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How do people integrate information about motivation and ability
of a person when they predict his performance? Heider (1358} made the

following suggestiors

The personel counstituents, narely, power (ability) and trying (effort)
are related as miltiplicative combinaticn, since the effective personal
force {performance) is zero if either of them is zero, For ingtancs,
if a person has the ability but does not try at all he will make no
progress tcward the goal. (p. 23)

If Heider's proposal is correch, vhen predichion of performance ffrom

motivation and abil ity information would follow the midtiplying rie:
Performance = Mtivation x Ability. (1)

Heider's rationale for the multiplying rule is much the same as
in Hdl's (1943) formilation, Reaction Potertial = Drive x Uabit. In
both formmlaticns, an energizing factor and & capability factor are
required to produce an action, Purthermore, the dynamic energizing
factor {Motivation, Drive) is assumed to act as an amplifier cof the
gtatic capacity factor (4bility, Habit). The algebraic model that
entails such an opsration is the mutiplying mide, A&cording'y,

motivation and ability are expected to mdtiply each other,

Andersonts {1974a, 1974b, 1976a, in press) thecry of informstion
integration and Punchional measurement which has guided much &f the

regearch by the author shows that such a multiplying rule implies &

linear fan pattern in the facteorial plot of the Motivation x Ability
data, This linear fan prediction of the mitiplying model has been

suppcrted in the United States bul not in India,
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The central task of the present chapter is to provide an

. axplanation for the discrepancy in results obbained with American and
Indian subjects, The position taken here is that the integration rule
underlying prediction of performance are culturs - gpecifie, ard that
drericon end Irdien gtuderts differ in their cultural outlock on how
motivation and obility determine performance. This chapter will

- attempt, therefore, tc pubt several studies by the author and his
a;ssocia.'bes together in such a fashion that an objective appreissl of

the cultural - difference hypothesis would be possible,

AMERICAN STUDIBS

Anderson and Butzin, 1974

In a study of ccllegs students, dnderson and Butzin presented
information about motivetion and ability of targeb persons, applicants
%o graduate school or athletes trying out for college track, and asked
subjécts to predict how the barget persons would perform, Target
persons were products of a 4 x 4 (Motivation x £iliby) factorial
design, and the two factors had low, moderately low, moderately high,

and high as lavels,

Yiean judgmerits of performance as a funchion of mobivation and
abiliby information are plotted in Figure 1, for applicants to graduate
sghool in the left side and for athletes in the right side. The
gereral shape of the curves for the two types of stimzius persons is

eésantially the same, The curves have a clsar tendercy to diverge
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toward right, This divergence is real, for tést of the interaction
term was stabtistically significamt and most of the variance, 75% for
applicants to graduate school and 81% for athletes, concentrated in
the Linear x Iinear trerd. The data shown in Figure 1 thus conform to
the linear fan pattern rather well, Therefore , Anderson and Butzin
concluded that subjects midtiplied motivation and apility information

in prediction of performance.

Figure 1 about here

Graesser and Arderson, 197.

The possibility of a multiplying operation of an energizing
factor and a capability factor was further checked by Graesser ard
dnderson, In two experiments, they presemted informebion aboub £ene-
rosity and anmual income of sixteen sbimalus persons constructed from
a 4 x4 design, and asked subjects to predict size of gift each
stimdus person would give to a family whose house had burned down,
43 in the study by Anderson and Butzin (1974), Graesser and Arderson
obtained linear fan pattern in the graphic plot of Generosity x

Income data.

Tdentical findings across the two conceptually similar
Judgmental tasks enabled the authors to provide a unifying, theoretical
rationale for the miitiplying rule:

Both Gift size = Gonerosity x Income, and Performance = Motivation x
Ability have the same psychological structure, In each casge, an
energizing factor or action tendency operates on a capability potential,
These equations thus represent a Judgmental. analog of the behavioral.
‘equation used by Hull and others that Drive miltiplies Habit strength,
(pp. 696-697)
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Kun, Parsons, and fuble, 1974

In a developmental study, Kun and her asscclates studisd atiri-
bution of performance on puzzles from effort and ability information
shout the stimdus children, They alsc obtained evidence for a linear

fan pattern in the plot of Effort x 4bility daba. Judgments by the
| youngest children had a parallelism pattern, as if an adding-type Tule

was operabive, whereas judgmerts by second graders and others had clear
lirear fan shaps, Therefore, the authors suggested that a el tiplying

e develops out of an adding rule around 8.9 years of age.
Comment s

Results of the three studies just reviewed suggest that there is
o considerable geneTelity to the mibtimying rule. The ergrgizing and
capability factors do operate in a miltiplicative fashion to preduce
reaction as Heider (1958) and Bl (1943} suggested. Fhrthexmore,-
thers is a dovelopmer®al progression in the integration rule: 4

miltiplying-type rule evolves out of an adding-type mule.

