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Abstract

Past research showed that Indian children average infcrmation about
motivation and ability in prediction of performance., However, a multiplying-
type rule develops from an adding=type rule in American children. Tho present
ressarch tested the hypothosis that intogration rule dopends upon age and cul-
turo of childron and nature of task., Consistont with the hypothosis, Experi-
mont 1 (n = 96) obtainod ovidenco for no differcnco botwoen children of fourth
and oighth grados in prodiction of porformanco in puzzlo contest but for dovo-
lopment of an adding-typc rulc from a multiplying-typo rulo in prodiction af
performance in singing contost. As tho lattor finding was surprising, Expori-
mont 2 {n = 144) studiocd kindorgarton through oloventh grads childron. Results
indicatod that a multiplying-typc rulc ovolves out of an adding=typo rulo but
gots roplacod by tho adding—~type rulo during sixth and sevonth grades. 0f tho
throe interprotations, namoly, changos in weight of information, changes in
integration rule, and changes in roesponso reproduction processes,ef the ago

differencus, tho first one scomod to bo tho most parsimonious.
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How do children integrate information about motivation and ability of a
child whon thoy predict hie or her performance? Rosearch by Kung, Parsons, and .
Ruble (1974) and by Surber (1980) show that integration rules depend upon the
age of children. Younger children {5-6 yoars) follow an adding-typc rule,
vhereas childron of second und omward grados follow a2 multiplying-type rule.
Contrary to these American results, prodiction of performance by Indian
children indicatod no age<trend at all. Kindergarten children to undorgraduat:
college students all omployed tho same adding-type rule (Gupta & Singh, 1981;

Srivastava & Singh, 1986).

Two hypotheses may bo proposed to account for the discrepancy betuwesn
results of the American and Indian studics., The first hypothesis is of a cul-
tural difference between Amcricams and Indiane in their outlook on how motiva~
tion and ability determine porformance (Singh, 19813 Singh & Bhargava, 1985;
Singh, Gupta, & Dalal, 1979). The multiplying~typc rule for Americans reflects
on thoir olitist bolicf that offort or trying is morc effoctive with porsons of
high than of low ability. In contrast, the adding=-typo rulo for Indians ro-
flegts on their ogalitarian belief that offort or trying is ocqually offective

with porsons cf low and high ability.

The plausibility of the abave hypothosis is suggosted by two lines of
avidenco in the litercturo on social cognition. First, Amoricans and Indians
differ in thuir causal cxplanations (Millcr, 1584) and value systsms (Muzrphy-
8orman, Berman, Singh, Pachauri, % Kumar, 1994). Those difforences ariso from
a basic difference in ths importance they assign to igdividualism and collegti-

visp in social bohaviors (Hofstede, 1980)., Tho multiplying~typa rule for
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Americans and the adding=-type rule for Indians may be reflective of their res-
poctive individualistic and collectivistic aoricntations (Singh & Bhargava,

1985).,

Second, evidence has been accumulating that Americans generally employ
multiplying rule in prodiction of purformance (Anderson, 1983; Anderson &
Butzin, 1974; Kun ct al., 1974; Surbor, 1980), whereas Indians uniformly em-
ploy the constant-weight averaging rule (Gupta & Singh, 1981; Singh et al.,
1979; Srivastava & Singh, 1986). Even manipulations of task difficulty {Singh
& Bhargava, 1985) and of information reliability (Singh & Bhargava, 1986) do
not yield rosults identical to those of American studies (Surber, 1981a,
1981b)., This indicatos that prediction of porformance is porhaps susceptibl&

to cultural influonces.

It should bo notod that all Indian studies cited above were confiped to
prediction of exam porformanco. But the Amcrican ékudias considered both aca-
domic and nonacademic tasks. Fluctuations from the linocar fan pattern pre= -
scribed by the multiplying rule (Andexson, 1983; Anderson & Bufzin, 1974) were
observed with acadomic tasks (Surbor, 1978, 1981a, 1ga1bt 1985a) and not with
nonacademic tasks of puzzle-solving (Kun et al., 1974) or weight-lifting
(Surber, 1980), This raisos tho possibility that tho naturc of task may por-
haps bo an altornative to the hypothosis of cultural difference mentioned

earlier.

Two kinds of evidence argus for this secend hypothasis of naturs of
task (Singh & Bhargava, 1985; Surber, 1984a, 1984b). First, Surbaer (1978)

found the linoar fan pattern in prddiction of performance in a weight-lifting
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contest but the convergance pattern in prediction of performance iﬁ a mabth
test of olomentary school with a group of Amorican subjocts. Second, Indian
subjects from tho samo population of post-graduate students of management
followed the constant-weight averaging rulo in prediction of exam performance
(Singh & Shargava, 1985, 1986} but the multiplying rule in prediction of life

performance (Singh, 1986; Singh, Bhargava, & Norman, 1986).

The linear fan pattern in the mMotivation x Ability offect on life per—
formance does not, however, seem to be a simple task affect. Bhargava {1983)
repeated Experimont 1 of Singh ot al, (1986) on children of fifth,‘seuenth,
ninth, and eleoventh grado of a school and on undergraduate and postqraduate
students of business administration. He found evidence for the multiplying
Tule only st tho level of postgraduate etudents, a group comparable to tho
one used in Sinéh et al, (1986}, Subjocts from othor age groups followed the
-constant-waight averaging rule as required by the cultural difference hypo-
thosis (Gupta & Singh, 1981; Singh & Bhargava, 1985, 19863 Singh ot al.,
1979). 1t is interosting that the linear fan pattern is present in judgmente
of - 8eand-9-yoar-olds in the Unitoed States (Kun st al., 19743 Surber, 1980)
but of 20-year-olds in India. Bhargava concluded, therefora, that cognitive
algsbra of task porformance depends upon age and culture of subjects as woll

a3 npaturse of task.

