed,

Subjects uere kindergarten, first, second, third, and fourth standard
children. There ware 12 bays and 12 girls in each age group. Mean ages for
the five groups of children wers 4 years 6 months, 5 years 10 months, 7 years,
8 years, and 9 years 2 months with the respective ranges of 4 years 3 months
to 5 years 3 months, 5 years 5 monthe to & years 4 months, 6 years 5 months
to 7 years 6 months, 7 years 7 months to 8 years 9 months, and 8 years 6 months
to 10 years 2 months. Each child received five toffees and five balloons for

his or her cooperation in the experiment on esach day.
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This experiment differed from that of Gupta and Singh (1981) in at least
four major ways, First, although there were four pleces of information avai-
labls for judgment, they were of only tuo kinds—~—motivation and ability. As
already noted, Gupta and Singh had used three qualitatively different kinds of
information, namely, past performance, motivation, and ability. Second, the
number of trials of judgment were four, tuice more than those in Gupta and
Singh. Third, the response measure was a 21-stap ladder, not a set of nine
squares which varied in both the length and width. finally, children were
motivated to take the task seriously by giving five toffees and five balloons

on each day,

Resylts

Table 1 presents mean error term as a function of the nwhber of cuwes in
the judgmental task and age of children. Two results stand out Wost clearly
from Table 1. First, msan error term is the highest for children of Standard
. IV which qualifies the conclusion drawn from the rrevious analyses, Second,
the mean error term is uniformly less for the four=cus task than for the tuo-
cua tasks. This result is contrary to the hypothesis that lack of integrational

capacity would cause higher error variance in complex than in simple task,.

Tabls 1 about hers

Both results were supported by statistical analyses also. The msan error
term averaged ovsr the three tasks were 113, 0.86, 0.97, 0.85, and 1.54 for
kindergarten, first, second, third, and fourth standard children, respectively.
There was a statistically significant effect of age of subjects, F (4, 115) =

3«17y p « 405, and children of fourth standard had slgnificantly higher mean
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error term than those of first, second, and third standards according to the
Neuman-Keuls tests. Furthermore, the mean error temm for kindergarten children

did not differ from any of the other four mean error temms.

The mean error term averaged over the subjects of five age groups were
0.82, 1.11, and 1,28 for the Judgments of descrigtions constructed from Mother
X Neighbor x Teacher1 X Teacherz, Mother x Neighbor, and Teacher1 b Teacher2
designs. There was 2 statistically significant main effect of the number of
cues in task, F (2, 230} = 15.94, p € ,01, and post-hoc comparisons disclosed
that the mean error term of the four-cue task was significantly less than those
of the two two-cue tasks. The mean srror terms of the tuo tuwo—cue tasks also

differed significantly.

The foregoing results suggest that error term inthe individual child
. »
analyses cannot be linked directly with the age of children. Age produces an

effect on response variability but there is no evidence for a steady decline
in response variability over increasing age as Anderson and Butzin (1978) found.
It is also olear that simple tasks engender greater response variability than

do complex ones, and that what enter as inputs in the task are major determi-

nants of error variance in individual child analyses.

Srivastav d 86b '
astava and Singh, 1986 VIERAM SARAWHA! LISRARY

Experiment 4 : ";"&Tﬂi mﬁbm -~NAU‘“‘-‘:'
Method. Students of Standard IV and VIII predicted performance of 10-

year-olds who were to participate in eithsr a puzzle or singing contest to be

organized in the school. Profiles of nine stimulus students were prepared from

a 3 x 3 (Motivation x Ability) factorial design. Each kind of information was
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shown by a series of seven vertical bars, having width of 1 cm but height from
1 to 7 cme The levels of the two factors were second, fourth, and sixth ver-

tical bars.

Each subject looked at the motivation and ability of the stimulus student
and predicted his or her contest performance along the 21-step ladder. The
same set of stimuli were presented three times in different shuffled orders.

Data from only the second and third presentations of the stimuli were analyzed.

Ninety-six children from the Central School, Shahibaugh, Ahmedabad, India,
served as subjects, They were selacted according to a 2 x 2 x 2 design, having
standard of subjgcts (Standard IV versus Standard VIII), sex of subjects (boy
versus girl), and nature of contest (puzzle versus siqging) as factors. Thers
were 12 subjects in each of the eight cells. The mean ages f#r the children
of Sfandard IV (n = 48) and VII (g = 48) were 9 years 7 months and 13 years 6
months, with respective ranges of 8 years 7 months to 10 years 2 months and 12
years 8 months to 14 years 4 months. Each subject received five toffees and

five balloons for the cooperation in the experiment.

Results. Tho mean ervor term decreased from fourth standard (M = 4,16)
to eighthstandard (M = 1.92) in prediction of performance in puzzle contest,
E (1, 46) = 4,72, p < ,05. However, the crror terms were nearly the same for
the fourth (M = 1.77) and eight (M = 1.37) standard children, F (1, 46) = 0.94

in prediction of performance in singing contest.