If prediction of performencse from motivetion and ability follows
a multiplying rule, then judgments of motivation from information about
performance end sbility, and judgments of ability from information about

performance and motivation should follow a dixriding rule:
Motivebion = Porformance - Ability; (2a)
&ility 8 pPorformance + Motivation, {2b)

This would happen if the subjects are mathematically consistent as

Heider {1958) assumed. However, drderson and Butzin (1974) obtained
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data supportive of a subtracting rule:
Motivation = Performance - 4bility; (3a)
Ability = Performance - Motivation, (3p) -

dnderson aml Butzin concluded, therefore, that these judgments obeyed
a gimple cognitive algebra but that this cognitive algebra was not
- consistent mathematically,

4t the Indian Institute of Techmology, Kampur, the author and
his students thought that perhaps there is an alternative interpreta.-
ltion, one in which the subjects are mathematically comsistent, The
‘linear fan pattern is not résbricted to the mitiplying rule alone,
This pattern can also be engendered by a conjunctive averaging rule
with differential weighting (4nderson, 1974b). If lower value of
mtivation and/or ability had greater weight, then the averaging
model would produce an approximate linear fan (Ostrom & Davis, 1979),
. This possibility was moted by Anderson and Bubtzin (1974) also, who
said, "Since averaging process is pervesive in Judgmentt, a conjunctive
integration rule deserves consideration" (p. 602), & the author and
his studénts undertook. experimental analyses of prediction of B

performance from motivation and ability infarmation,

INDIAN STUDIES
Singh, Qupta, and Dalal, 1979

3ingh and his associates tested the plausibility of the alter-

. native interpretation as a conjunctive averaging rule in three

-experiments, The three experiments are described below in detail,
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Bperiment 1, Thirty-twe subjects’ were providod with information
about interest in gtudies and imtelligence of stimulus studerts, and
wore asked to predict how the stimilus studerts would perfom at the
Indian Institute of Techmology, Kampur, Sixbeon stimulus students
were prepared according to 2 4 x 4 {Inberest in Studies x IQ )
facﬁorial design; four stirm:tlué students were described with respect

to their I.Q, alone,

On the basis of the resulis reporbed in smerican studies, it
was predicted that the judgnerts of sixteen persons described with
regpect to their inberest in studies and IQ would yield a linear fan
‘pattern, just as in the two sets of curves shown in Figure 1,
Furthermore, the curve for judgmernts based on only ability information
would also form part of the linear fan, This would happen because
the subjects would impute some value for the missing motivation
information and multiply that with the given velus of IG. Bubt if the
conjunctive averaging rile would operate, then ability - only curve
would cross over at least one of the four two.cue curves (Anderson,
1974b; Dalal & ingh, Note 1; ‘ampel & Anderson, 1968; Singh, Bohra, &
Dalal, 199,

Figure 2 plots mean judgment of performance as a fumction of
interests in studies {curve parameter} and IQ, The IQ 1e;vel.s are
spaced on the horizontal axis according to the marginal means of the
4 x 4 factorial desipgn, This spacing allows the linsar faﬁ pattern

to appear, If the two pieces of information were inbegrated by
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mltiplying rule, then the four solid curves would form a diverging

fan of straight lines,

Figure 2 about here

The pattern of the data in Figure 2 is quite contrary to the
mltiplying rule, There is 'mt any evidence for divergence at all,
Instead, the four solid curves exhibit neat paralielism, Perhaps
subjects integrated the two given information by an adding or

averaging mile,

4 distingiishing test between the adding and averaging rule is
provided by the dashed curve of Figure 2, .This Curve represents
‘judgnerrbs based on IQ information alone, with interest in gstudies not
specified, According to the adding rule, the dashed curve should be
parallel to the solid curves. The averaging rule requires the dashed
curve to have sleeper slope than the solig curves. This requirement

of the averaging rmile seems to have been satisfied in Figure 2,

To obtain statistical support for the averaging rule, ‘the
‘dashed curve data were considered as a fifth level of the intersst-in.
sbudies factor, The interaction term in this 5 x 4 (Irterest in
studies x IQ ) analysis of variance tests for ronparelleiism in the
set of all five curves in Migure 2., This interaction was highly
significant, F (12, 372) = 8.36, p C.01. Since the four solid
curves are essentially parallel, F (9, 279) = 1.44, it appears that
the dashed curve is reliably steeper than the solid curves, This test
thus supports the averaging rule and rejeéts the alternative adding

rle,
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The principal finding of Bxperiment 1 is that the information
about motivation and ability is integrated by a simpls, equal-weight
averaging rule, This result is cortrary to the prediction; it
disagrées with results from 4merican subjects, One hypothesis is that
this discrepancy in integraticn riles is a consequence of culbural

differences in outlook on social motivation,

Before this hypothesis can he taken seriously, however, it is
hecessary to examine methodological differences between the present
and previous experiments, Methodologically, this experimermt was
different from those of dnderson and Butzin (1974) in two notable WY S,
First, they asked their subjects to desaribe in writing how they
imbegrated information a‘bout motivation and ability during the
practice session, This was not done in the present experiment, This
difference, hoﬁever, does rot seem to be serious at all, Kun ot al
(1974) obbained the 1inear fan pattern with children of second grade.
even without following the Anderson and Bubzin procedure, Second,
ard perhaps more impertant, the motivation factor was defined here ag
interest in studies, and the subjects may not have intexpreted that
in ‘térms of motivation and irying, This possibility was check;ed in

the next experiment by using more explicitly motivational information,

E@eriment 2. This experiment was condﬁcted chiefly as a reliabi-
check on Experiment 1, However, there were three notahle changes
from Experiment 1, First, information about laboricusness was uged ag
motivation factor to allow direct comparison of findings with those

obtained in the United States, Second, the levels of the two factors,
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Jaboricusness and IQ, were drawn from a wider scale range toc increase
the opportunity for a linear fan pattern to appear. Finelly, sufficient
data were collected from each of the 12 subjects to explore various

‘in'begration rules at the individual level.