If this hypothosis af intoraction botween nature of tasks and charsote-
ristics {ago and culture) of judgos is correct, then tho fan pattern in
Motivation x Ability cffent i3z not necoeSsarily a characteristic of 20-year—

clds (Bharoava, 1983) but can also bo obtained with younger children in India.
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The main purposs of the present research Was to test this interactional hypo-

thesis by using nonacademic tasks.,

txperiment 1

Experiment 1 studied prediction of performance in the puzzle and sipg=-
ing contests with children of fourth and eighth grades. As prediction of
pexformance in nonacadamic tasks by children of secand (Kun et al,, 1974) and
third (Surber, 1980) grades in the United States conform to the linear fan
pattern, tho same pattern in pradictions by those two groups of slightly older
children can be expected from the hypothesis of nature of task (Singh &

Bhargava, 1985; Surber, 1984a, 1985b).

The first task of prediction of performance in puzzle contest was com-

parable to that of Kun et al. (1974). So it allowed a direct test of the

hypothesis of cultural difference (BharQaVa, 1983; Gupta & Singh, 18813 Singh
& Bhargava, 19853 Singh et al., 1979). If the copnitive algebra of task per-
formance is culture-specific at younger ages, then the Motivation x Ability

affect on prediction of porformance in puzzle contest would also asxhibit the

parallelism pattorn roquirod by the constant-woight averaging rule,

The second task of prediction of performance in singing contast was com-
plotoly new. It has not becn studiod so far. But this is ono task in which
both motivation and ability arc nocessary: Trying or rohearsal cannot be ex-
pectod to compensato for luck of singing ability. It was hypothesizoed, there-
fore, that prodiction of porformence in singing‘contest may obey the multiply-

ing rulao,
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Method
Stimuli and designs. Stimulus children were {0-year-olds who were to

participate in either a puzzle or singing contest to be organized in the
school. They wers doscribed with respsct to their motivation and ability.
Each type of information was shown by a serics of seven vertical bare. The

bars had width of 1 em but varizd in height from 1 to 7 ea.

Motivetion of tho stimulus student was dessribed by the number of days
of prior preparation for participation in the context. It ranged from 1 ¢to 7
days, and came from the mothor of tho stimulus student. The ability to solve
puzzle was described by tho opinion of a math teachor who had known the stu-
dent vory well. The teacher indicated how good the student was ih problom-
and puzzle-solving. Ability to s8ing was described by the opinion of a2 music
toacher based on tho clerity, sweetness, and tonderness of voice of the stimy-

lus student.

Profilos of nine stimulus studonts were propared according ¢to a 3 x 3
( motivation x Ability ) factorial design. The three levels of the two fao-
tors wore second, fourth and sixth vertical bars from the series of seven ver-
tical bars. The levels of motivation and ability of a stimulus student were

indicated by marks in the appropriato vertical bars.

Five practice examples were also constructed. Four examples were basad
on extreme levels of motivation and ability, and they wore intended to serve
as end anchors (Andorson, 1981). Onu cxamploc was taken from the sot of main
stimuli. Theso practice oxamples and one additional filler profile wore also

presonted along with the main sot of nino stimuli during data collaction.
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Profiles of the stimulus students were presented in a 20-page booklet.
The first five pages consisted of five practice examplos in a randomizad order.
Thoe remaining Fifteon pages of thu booklet had profilos of the nine main stimu-
lus studonts, five practico oxamples, and onu filler description. These pro-

filecs had now identification numbor botween 1-1S.

Procedurc, Each child complctod the judgmontal task individually in a
small room of tho school. The same femalo exporimentor collectod data from
all the 96 subjects. Tho moment the subjoct entered thu experimental room, the
oxporimonter gave her name, askod subject's name, and appreciated its attrac-

tivonoss. All convarsations were in Hindi.

The experimental task was presented to the subject as one dealing with
prediction of performance of some unidentifiod same-eex 10-ycar-old students
who were to participate in a puzzle or singing contest in their school. It
was emphasized that ocach participant would be described with respect to their
number of days of prior proparation or rehearsal for the contost as well as
capacity to solve puzzles or singe. To illustratoc the highost level of singing
capability, tho oxporimenter remindod tho subject of two currently most popular

songs by one femalo and one malo famous playback singer from the Indian movies,

The measure of contest porformance was a 21-stop laddar which had digits
1-21 uritten on tho corrosponding stops. The oxperimenter placed a copy of the
ladder in front of tho s.ubjoct and trained him or her to use tho ontire ladder,
She described the bottom most stop as poorost porformanee, tho top most step
as excellent porformance, wnd othor staps as porformance denoting intermodiate
lovels. She domonstrated tho usc of ladder by asking 10 different quostions.

Subjects were abla o0 yse the response measure without any difficulty.
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To mako the task clear and mpaningful, the oxporimenter askod the sub-
Jeet to work with the practice examples of tho oxperimental booklet. The sub-
Ject looked at the levels of motivation and abhility present in tho stimulus
contestant, and indicated his or her oxpected performance from the stimulus

student by pointing out at onc of thoe 21 steps of the ladder.