In general, predictions of performance in puzzle contest (M = 3,03) had
bigger error term than those in singing contest (M = 1.57), F (1, 92) = 7.06,
R < .01. Such a task difference was prosent with fourth standard children,

(14 46) = 6425, p«+01, but not with eight standard children, F (1, 46) = 0,98,
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Experiment 2

Method. The stimuli, design, and procedure were exactly the same as in
the singing contest condition of Experiment 1. The only notable change was
that the subject was urged to use information about both the motivation and
ability of stimulus student, and the experimenter checked all the five practice
examples of the subject to ensure that he or she indeed used both types of in-

fﬂmation .

The subjects wers 144 children. The kindergarten children were from the
Thumbelina Nursery and Kindsrgarten School, Marayanpura, Ahmedabad, India.
Children of Standards 1I, IV, VI, VIII, and XI were from the same population
asg in Experiment 1. There were 12 boys and 12 girls in each age group. Mean
ages for the aix groupe of children were 4 years 6 months, 6 years 6 months, 8
years 7 months, 10 years 8 months, 12 years 8 months, and 15 years 7 months
with respective ranges of 4 years 2 months to 5 years 4 months, 5 years 11

months to 7 years 3 months, 7 years 10 months to O years 4 months, 9 years 1%

menthe to 11 years 8 months, 12 years 3 months to 13 years 7 months, and 4

years 8 months to 17 years 2 months.

Results. The mean error term for kindergarten, seéond, fourth, sixth,
eighth, and eleventh standard children were 0.67, 0.97, 0.89, 1.01, 0.99, and
0,42 in order. There was no effect of age of subjects, F (5, 138) = 1,48, and
80 the null result of the singing contest condition of Experiment 1 was pre-
cisely replicated. This shows that response variability does not decrease over

increasing age of children at least in prediction of performance in singing

contest,
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It should be noted that the magnitude of error term is uniformly lower in
Experiment 2 than in other experiments by Srivastava and Singh (1986a, 1986b).
Perhaps emphasis on the usage of both mes during practice session enabled the
subjects to pay careful attention to the given information over all thres trials

of judgment.

Conclusions and Implication

fFindings from the analyses of error variance from individual—sub;jeet:éﬁa-

lynes of the four experimente on prediction of psrformance from information

about motivation and ability of stimulus persons ellow two conclusions. First,
: the mean error term in the indiyidual child analyses sometimes decreases (Gupta
& 51@._1981; Sriveatqva & Singh, 1986b, Puzzle contest), sometimes increases
(Srivééfava & Sil:lgflg 19éﬁa), and sometimes remains the same (Srivastava & Singh,
1986b, 8inging contest) over increasing age of the subjeots. Thus, the genera~
lity' of the age-trend in response variability found by Anderson and Butzin
;.,(__1978) is séva_rely restricted, and Surber's (1984) description of a decrease
" ercor i;.a'rm with an increase in ags of children as a Mwell-known problem in

developmental research” (p. 242) needs to be corrected.

Second, error variance in individual lchild analyses appears to be better
:‘predictabla from the nature of cues in the integration task (Srivastava & Singh,
1986a) as well as nature of Judgment (Srivastava & Singh, 1986b) than from the
—age of subjects. The result that the four-cue task invokes less response vari-
ability ‘thiap do the tuo~cue tasks suggests that the error variance depends upon
Iﬁat srter as inputs in the integration task. The difference in error t;rm of

iwudtt to~ous tasks. for example, Mother x Neighbor and Tta:zatt:htzu:1 x Taacharz



ERROR VARIANCE

13

daéigns (Srivastava & Singh, 1986a) and of puzzle and singing tasks (Srivastava
& Singh, 1986b) further suggest that response variability may be attributed to
the different meanings and importance of inputs for the judgmental tasks, and
not necessarily to variabls integrational capacity over ages, Future research
should, therefore, take up the issue of association of nature of inputs and di-

mension of judgment with response variability of children of different ages.,

One methodological implication of the present results for developmental
research deserves mention. In research on integrational capacity of children,
response variability along with the number of significant main effects over
ages must as a rule be checked. Simply assuming that error vsriance remains
constant or steadily decreasas over increasing age may at time lead to errone-

ous conclusions about cognitive tapacity of children.
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Tabla 1
Mean Exror Term as a Funotion of Number of Cuss —

Judgmental Tasks and A of Childre
Number of cues in Age groups
Judgmental tasks KG I 11 I . IV
Four-cue: M x N x T‘i X T2 1.00 0,57 0,64 0,54 1.36
Tuo~-gue : MmxN 1.% 009? 0.96 111 1.48
ND-‘W : T1 b 4 T2 1.41 1.04 1430 0.90 177

Note. The m, N, T1, and 72 denote opinion of Mother, Neighbor, Teachar1, and

Teacher,, respectively, Data from Srivastava and Singh (1986a).
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