The upper left pansl of Figure 3 plots mean judgment of perfor-
nance as a function of laboriousness (curve parameter) and IQ (horizontal
axis) of stimilus students, I the parallelism pattern of Figure 2 is
indeed relishle, then the four solid curves of Figure 3 should also be
parallel, This seems to be true; the four curves are essemtially
parallel, A4lthough the Laboriousness x IQ interaction was statistically
significant, E (9, W) = 2.13, p .05, there is vo sign of the linear
fan pattern reported in the American studies. On the comtrary, there
is a sglight tendency for the curves to comverge to the right. Despite
"the change in the nature of the motivation cue, these results confimm

those in Figure 2,

Foure 3 about here

The dashed curve in the upper left panel of Figure 3 represemnts

| judgments based cn IQ alone, with no information about laboriousness,

- This curve is nearly parallel to the solid curves, as though subjects
added information about laboricusness and IQ. 4t face valuve, this
regsult seems to argue for the adding rule and against the averaging rule,
But the averaging rule can also account for it, If subjects inferred

an implicit value of laboriousness when no information was given and

thay averaged that in with information given about IQ, then the
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corresponding dashed curve would be expected to be parallel o the solid

curves,

In separate analyses for each subject, the subjects broke down
inbto three subgroups. Mean judgr(n,errts of performance for these thres
élzﬁgroups are ghown in Fti.gur;e 3. The upper right parel displays results
for eight subjects, all of whom had nonsignificant interacticns, Here
paralleiiam is quite evident, Perhaps these subjects followed an adding
or an averaging rule. The lower left panel has data from two subjects
who apparently averaged, as shown by the crossover of the dashed and

~solid curves, The lower left paneal shows data from two subjects who
had a strong convergence tendency, IHowever, the general shape of the

curves is too irregular to be interpreted,

The mogt important information from these individval subject
analyses is that not a single subject showed the linear fan pattern
obtainsad in the American experiments. That supports the suggestion of
Experiment 1 that Indian college students make prediction of performance

in a rather different way from their American counterparts,

The findings of Experiments 1 and 2 converge to make a single
poixnt:e ihfomation about motivation and ability is added or avefa.ged
in making prediction of scholastic performance. The evidence leans
toward the averaging nﬂ.e, but the results of Experimert 2 require the
supplementary assumption that subjects impute an implicit value for
motivation when no information is given, This assumption is reasonahle,
since no perfomance is logically possible without some level of moti-

vation, Nevertheless, more direct evidence is required,
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Direct cvidommo on e oblained by usﬁ.ng thre c..;;t;i.rmxi;us
cues, for example, past performance, motivation, and ability. If the
averaging model is correct, then the single.cue curves should be
clearly steeper than the ocurves in the two-way factorial plots from the
three-cue design, The reason is simple, When the single oue is given,
any implicit inference about the absent motivation information will
yield an effective two-cue respomse, But the averaging model implies
that the slope of a curve based on two cues will be greater than that
based on three cues, Accordingly, the crossover test remains valid even
if subjects do impute an implicit value to the missing dimension of
information, The adding hypothesis, of course, still predicts pa.ra.lleiim

in such a three-cue design,

Bperdment 3. This experiment had 27 stimilus studemts prepared from

a 3 x 3 x 3 (Past Performance x Laboriocusness x IQ ) design and 9 stimulus
gtudents from a 3 x 3 (Laboriousness x IQ ) design, In addition,
there were nine single-cue stimulus persons, based on one of the three
levels of each factor of the three-cus design. Twelve subjects predicted

performance of all the stimulus studerts in their next exemination,

If subjects use mltiplying rule for information about motivation
and ability, then performance judgments should conform to the compound
averaging - multiplying rule:

Performance = Past Performance + (4)
Motivation x Ability .
In the three-factor design, therefore, two of the two-way plots. P~

Porformance x Mpbivabtion and Past Performar-~-



12

Singh

the paralle‘l_ian' pettern, and the third, Motivation x Ability, should
~ exhibit linear fan patbern (Anderson & Bubtzin, 1974), However, results
from the previocus two experiments suggested the three-term averaging
model:
Porformance = Pagt Performance + (5)
' Motivation + &bility.

The results shown in Figure 4 clearly support the three-temm
averaging model, " Bach panel shows one of the two-cue factorial graphs
from the tlree-cue design, In each panel, the solid curves are nearly
parallel., The right panel, which corresponds to the Laboriousnass x
Apility imteraction, is merginally significant, E (4, 44) = 2446
However, the three solid curves indicate a slight comrergencé, as in

Experiment 2, rot the divergence required by the miltiplying ruvle,

Figure 4 about here

4 tost between the adding and averaging rules is obbained by
comparing the dashed curve with the sdlid curves in each panel of
Figure 4. The dashed curve represerts judgments based on just the
gingle oue lisbted on the horizontal axis. In each panel, the dashed
curve has much steeper glope and crosses over the lowest solid éurve
convincingly, This crossover interaction is evidence against the

adding rule and for the averaging rule.