After tha practicc session, the main points of the instructioms and de-
finitions of motivation and ability were summarized by the oxperimentar. Sho
answered all the quaries of the subject, and asked him or her to judge the re-
maining 15 profilss of the booklet one by onae. Aftor all stimulus children
of the first booklet wero rated, two othor 15-page booklets which had profiles
of the very same 15 stimulus students prosented in different shuffled orders
Wware given. Subject ratod the 30 stimulus students of these two booklets also
onc by one without referring back tc previous judoments. The orders of pro-
sentation of the two kinds of information in student's description wers

balanced over squal number of subjects of each group.

Immediately after data collootion, the exparimenter gave five toffess
and five ballocns to tho subject for his or her cooperation in the experximent.

She also sxpressed hero gratitudo to the subjsct and thanked him or her,

For data analysss, 21 atops of the laddor wore troated as a rating scale
corresponding to digits 41 to 21. Ratinogs of the at.i-.mlus porsons of tho first
booklet were regarded as additional practice for the subject just as in tho
past work (Gupta & Singh, 1961; Singh, Sidana, & Saluja, 1978; Singh, Sidana,
& Srivastava, 1978; Srivastava & Singh, 1986). Only tho ratings from tho

second and third booklets were coded and analyzed.
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Subjécgs. Ninaty-six children from the Central School, Shahibaug,
Ahmedabad, Gujarat, India served as subjects. They were selected to complets
.16 cells of a 2 x 2 X 2 x 2 design, having standard of subjects (Standard IV
versus Standard VIII), nature of task (puzzle versus singing contest}, sex of
subjects (male versus female), and oxder of presentation of information
(motiVation-ability order versus ability-motivation order) as factors. There
were six subjects in each of these 16 cells. The mean ages for the children
of Standard IV (n = 48) and VIII (n = 48) were 9 yoars 7 months and 13 years
& months, with respectivo rangos of 8 ysars 7 months to 10 yocars 2 months and

12 ycars B months to 14 years 4 months.

Resuits
Group analyses. Results indicated that the hypothesis of interaction

between nature of task and age and culture of subjects can account for the
variations in cognitive algebra of task poerformance. ‘fhis can be seen from
Figure 1 which presents mean judamonts of performance in puzzle and sipging
contests by children of Standard IV and VIII as a function of motivation
(curve paramector) and ability of stimulus students. The lovels of ability
factor are spacad on the horizontal axis according to thoir marginal means in
the factorial design as prescribed by information integration theory (Andersom,

1980).

Figure 1 about here

It is quite evident from Figure 1 that prediction of performance in
both the puzzle and singing contests underge different kinds of developmantal

changes. Whersas prediction of perfarmance in puzzle contest by children of
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Standard IV evince a pattern of parallelism (left-most graph), those by

children of Standard VIII evince a pattern of convergence (second graph from
left). In contrast, prediction of performance in singing contest by children
of Standard IV show a pattern of divergoence (third graph from left ),but those

by children of Standard VIII show a pattern of parallelism (right-most graph).

The above interpretations wers supported by statistical analyses as
well, The three-way, Standard x Motivation x Ability effect was statisti-
cally significant in prediction of performance in both the puzzle and sing~
ing contests, F (4, 160) = 2,55 and 10.42. The overall four-way, Task X
Standard x Motivation x Ability effect was also significant, F (4, 320) =

2.?4’ B < .05,

In addition, Shanteau's (1977} POLYLIN analyses disclosed that the
left-most and right-most graphs of Figure 4 indeed have perfect parallelism,
for none of the four trend compononts, namaly, Linear x Lincar, Linear x
Quadratic, Quadratic x Linoar, and Quadratic x Quadratic, was prosent in tho
Motivation x Ability offoct. The convergence pattern in the sescand graph
from loft was supportod by the presencc of the Linear x Linear trend, F (1,
23) = 7.6, p < .01, and absence of tho romaining three trends, F (1, 23) =
3.99, 0,36, and 0.01. Howevor, the linoar fan pattorn was not porfoct in the
third graph. An oxact fan pattorn roquires that tho entire Motivation X
Ability offoct residc in just tho Linear x Limoar tronds But both the Linear
x Linear and Linocar x Quadratic tronds wero prosunt, f (1, 23) = 150.42 and
and 15,06, p « .01. Re the Linoar x Lincar component is substantial, it may
bo said that prediction of porformance in singing contost by children of

Standaxrd IV can bost bo reprosentod by a multiplying-type rule.
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The overall trend displayed in Figure 1 was readily genafalizabla
across male and fomale subjects us well as orders of presentation of motiva-
tion and ability information. Thaese two factors or their combinatlons did
...t modorato Motivation X Ability, Task x Motivation x Ability, Standard x
Motivation x Ability, or fask x Standard x Motivation X Ability effect at

all,

Individual subjeck analyses. Separate analyses uwerle mado for oach of
the 96 subjects (Shanteau & Andorson, 19693 singh, 19863 Singh st aley
1979) to obtain further support for the interprotations made oarlier. 1In
thesp analyses, main offects of motivetion and shility information from ana-
lysis of varianco and four trend components in tho Motivation x Ability
offect from POLYLIN were considered. The error torm for tests of trend com-
ponents céme from analysis of variance of each individual subjeot. When the
mean srror variance of a subject was zero, thoe average of the mean 6Frror
variance of the 24 subjects of tho age=task group to which t he subject bo-

longed was used as error term.