Results from two-cue design are shown in Figurs 5, The golid
ourves are nearly perallel, but with a visible and barely significant

tendency to converge to the right, F (4, L) = 2,85, p <05, The
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dashed curve is again nearly parallel bo but slightly steeper than
_-'bhe solid curves, These results are essentially the same as those in

Bxperimert 2,

Figure 5 about here

The two~cue data supvort the assumption of impliecit irﬁ‘ereme
_about motivation information suggested by data of Bxperiment 2, The
.dashed. curve in the center and right panels of Figure 4 is the same as
the dashed curve of Figure 5, The clear crossover of the dashed curve
in Figure 4 supports the averaging rule, FHence, the failure to yield a
clear crogsover in Figure 5 would appear to reflect the presence of an

inferred, implicit valuve for the missing motivation information.

Data of individual subject were also analyzed. Table 1 presents
the F ratios for the four interactions for each of the twelve subjects
in the main three-cue, 3 x 3 x 3 (Past Performance x Laboriocusness x IQ )

desiga.

Table 1 about here

A8 required by the three-term averaging rule, the two.way and
"l'.’nree-way. il;rteractions are in general nongignificant, Only five
: écattered interactions are gtatigbically significant, Closer exami~
nation of the data disclosed that they reflected individual idiosyn-
. crasies such as may be seen in the lower right panel of Figure 3.
Almost all subjects .showed the crossover interaction for the single-
cue ourves, Thus the results showed the generality of the averaging

ile at the level of the individual,
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In single subject analyses of the two-cus Leboriousnesa x 1Q data,
11 of the 12 subjects showed paralielism, Orly 1 subject had a conver—
ging type of rorparallelism, It can thus be said that present two-cus

results are indeed similar to those of Experiments 1 and 2,

Conclusicn. The results of the present set of three experimernts do
not agree with the multiplying model suggested by Heider (1958) and
supported by dxderson and Butzin (1974) with dmerican adults and by
Kun eb al (1974) with older 4merican childrem, In the present experiments,
prediction of performance from motivation and ability cues appears to
have been governed by a process quite differemt from the miltiplying.
Strong evidence for parallelism pattern indicates that an equal-weight
averaging covld very well account for the data. Ib seems reasonable to
conclude, therefore, that prediction of scholastic performance from
motivetion and ability information obeys an averaging rule in India,
and that integration rules underlying prediction of performance are

culture~specific,

Gipba and Singh, Note 2

4 more thorough test of the cultural-difference hypothesis was
nade by Gpta and Singh., They patterned their experiment after
Experiners 3 of Sirgh st al (1979), and used twenty-four subjects from
five age groups (a = 120), begiming 6 years. This yielded not only
greater gererality of the averaging results but also direct comparison
with Kum eb al {1974) on developmert of cognitdive algebra. Results of

this developmentel study are presented in Figures & - &,
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Parallelism pattern. The upper part of Figure 6 shows the tm-way
graph for Fast Pérformame x votivation for each of the five agé groups.
The upward slop of the curves represonts the effect of information about
past performance, while the verbical separabion of the curves represerts
the effect of information about motivation. The three curves are |
egsentially parallel at all Pive age levels., Although the parallelism
is not perfect, as shown by the irteraction tests noted below, the
overall picture is one of strong support for an adding-type rule for

imbegration of information sbout past performance and motivation.

Figure 6 about here

4 quite similar picture emerges in the lower part of Figure 6,
 which plots the two-way graphs for Past Performance x dbility, Again
the';chree curves for each age group are nearly parallel. This means
that integration of information about past performance and ability also

followed an adding-type rule.

Mogt important for cross-cultural comparison are the two-vay .
graphs for Motivation x Ability. These are shown in Figure 7, for the
threecue design in the upper panel and for the two-cue design in the
lower panel., The general shape of the curves from the two designs is
. exactly the seme, and all ten graphs exhibit a prevailing patbtern of
neamparallelism, This pattern of neap-parallelism supports an adding~
type rule suggested by Singh et al (1979) but rejects the miltiplying
rule (Anderson & Butzin, 1974; Kun et al, 1974). Bvidently, Irdian

students ab all ages coordinate information perteining to motivation
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and ability in a way quite different from that of their Anerican

countterparts.

Figure 7 about here

A strict adding-type rule requires parallelism in the factorial
graph, and hence a nonsignificant interaction term in tho a.nalyéis of
variance, In analyses of variance of the three-cue and two-cue design
data, however, the interaction terms were generally significant for the
graphs of Figures 6 and 7. Cloger examination of the graphs for children
of all the four age groups suggests that the deviations from parallelism
‘reflect end effects in the response scale. There is a tendency for the
lowegt point to be too low a.nd.the highest poirt to be too ﬁgh, as
though children had a preference for the two caﬁegbries of the response
scale, In ary oeese, the fluctuations from parallelism are relatively
small, Therefore, tﬁey do not geem to re@uire any serious qualification

on the adding.type rule,

dveraging versus adding, Both the adding and averaging rules can

accountt for the parallelism in Figures 6 and 7, Figure 8 presemts
distinguishing tests between adding and averaging rules for motivation
| z;nd ability across the five ages. In each graph, the curve commected
by circles is based on the single cue listed on the horizontal axis,
namely, motivation in upper panel and ability in the lowsr panel. The
other two curves are based on main effect Qf the very same cue from

the two and three-cue designs,

Figure & about haro
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The adding hypothesis requires the three curves in each graph
to exhibit parallelism, The reason is simple: The added information
would have the same directional effect across the three levels of the
factor listed on the horizontal axis, Figure g shows no sign of
parallelism at all, Instead, a1l ten graphs exhibit crossovers, These

crossovers are strong evidence against the adding rule.

The averaging rule predicts the crossover interaction that is

- present in all ten graphs of Figure 8. The two-cue curve crosses over
the three-cue one clearly in eight cases, Sirmdilarly, the single.cue
curve crosses over the two - and three.cue curves in nine and ten
éases, respectively. All statistical tests of crossover interaction
were statisbicelly sigrificant, Thus, it can be said that subjects

averaged the three prices of information in prediction of performance,

Information fitilization. Developmental trends in capacity to
utilize #ll three pieces of information were also examined, Only main
effects from the individunl subject analyses were congidered (Anderson &
Bubzin, 1978). Most subjects of 21l ages except the youngest utilized
all threc pieces of infommetion. In 6-7-year-old group, however,
5 sabjects used just one cue, 5 used two cues, and the remmiming 14

used all thres cues.

Examinetion of the nature of cues used by the 6-7-year-old
group disclosed an interesting result. The five children who used
just one cue all used motivation, even though information about

mofivation appeared in the stimulus descriptions at different serial
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positions, Perhaps those children believed that motivation is all
that is important for performance., Of the five subjects who used two
cues, three utilized information about motivation and ability, and
two vtilized information about past performance and motivation, 411
these five children also used motivation information, In this wey,
all twerrﬁy four precperational children considered motivation as a
crucial determinent of performance., This indicates that bslief in the
power of trying to improve upon one's lot develops in Imdian children

abt quite sariy age.

Conclusion, ' The chief finding of the resgearch by Gupta and Singh
.18 that prediction of performance from information about motivation
and ability obeys an averaging rule, Not only adults bub also pre-
operational éh:i.ldren average relevant informetion when they prodict
performance, This result confirms the previous fi.nding with adults
(Singh et al, 1979), and extends the averaging proces-s to children as
yowg as gix years of ege, In India, therofore, prediction of
parfomame can mot be described as a miltiplicative function of

motivation and ability.

CULTURAL DIFFERENCE HYPOTHESIS

From the studies presented above, it is quite evident that
prediction of performance from information about mobivation and
ability camot be described by just ong elgebraic mile, In all
gbudies of American Students, judementa of future perfomame

conformed rather well to the linear fan pattern which implios that
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dmericans used a miitiplying rule, On the contrary, all studies of
Indian students oblained evidence for parallelism pattern which means
that Irdian subjects added or averaged information about motivation
axd ability. Distinguishing tests between adding and averaging rules
further disclosed that the parallelism patbtern was attributeble to the
oqual-woelght averaging., (learly, then, integration rules underlying
prediction of performance are culture-specific: Americans follow a

multiplying rule; Indians follow an equal-weight averaging rule,

Does the difference between the multiplying rule and the equal-
weight averaging rule point to any important difference in cultural
outlook between dmerica and India? For prediction of performance
from information about motivation and ability, the following argument
suggests at least one important social difference, According to the
miltiplying rule, effort or trying will be more effective with
persons of high than low ability, Within a cultural systom of
abtribution the:t obeys the milbiplying rule_, therefore, it will eppear
that persons of lower ability have less to gain by trying, In other
words;, porsons with high ebility can exercise more control over thair
performance than those with low ability., Given the achievemant
drientation of 4merican culture, it is ro surprise to gee a multiplying
rule emerge in the prediction of perfommance by Amer_ica.n subjocts,
ospecially older school children and college studemts, [Irom a social-
cultural view, however, the miltiplying rule portrays an elitist

orientation,
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The equal-weight averaging rule, in caitrast, implies that,
offort or trying will be equally of factive with persons of low and high
ability. Within the cultural system of attribution that obeys the
equal-welght averaging rule, therefore, it will appear that a person
of lowor nbility oan gain as much by Yy¥ying as a person of higherl
ability., The practice of keeping reserved seats in academic institu-
tions end at work places for the down-trodden pecple of Indian sodlety

perhaps reflects this philosophy.