These two analyses at the lovel of individual subject disclosed that
enbjocts adopted five difforont stratogles in prediction of contest porfor-
manca. First, 17.71% of subjocts usod just one of tho two given piaces of
information. Second, 32.29% of subjocts used an adding-type ruls, for thay
had two significant main cffects and all four nonsignificant trend compononts
in the Motivation x Ability offect. Third, 10.42% of subjects followed a
multiplying=typo rule, for they had two significant main effocts and their

Motivation x Ability effect concentratad in just the Linoar X Linear trend.
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Fourth, 1% subject followed an inverted multiplying rule., He had all statis-
tical properties of a multiplying rule but convergence instead of divergence
pattern. Fipally, 38.54% of subjects smployed rules other than adding and
multiniving. They had at least one highor-order trend component in their
Motivation x Ability effect which made their prediction irreqular with the re-

quirements of the hypothesized adding and multiplying models.

Table 1 about hsre

Table 1 presents the number of children from Standard IV and VIII who
followsd different rules in predictiﬁn of performance in puzzle and singing
ccntests. Four aspacts of the resulte are notable. First, the dovelopmental
chznge in prediction of porformanco in puzzla contost dotected by group ana=-
lysis is 10t corroboratod by tho individual subject analyses., It soems that
children of Standards IV and VIII followed nearly the samo strategy. Perhaps
their prediction may be represented by a simple adding—-type rule found in pre-
vious work (Gupta & Singh, 1981; Singh & Bhargava, 1985, 1986; Singh et al,,
1979). This result agrees with the cultural difference hypothesis but dis-
agrees with the hypothesis of nature of task (Singh & Bhargava, 1985; Surber,

1¥¥4a, 1985b).

Second, there is a dovelopmental change in prediction of performance in
singing contest. Nina children (37.5%) of Standard IV followed a multiplying-
type rule, whercas nonc of the 24 children of Standard VIII followed this rule.
Interestingly, nine children (37.5%) of Standard VIII obeyoed wm ability-only
ruls. The developmontal change in this task thus appoars to be from a multi-

plying~type rulo to ability-only rule. This result is in sharp contrast of thgo
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age=trends in prediction of performance in .nomacademic tasks found by Kun et

al. (1974) and by Surber (1980) with American children.

Third, the ability-only rule was employed by five children (20.83%) of
Standard IV in prediction of performance in puzzle contest and by nine children
(37.5%) of Standard VIII in prediction of performance in singing contest. Thesc
results cast socrious doubt on tho plausibility of the thosis that tho number of
significant main effects in individual child analysis denotes intogrational
capacity of children (Anderson, 19805 Anderson & Butzin, 1978). However, thoy
appear to favor tho interpretation that main offects refloct on rolovance of

cues for judgment {Singh, 196823 Srivastava & Singh, 1986).

Finally, approximatoly 37.5% of subjects of each of the four groups adop-
ted a strategy which was irregular with the specifications of both the adding
and multiplying rulos. Some subjocts made mistakes in distinguishing betwesn
different combinations of information pertaining to motivation and ability of
skimulus students but otheprs indicatod an altogether different causal schema.
This is svident in Figure 2 which exhibits profiles of Motivation X Ability '
effect for eight such subjects. Data from two subjects having common statisti-
cal propertics from Standards IV and VII1I of the puzzle and singing contests

are shown to illustrato these points.

Figure 2 about here

Look at the profiles of Subject Nos. 7 and 9 of Standard IV and Subject
Nos. 7 and 18 of Standard VI1I in singing contest ( four right-side graphs) and

Subject No. 17 of Standard 1V in puzzlo condition (second bottom graph from
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left), }hey all appoar to have erred in ratings of onc or two combinations
of motivation and ability information. On the contrary, Subject Nos. 15 and
16 of Standard VIII and Subject No. 12 of Standard IV in puzzle contest seem
to have a difforont beliof: Motivation is most cffoctive when ability is

moderata,

Not much importance can be given to the individual stratenies of these
subjects. Neverthelsss, the strategies that they adopted call attention to
the nved to consider individual differonces along with age difforences in

developmental research (Leon, 1980, 1982; Surbor, 1984a, 1985b).

Discussion
) fhe main finding of tho present oxperiment is that cognitive algebra of
task performance depends upon naturc of task as well as age of children.
Whereas prediction of performance in puzzle contest by children of both Stan-
dard IV and VIII ware consistont with the adding-type rule, prediction of,
performance in singing contest disclosed a developmental shift, ;hg shift

arose primarily becoause nine fourth graders followed a multiplying~type rule

but the samo number of cighth graders followed the ability-only rule.

L '

-

Although the hypgthesig of 1ntapactiop botween nature of task and age
of subjects can account for the resu;ts of tho present exporiment as uall as
of past research in India (e.g., Gupta & Singh, 1981; Srivastava & Singh,
1986), it cannot accnunﬁlfor all the oxtant literature. For example, absonce
of fan pattern in prediction of performance in puzzle contost is highly in-

consistent with the result of Kun ot al. (1974). Similarly, the shift from a

multiplying-fype rdle to the ability-only sulge in prediction of performance

in singing contest is in sharp contrast with the American finding that the
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multiplying rule evolves cut of the adding rule around the age of 7 or 8
years (Kun et al., 1974; Surber, 1980). All these results in children's
Judaments capgnot be explained without taking cultural factors into considera-

tion. :

.

fhe finding of multiplying-type rule in predicpion'of porformance in
singing contest with nine fourth graders is the first damonstration of the
lnear fan pattern with Indian children. Its reliability thus needs to be
chackéd. No less important, the developmental shift from a multiplying~type
rulo fo an adding-typa rule or an ability-only rule is counter-intuitive as
wall as inconsistent with literaturc on development of spcial cognition
(Surbor, 1984a, 1985b). fheroforo, replication of reosults was considered to

be ncecossary.

Experimont 2
%ho main purposse of Exporimont 2 was to replicato and extend the results
of Experiment 1 pertaining to prediction of porformance in singing contost.
Children from six age groups, beginning kindergarten to oloventh grade, were
used in order ta trace devclopmontal shifts in prodiction of parformance in

singing contest.

Meghod .
Stimuli, design, and propedurs. fha stimuli, design, and procedure

were exactly the same as in the previous experiment. '?he only notable change
was that the subject was urged to usa information aboug both the motivation

and ability of the stimulus student. In fapt,.the experimentar checked five
practidg axamples of fhe subject to onsure that he or sho used both types of

information in prediction of porformance.
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Each subject received detailed instructions, worked on practice examples,
and then rated profiles of three different booklets. After the third trial of
Judgments, oach subject received five balloons, five toffees, and thanks from
the experimenter. In general, kindorgarten childron took much more time in

completing the task than did other five groups of children.

Sub joects. fha subjects consisted of 144 children. The kindsrgarten
children wero from the Thumbolina Nursery and Kindorgarten School, Narayanpura,
Ahmedabad, Gujarat, India. Children of Standaxds II, IV, VI, VIII, and XI were

from the same population as in Exporiment 1.

There wers 12 boys and 12 girls in each age group. Mean ages for the six
groups of children wers 4 years 6 months, 6 years & months, 8 years 7 months,
10 years 8 months, 12 years 8 months, and 15 years 7 months with respeotive
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 9 years 4 months, 9 years 11 months to 11 years 8
months, 12 years 3 months to 13 years 7 months, and 14 years 9 months to 17

years 2 monthe.

Results and Discussiopn

Group analyses. Results basically confirmed the developmental change
from multiplying-type to adding-type rule found in Experiment 1. Kindergarten
through sixth standard children employed a multiplying-type rule; those of

eighth and eleventh standards employed an adding~type rule,

. These rosults are quite evidont in Figure 3. Tho three bottom graphs

and the top left graph are for kindorgarten through sixth standard children.
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All the four graphs show a similar divergence toward right. The center and
right graphs in the top of Figure 3 are for eighth and aleventh standard
children, respectively. Both graphs have a clear pattern of parallelism. Such
a change in the pattern displayed by the six Motivation x Ability effects indi-
cates that an adding=type rule in fact develops out of a multiplying-type ruloe

in prediction of performance in singing contest.

Figure 3 about here

The developmental change shoun in Figure 3 was also supportsd by statis-
tical analysas. I1f the six graphs differ in their pesttorn, then the Standard
x Motivation x Ability offect should bo statistically significant in the ana~
lysis of varianco. This threc-way intoraction was indoed significant, £ (20,
480) = 9.51, p < »01. Furthor analyses indicated that judgmonts by kindor—
garton through sixth standard childron had similar fan pattern, F (12, 320) =
1,27, and thesc by cighth and eloventh standard children had similar parallo-
lism pattern, F (4, 160) = 1.08, This indicatos that tho developmental shift
from the divergence pattorn to tho parallolism pattern takes placoc around

Standard VII, that is, tho end of middle school.

The forogoing results wore readily generalizable to the sex of subjects
and order of presentation of motivation and ability information. fhgsﬂ two
factors or their combination did not modorate the Motivation x Ability offect
in eithor the overall analysis of varlance or the separats analysis of varianco

for each of the six groups of subjects.
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Model analyses., Results ffom POLYLIN analyses of the Motivation x Abi-
:iity effoct for cach of the six groups of children are listed in fabla 2, -
.Three trends are evident. First, judgments by children of Standards II and v
conform to the precisa requirements of the linoar fan pattern. fha Linear x
tinear trend is highly significant in sach caso, whereas the other three tronds
arc nonsignificant. Second, judgments by children of Standards VIiI1 and XI
have a perfect pattorn of parallolism, for nonc of tho four trend components
- is significant in oither group. Finally, judgments by kindergarton and sixth
standard children have a strong Linear x Linear trend along with a weak
Quadratic x Linear trends. Therefore, the bottom and top graphs on the laft

gide of Figure 3 cannot be regarded as an oxact fan pattern.

fablo 2 about horo

%ha above interpretations also received support from the individual sub-
Ject analyses. The classification of subjocts of the six age groups according
to the ruloc they followed is shown in Table 3. It can be seen that the majo-
rity of the childron from Standards II and IV followed a multiplying-type ruls,
whereas the majority of the eighthand eleventh standard children followed an
adding-type rule. The number of children from kindergarten and sixth standard
who followed a multiplying~type rulc is relatively less as if children of these
two groups were in a transition stage. It is also notabla that the emphasis
that both types of information be used in prediction of performance has elimi-

nated usage of the ability-only rule gy childron of Standard VIII.

'I:able 3 about here
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What stands out_most{clearly from the quantitative analyses Jjust men-

toned is that the integration rule underlying prediction of performance in

iiﬁging contest undergoes seyeral developmental changes. Parhaps children
younger than kindergarten as uell es high school students follow en adding-
type model., Kindergarten children are in a stage of transition from adding-
type to multiplying-typc madol, whareaé sixth standard children are in a stago
of transition from 2 nultiplying-typs to adding-type model. Only sacond and

fourth standard children follow a really multiplying=typo model.