From a social-cultural ongle, therefore, the equal~weight
averaging model for prediction of performance portrays a more ogali-
terian outlook, Perhsps students in India believe that each person,
regardiess of native ability, has equal opportunity to improve upon
his or her lot, This egaiitarian ettitude is a heelthy gign for
progress in India, for Indian people have been described as high in

dependency (Murphy, 1953; Paresk, 1968; . Winter, 1969)

ALTERNATIVE HYPOTHESES

uan the d:.fference betwecn Indian and dmerican results be
explained in ways other than the cu'Ltural-dJ.‘fereme hypothes:Ls
proposed above? &b least three other hypotheses mey be suggested.,
First, perhaps subjects did not understand the instructions or tagks,
Secord, Irdian subjects may lack the ability to use a miltiplying rule.
Finally, they may have simplified the experimertal task as did American
subjects in pi'ediction of motivation and sbility (Anderson & Bubzin, 1974) .

Lot us examine the plausibility of those threc alternative hypotheses.
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Migunderstanding of Instruction or Task

In studies of information integration, experimenters usually
take great pains to ensure understarding of the experimental task,
Singh et al (1979), therefore, gave a good desl of practice on the
task, and also required the subjects to read the embire set of desori
ptions before begimming their actual judgments, In the study of Gupta
and Singh (Note 2), the experimenter asked subjects to recall informe-
tibn about each stimilus student before rating., She also removed
m. sunderstanding of task by giving deteiled instructions and demon-
stration, Although subjects rated the stimuli thrice, the first
replication was considered as additional practice and only the data
from the second and third replications were amelyzed. Moreover, the
gingle subject amalyses showed that most of the ch:i_ldren. tock account
of ell pieces of information in a sensible way. D'E.sunderstanding of

the task thus seems most urlikealy.

Inability to Use Miltiplying Rule

If Imdian subjects lack the ability to use the miltiplying
rule in gociel perception, then evidence for miltiplying-type rule
should mot be obtainoed at all. However, judgments of gift size from
information about generosity and income of the donors, shown in
Figure 9, oxlibit linear fan shapo., This experiment para.l_‘l.elg that of
(rassser and dnderson (1974) on Gift Size = Gererosity x Income, ard

exactly similar resulitm are obtained,

Figure 9 about here
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The linear fan pattern in prediction of gift size shown in
Figure 9 is highly reliablle,. for it invariably appeared in a series
of six experiments performed by the author (Singh, Note 3) on subjects
from the same population as in experimemts by Singh et al (1979),
These experiments employed simple two-Tactor design similar to that |
of Graesser and Anderson as well as complex designs with one to four
factors, HNevertheless, all experiments yielded clear linear fan
pattern, Distinguishing tests further indicated that subjects indeed
obayed tho multiplying rile. This clearly shows that Indian subjects

are ahle to use the same integration rule as the dmericans,

Farther evidence against the hypothesis of lack of ability in
Indians to use multiplying rule comes from another series of four
experimenfs by the ;w.ubhor (&ingh, Note 4). Subjects received
information about salary and compotence of stimius engineers and
estimated how much influence those engineers exercised in getting
their present job. Results from one experiment are shown in Figurs 10
for purpose of illustration, The five salary curves show a rice

convergence to the right, as though a dividing model, Influence =

Salary < Competence, was operative,

Figure 10 about here

Results from these two series of experiments on prediction and
postdiction processes convineingly establish that Indian cofL'.Lege
students are able t0 use the multiplying and dividing rules whensver

‘they are demanded by the experimental tasks. The hypothesis that
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Imdian studerts lack ability to employ the multiplying rule is,

therefore, mot tenable,

Task Simplification

When subjects arc given complex tasks which hay require il tie
plying or ratio rule, they sometimes tend to gimpiify them by
adopting an adding-type rule. 4nderson and Butzin (1974) suggested
that task-simplification strategy may perhaps account for the mathema-
tical inconsistency between prediction of performance and postdiction
of motivation and ability., This tendency was suggested by Shanteau and
Arderson (1972) as wall as by Farkas and dnderson (1979) who failed to
receive support for their multiplying and ratio models. As indicated
earlier, it is possible that Indian students also simplified the
miltiplying task by adopting the adding-type integration strategy,

The possibility of task simplification can also be rejected on
the basis of the mitiplying.type and dividing-type results reported in
Figures 9 and 10. Furthermore, task simplification would bo expected to
- yield an adding rule, and not the more complex averaging rule which has
received support in experiments by Singh et 2l (1979) and by Gupta and
Singh (Note 2). It should =lSo be mentioned that the suthor and hisg
associates obtained strong evidence for the averaging rule in two other
devélopmental studies of Indian children (&ingh, Sidam, & Saluja,
1978; Singh, Sidena, & Srivastava, 1978), There was mo evidence for
adding rule at all,
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It should be mentioned that task simplification is not the usual
mode of information integration by Indian subjects, Two recent experi~
memts on reward allocation have clearly revealed that subjected followed
very corplex process in distribution of reward. They first calculated
equity ratios (4nderson, 1976b), using adding, dividing, and miltiplying
rules, and then averaged the equity ratios to decide fair reward for
claimmarts, This happensd in distribution of momnetary reward (Singh,
Note 5) and nommonetary rewards such as work facilities and praige
time (Singh, Note €), 4lthough the @llocation task was perhaps the
mogt difficult and the equity integration model {Farkas & Anderson, 1979)
was the mogt complex to follow, the subjects obeyed the equity integra-
tion modal rather well., 1In féct, results from Indian subjects were
zuch clearer than those frenm Americen subjects reported by Farkas amd
Anderson. The task simplification hypothesis would expect the subjects
bo follow a simple subtractive moddl instead of the more complex equity
integration model, But this did not happen. &ccordingly, the task
gimplification hypothesis can not pro'-\ride a par@nonious explanction