Irrogular models. fablo 3 ghows that 28,47% of the total subjocts fol-
louwed quais which were irregular with the hypothesizod adding-type and multi-
ply_ing-type models. Kindorgarten (S0%) and elewventh standard {37.5%) groups
had slightly groater number of such subjocts than the other four groups. Did
thesa childron have difforent views on how motivation and ability determine

_ singing porformance?

Figure 4 presents profiles of Motivation X Ability effects from three
kindergarten and three eleventh standard children who had comparabls gstatie-
tical properties in POLYLIN analyscs. Uhat is most striking is that thero is
not only an obvious age offect {i.04, difforences between top and bottom
| graphs) but also a marked differenco between subjocts at each age lewel. In

_ fact, the six subjects soem to think in six di fferent ways.

Figure 4 about here

 Let us examine their ceusal reasonings. Subjoct Noe 17 thinks that
skivation is more effective with a person of low than of moderate or high

Inging ability. In contrast, Subject No. 21 thinks that motivation is less
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sffective with a person of low than of moderate or high singing ability. Sub-

jeot No. 3 believes that the effectiveness of motivation is about the same at
the low.and moderate levels of ability but less when ability is high. He
also appears to have assumed that the singing ability manifests itself most
with moderate practico or rohearsal. Subject No. 4 believes that motivation
is least effactive when singing ability is moderatc. On thec contrary, both
Subject Nos. B and 20 think that motivation is most effective when singing
ability is moderate. However, they diffor in their JI;-s on effectiveness of
motivation at the low and high levels of ability. Whereas Subject No. 20 )
feols that motivation is more effective with a ohild of low than of high sing-

ing ability, Subjoct No. 8 feels oxactly tho opposito.

?he above interpretations of the causal reasonings followed by the six
subjects suggest that information about motivation and ability of a singer .
are handled in many other ways than the proscriptions of the adding and multi-
plying models. May be these subjects employed different versions of the
general averaging model (Anderson & Butzin, 1974, p. 602; Gupta & Singh,
1981; Singh & Bhargava, 1986; Singh et al., 1979; Srivastava & Singh, 1986;
Surbor, 1980, 1981a, 1981b, 1985a). Accordingly, individual differences in
prodictive models (Norman & Singh, 19863 Singh, 1986) should be a subject of

interast to devolopmental psychologists also (Surbor, 1985b).

General Discussion

findings and Implications

There are two main findings of the prosent ressarch. Ffirst, prediction

of performance in puzzle contest shows no age-trend at all just as does pre-
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diction of sxam performance (Gupta & Simgh, 1981; Singh & Bhargava, 1985,
1986; Srivastava & Singh, 1986). This result disagrees with that of Kun et
al. (1974). Furthermore, it guestions the hypothesis of nature of task
(Singh & Bhargava, 1985; Surber, 1984a, 1985b) as an explanztion for the
discrepancy bstween predictions by American and Indianagildren menticned at

the outset.

Second, tho pattern in the Motivation X Ability effoect on singing por-
formance undergoes at least threc developmental changes. Perhaps judgments
by kindergarten children roprosont a transition from the parallelism to fan
pattorn, whareas those by thoe sixth standard children represent a transition
from the fan to parallolism pattorn. This means that the multiplying=typo
rulo indood ovolvos out of tho adding-type ruloc but it gots roplaced again by
tho adding~typo rulo by tho end of middle school. Thr multiplying-type rulc

is employed by only sacond through fourth standard children.

This domonstration of tho lincar fan pattorn with 6- to 9-year-olds and
of tho parallelism pattorn with toenagers in India has two important theoro-
tical implications. Ono is that ewen young children in India can obey tho
prescriptions of the multiplying model (Anderson & Butzin, 1974) in predic-
tion of performance. It appears, therofore, that Bhargava's (1983) finding
of devolopmental shift from parallelism ta fan pattern around the ape of 20

years is confined to the task of 1life performance.

Another implication is that tho integration rules underlying prediction
of performance dopend upon subjocts' cwn experiences or culturally transmit-~
ted information about tho task (Surbor, 1984a). The role of individual oxpo-

riences can be appeeciatod by considering tho predictions which were-irregular
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with the requirements of the hypothesized adding and multiplying models. The
role of the culturally transmitted information is svinced by the reemergenca
of the parallelism pattern around the end of middle school. Since American
students of this very age follow a multiplying=typo rule in nonacademic tasks
of puzzle~solving (Kun et ale, 1974) and weight-lifting contost (Surber,
1980), tho difference in predictions by Amorican and Indian high achool stu-
dents reinforces tho past work which emphasized role of cultural influences
in social cognition (Gupta & Singh, 19813 Singh & Bhargava, 1985, 19863

Singh ot al., 1979; Srivastava & Singh, 1986).

But the importance of thoe finding of the prosont research lies in shou-
ing that tho applicability of the cultural differencoe hypothosis (5ingh,
1981) is restricted to only high school and undergraduate collego students in
India and America. As the primary and middle school children of the prosent
Exporiment 2 and the postgraduate students of managoment studied by Bhargava
(1983), Singh (1986), and Singh ot al. (1986) ovinced the linear fan pattern
in the Motivation x Ability effoct, only high schoal and undorgraduate col-
lago studonts of tho two countrios havo difforont outlook cn hou mokivation

and ability determino porformance.

Considered togother, rosults of tho prosont investigation and those of
gho past research indicatc that predictions of porformance depend upon naturo
and difficulty of task as woll as on age and culturs of subjocts. %ho signi-
ficance of the cultural background of subjects is butteessed by four prin-
cipal differences in predictions made by Indian and American students. First,
predictions by high school and undergraduate college students in India uni-

'formly conform to tho parallelism pattern irrespoctive of the naturs of task,
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whersas predictions by American students of this age group conform most often
to the linear fan pattern (Anderson, 1983; Anderson & Butzin, 1974; Kun et
al., 19743 Surber, 1978, 1980, 1987a) and somotimes to a pattern of near-
parallelism (Surber, 1978, 1981b, 1985a). Second, the nature of task engen-
ders different patterns in the Motivation x Ability effect in India with
children bolow 10 ysars of age shown in the present work and with adults
above 20 yoars (Bhargava, 1983). But it causes differences in patterns at

6ll age levols in the United States (Surbor, 1978, 1980, 1984a, 1986b). Third,
exam difficulty producos different patterns in tho Motivation x Ability effect
in the Unitod Statos (Surbar, 1981a) but not in India (Singh & Bhargava,
1985). Finally, all American studios show that the lincar fan pattern deve-
lops out of parallelism pattern (cf. Surber, 1984a, 1985b). However, the
present rasearch showed that such a trend is true in India in prodiction of
singing performance alone and only upto tho age of nine years. 'I:he paralle-
lism pattern reappears around tho age of 10 ycars. Koocping thosc differcnces
in mind, it may be said that the generality of the normative multiplying
model suggested by Heider (1958) is rather limited.

An objection to the foregoing intorpretation for cultural difference
between Indian and American subjects must be considered. fhg experiments
which disclosed differgncas betwson students of tho two count;ias ware not
oXactly tho samc in methodological respects. Tho culture of the judges did
not enter as an independent variable in the exporimental design eithor. So
~ doubt on the plausibility of tho interpretation of cultural difforence can

easily be raised.



TASK PERFORMANCE

25

Singh and Bhargava (1985) dismissed the above objection by citing a
number of Indian studies from different judgmental domains which differed in
method but yielded results identical to those of American studies. Thaoy
arguod, "Similar rosulis in other tasks but discrepant result in the present
task suggest that thore may in fact bs a gonuine difference in cultural out-
look on how motivation and ability determine oxam porformance® (p. 477). In
addition, differences in achicvement judgmonts ars cxpected due to the diffe-
rences in value systoms of Indian and Amarican people as alroady mentioned in
the introduction. Accordingly, the cultural difforoncos detected by the vari-
oys axporiments oﬁ prodiction of porformancoc may be accoptod without any qua=-

lification.

Integpretations of Dovelopmental Differencos
The chiof finding of Experiment 2 is that prodictions by younger child-

ren conform to the fan pattern but thoss by older children conform to tho
parallelism pattern. What do those dovelopmental differences mean? fhroq
intcrpretaéions, namoly, changos in intogration rulos, changes in information

weighting, and changaes in response reproduction prucessos, must be considared.

Changes in integration rules, Andarson and Butzin (1974) and Kq& ot al.
(19?4), who waro the first to obtain tho linear fan pettorn in the Motivation
X Ability offect, interpretod it as indicative of tho multiplying rule hypo-
thoiszod by Hoider (1958). Following this logic, it may be statod that
youngar childron in India follow a multiplying rulo; older ones follow an

adding ,ruls.
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when we consider the predictions by childrsn of Standards II and IV and
those by children of Standards VIII and XI, the above interpretation saems
correct. But this does not mean that an adding rule ovolves out of a multiply-
ing rule. As kindergarten children represented a transition ftom the parallo-
lism to fan pattern, it was speculated that the childron younger than kindor—
garten porhaps use the adding rule and that the multiplying rulo develops syb-
sequently. '+his development of multiplying rulo from adding rulec is consis-
tent with-Amarican rosults (Kun ot al., 1974; Surber, 1980). What is unique
with Indian children is tho reemergonce of the adding rule toward the ond of

middle school.

While changes in integration rules can account for the parallelism and
fan patterns and can make the resulss consistant with American studies (cf.,
Surber, 1984a, 1985b), it cannot oxplain individual differsnces at various age
levels. Bosidos, accoptance of tho parallelism pattern in prodictions by high
school students as indicative of the adding rulo would be discordant with tho
provious finding that Indian childroen average information about motivation and

ability (Bhargava, 19833 Gupta & Singh, 19813 Srivastava & Singh, 1986).

Changes in information weighting, The parallelism pattern is not uniquo
to the adding rule, nor is the fan pattern unique to the multiplying rule. Both

patterns can alsc be engendored by tho averaging rule (Anderson, 1981). When
motivation and ability maintain the samc relative woight in all possibla com-
binations, the avoraging rule praodicts a pattern of parallelism (Singh &
Bhargava, 1985, 1986). _However, when lowor values of motivation and/or ability

assume greater woight, thon tho averaging rule produces an approximate linear
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fan pattern. Anderson and Butzin (1974), thersfors, also considered a con-
Junctive averaging rule with differential weighting as an alternative to the

multiplicative interpretation of their linear fan pattorn.