for the equal-weight aversging process in prediction of performance,
gpnclﬁéion

From the preceding discussion, it is quite clear that the
equal~-weight averaging rule for prediction of performance by Indian
subjects doos not seem to be aﬁtributahlé to the subjects! inappropriate

undorstanding of the experimental task, thair attempt to simplify it,

or thelr inability to use the same integration rule as the Americans.
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I{ can, therefore, be concluded that the discripancy between American
and Indian rosults reflects a germine differemce in cultural outlock

on how motivation and ability produce performance.

CONCLUDING COMMENTS

41 in all, the research presemted in this chapter indicates
that prediction of performance from motivation and ability information
obeys ari averaging rule in India, and that the differences between
Indians and Americans in this attributional task reflect true cultural
diffelrences. dnericans follow mltiplying rmile envisaged in most
currert Behaviorél theories of motivation, such as those of Hull and
Tolman {see Arderson 1974b, p.29), whereas Indians obey an averaging
rule consistent with the cgalitarian philosophy and practices in
India, Cogmitive algebra employed in the two cultures thus directly

bear upon the causal conceptions prevalent in the two cownttries,

. It should, however, be noted that the data on the equal-weight
aversging rule for India and on the multiplying rule for America rest
on a very narrow culturel sample, namaly, students., If the cognitive
algebra of achievement prediction'is to be useful in cross-cultural
comparison, then it is necessary to stﬁdy many other cultural strata,

both in India and in the United §tates.

Cultursl differences in soeial pefception and cognition are
no doubt diffiewlt to study. The same physical stimuli may have

~ different meanings in different cultures. BEven if equal-interval
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scales for responses can be obtained, the number mey not be comparable
because the zero point and unit of such scales are always arbitrary,
as with the Celsius and Farenheit scales, However, if cultures are
compared with respsct to psychological processes represerted in

integration rules, meny of these problems are automatically rendered

insigmdficant,

4n important advantage with the integration rules, it should be
emphasized, is that they deal with patterns of responses, not the
.rmmerical value of single responses, This aspect is vital for cross.
cultural research., M a prior mwledge of value of stimili or
origin and unit of personal referonce scales (Ostrom & Upshaw, 196,85
is required. Groups as well as individuals are thus readily comparable
with respact to the pattern in their judgments of stimidi congtructed
from factorial design;. BSearch for imtegration rule alsc permits
comparison of groups slong the criteria of informetion utilizetion
and information preocessing as already shown in work of the author and
his associates, The author thus hopes that the present chepter will
drow attention of Imdian pgychologigts to the potentiel power that
informetion integration gpproach prevides for experimental. research

in dovelopmentel and social paychology.
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Table 1

F Ratios for Two-Way and Three-Way Interactions in Single- Subject
Anclyses (Experiment 3, Three-Cue Design)

abject ) "1,%) "4, 52) 8, 52)
1 2,69 .58 . % o84
2 2.23 3,33 1,28 1,79
3 1.64 74 177 .98
4 .84 1,19 3.73 1u41
5 1,72 1.14 1,22 .87
6 78 1,15 77 .53
7 .35 .59 95 .3
8 2.75" 1,09 1,18 350"
9 g2 .16 .91 .75
10 o5 .23 1,29 .91
11 1.36 5 173 .27
12 1,65 76 1,32 68

Note., 4 = Past Perfomeince; B = Laboriousress; G = IQ,
*P (oOSQ

Data from Singh, Gupta & Dalal, 1979. Reproduced with permission
from the American Psychological Association, Ine,



32
Singh

Figure Captions

Figg.e ‘1. Mean judgments of pei'fomance from information about
motivation and ability of applicants to graduate school (left
gide) and atiletes try out for college track (right gide), The
curves are based on the data reported by Anderson and Butzin

(1974).

Figure 2. Mean judgmernt of performance 2s a fumction of intcrest in
studies (curve paremeter) and IQ (listed on the horizomtal axis).
Dota frem Singh, Gupta, & Dalal, 1979; Experiment 1, Figure 1.
(VH = very high, MM = more than most; S = slight, IM = less than
mogb; NS = imterest in studies information not specified),
Reprinted with permission from the American Psychological