I1f it is accepted that all children followed an averaging rule, then
deyeloﬁmcntal differences can bs explainoed by changes in tho woight of moti-
vation and ability information. It would also bo possible to oxplain the
patterns which werc "irregular" with the roquiromonts of tho adding and mul ti-
plying rules. An additional advantage with this position is that it can
account for the previous avoraging results obtained in not only India
(Bhargava, 1983; Gupta & Singh, 1981; Srivastava & Singh, 1986) but also

fhe Unigod States (Surber, 1980},

ghgngos in response roproducti.n processes. Surbor (19842, 1984b)

argues that tho samo scale valuos and an additive integration rule can pro-
duce convorgence, parallolism, and fan pattorns if tho subjocts reproducs
gheir implicit responsos on tho Jjudgmental scale by logarithmic, lincar, and
axponontial fgnctions, raspectivoly. According §o her hypothesis, age diffe-
rences in patterns may be reflective of changes in rosponse raeproduction pro-.

CEesSs0s.

‘Surber (1984a) thought that the developmental changes demonstrated by
Kun ot al. (1974) may possibly be explained by the response reproduction pro-
cesses and by the changes in intogration rules. Howovor, her own oxperiment
(Surber, 1980), which included the "scale free mothod” (Birnbaum, 1974),
found no evidence for devolopmantal ghifts in responso roproduction process.
No less important, the manipulations of exam difficulty, which invoked diffo-

ront responso reprgdgction processos in American adults (Surber, 1981a), did
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not do so in Indian adults (Singh & Bhargava, 1985). Accordingly, the possi-
bility of developmental changes in responss reproduction processes in the pre-

sent research can be ruled out.

Commonts. From the proceding discussion, it is cbvious that the dovo-
lopmental and task diffcrences obtained in the proscnt work may perhape bost
ba accounted for by the changes in woight of motivatinn and ability informa-
tion. This means that all children followed tho averaging rule in prediction
of contest porformance. While this interpretation appears to be reasonablo
in tho light of provious findings (Bhargava, 1983; Gupta & Singh, 1981;
Srivastava & Singh, 1986), tho othcr two possibilitics cannot ba completoly

eliminated.

The main goal of the present r.soarch was to domonstrate changes in pat-
torns in the Motivation % Ability offuct as a function of age of subjects and
nature of taske This goal has undoubtodly boen accomplished. Future rescarch
should, thoreforo, tako up the jssus of loci of dovolopmontal changas in pro-

dictions of singing porformance by Indian children.
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'fable 1
Numbser of Standard IV and VIII Children Following Differsat
Ryles in Prediciion of Performance in Puzzle and Singing Contests

Puzzle Contast Singing Contest

Rules 1V VIII v VIII
motivation-only 1 0 0 0
Ability-only 5 2 0 9
m+A 8 11 6 6
nxAa _ 1 0 9 0
irvoztod Multiplying 0 1 0 G
irregular 9 10 g g

iote. Each individual child analysis had dfs of 2 and € for tosts of the
main offects and of 1 and 8 for trond components. Only F ratios reaching at
loast .05 leyel of significance uartl:a.accoptod for classification of subjects.
Inverted multiplying refers to a pattern of convergence in the Motivation X
Ability effecg, and irregular rule rafors to the presence of at least ono

higher-order trend in the Motivation x Ability effoot.
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Table 2

Irend Components in the r’lutj_.uatian x Ability Bffect of €ach

of the §ix Groups of Subjocts of Expcrimeng 2

F Ratios for Trend Component

Groups LxL LxQ QxL QxQ
Kindergarten 76,73% 2,19 §,21% 0.0
Standard II 192,99% 1,02 1,08 0s57
Standard IV 136.37%  0.04 2,55 1.02
Standard VI 144,99% 0.44 6e31% 0. 15
Standard VIII 0.05 2439 2.51 0,13
Standard XI 0.12 1.10 2.60 1.59

Note. L and Q refer to linear and jquadratic components, respectivaly. Each

F test had dfs of 1 and 23.

*24.01
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Table 3

Number of Children from Six Age Groups of Experiment 2 Following

Different Rules in prediction of Performance in Singing Contest

Ago Groups

Rules KG I v Vi VIil X1
Ability-only 0 0 0 1 1] )
M+ A 4 5 ) 7 19 14
M x A 8 15 13 10 1 1
Irregular 12 4 6 6 4 9
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Figure Captions

Figure 1. Maan contest performance as a function of motivation {curve para=-
meter) and abi;ityl(listad on horizontal axis) of stimulus child, {hc four
graphs show {Motivation x Ability effects on prodicted porformance in puzzla
and singing contests by childron of Standards VI and VIII. Data from Experi-

ment 1.

Figure 2. Examples of subjects from Standards IV and VIII who folloued irro-
gular rules in prediction of performence in puzzlic and singing contcsts. fhﬂ
abbreviations L and @ rcfcr o linear and guadratic trend, rospcctively. Data

from Experiment 1.

Figure 3. Mean performanca in singing contest as o function of motivation
(curve paramotcr) and ability (listod on tho horimntal axis) of stimulus
child, Oata from kindergarton through Standard IV children arc shown from
loft to right in the lower part and thosa from Standard VI through X1 arc

shown from loft to right in tho upper part. Data from Experimont 2.

Figurs 4. Examples of subjocts from kindsrgarton and Standard XI who followcd
throe kinds of irrogular rules in prediction of porformance in singing contost.

Data from Experiment 2.
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CURVE PARAMETER: MOTIVATION INFORMATION