Association, Imo,

Figure 3. DMean judgment of performance as a function of laboriousness
and IQ. (Levels of laboriousness are listed as curve parameters:
NAL = mot at all laborious; SL = slightly laborious; FL = fairly
laborious; VL = very laborious; NS = loboriousness not specified,
(lassification of subjects into adding, constant-weight avernging
(CWA), erd differentisl-weight everaging (DWA) subgroups was based
on results from single-subject amdlyses), Data from Singh,.
Qupta & Delal, 1979; Experimemt 2, Figure 2, Reprinted with

permission from the American Psychological Agsocistion, Inc,
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Hgure 4. Twomway factorial graphs for Past Performance x Laboriousness,
' Past Performance x 4bility, and Laboriousness x Ability effects
-on porfornance from the 3 x 3 x 3 (Past Performarice x Laboriousness x
dbility) design, (The dashed curve of each panel is based on just
the single factor listed on the hordzontel axis, Digits 5, 7, and 9
represent levels of past p erformance. NAL, FL, and VL represen’t

ot at_all laborious, fairly 1aborlous and vory ;abgmo i3

respectively. NS = row information rot specified). Data from Singh,

Gupta, & Dalal, 1979; Experiment 3, Figure 3, Reprinted with the

permssion from the Anerican Psychological 4Association, Ing,

Figure 5. Mean judgment of perfommance as a function of laboriousness

and IQ, (NAL = not at =11 laborious; FL = fairly lsborious; VL =

wry leborioug; NS = laboriousness information was not specifiod),

Deta from Singh, Gupts, & Dedal, 1979; Experiment 3, Two-cue design,
Figure 4, Reproduced with the permission from the American

. Psychological dssociation, Ine,

Figure 6. Moan prediction of i)erfomance as a function of past perfor-:

| mance and motivation (upper part) amd past performance and ability
(Lower part) for each of the five 28G groups, Da'bé. from Gupta &
Singh, Note 2; Threo-cue design, Figire 1, Copyright (&) 1980

Remadhar Singh,

Figure 7, Moan prediction of perfomeance as a function of motivation
and ability information for each of the five é,ge groups. The upper
and lower sets of curves are from the three-cue and two-cue designs,
respectively, Ieta from Qupta & Singh, Note 2; Figure 2.

Copyright @ 198C  Remadher Singh.
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Figure 8, Distinguishing tests between a.lf;lerna'bive rules of informa-
tion integration in prediction of performance at each of the five
age levals, The upper sebts of curves show how the subjects
inbograted information sbout ability (A), and Past Performance (P)

" with information about motivation (M), The lower sets of cﬁurvesI
show how gsubjects integreted information about motivation and
pE;Sfb performance with ability information. The curves comected
by circles, by triangles, and by squares are based on the main
offect of the factor listed on the hordzomtal, axis in single -,
two -, end three-cuc designs, respectively, Dato from Gupta &

Singh, Note 2; Figurc 3, Copyright €} 1980 Ramadhar Singh.

Figure 9, Mean judgments of gift sizo from information aboub
gonorosity and incone of the.donors, The diverging linear fon
gupports the mltiplying rule, Data from Singh, Note 3,

Copyright {C' 1980 Ramadhar Singh.

Figure 10, Mean judgments of influence as a function of salary and
competence information, The dividing rule predicts a fan of
lines converging to the right. Data from Singh, Note 4.

Copyright (C) 1980 Remedhar Singh.



NO!IVMHO NI

M IH O o

H i ¥ L
NOLLYWHOANI NOILYALLOW

- /
z\

HOVHL 393700 HO4
ANO ONIAML S3UTTHIY

ALIHEY

iH _IH _O7 o1

T H ¥ ¥

(H3134VHYd JAHND

: 01
01
AH

IH

e

\\“\\ .
\\\\

TO0HOS I1wvnavyo N

01 SINVINddY

Ty

3
FONVYAYOIHEd NVIN

H 3
L ol

0z




R

HO

21

4
O

g

3

AN3NOANT FONYWUOIHAd NVIN

130

120

G0

LLIGENCE QUOTIENT

INTE



All Subjects

' 8 Adding Subjects

 § o
- vt -
- S|
NS :
1 :
NALé
1 ?!
) :
= b
i
! R L L | I | b
W 90 108 120 138 90 10% 120 135 !
‘5" I. Q. 1. Q. ,
Y ¢
g 2 CWA Subjects 2 DWA Subjects
i A
B ¢
Y
Y
2 17
4
Y
1 X

9

Lo i Y

135 90 ~ 105 120 134
1. Q.




ANSILOND FONIDTIZLNI SNCIMO8Yd
SEL FAL 06 153 4 Zit 14153 AHIA Algivd IV LY LN
! I ] ¥ H T f T | S
| A%
ALIHGEY X ALNigyY Y SSINSNQIHOBYTY X
SEIANSTIOIYOEYT FONVNHOuEd LSVd ADVKNYREOANTE 1SYd -
~ 9
A
b X
7 o ie
£ &
¢ i -
;s . §
7 ~ - o
i3
F _‘.,%u -
/ \,\.ﬁ% iy
s L
;o
£ -
%b\ .\\\m
19N Q\ﬂw \n\\. -4 T
’ | \\\0 -~
SN ¢ |
Jua\\\\\n\\ e
1, - R

INFWOONT FONVYHUQAH3d NYIN



| || U N T T A

|
0 " = o ™

INIWOANI IONVYWHOSM3d NVan

)

nz2

INTELLIGENCE QUOTIENT



:

8 - 9-YEAR-OLDS 10 - 11-YEAR-OLDS 12 ~13-YEAR-OLD

6 -~ 7-YEAR-OLDS

Muﬂdﬂ!d iSvd H313M8Vd AABND

A\
\
\\

g 53

8 53

N\

T

%

W o

A
MOD

48

1
¢}

Se nd
VG NG

-
NG

INVNHOSYIS NVIN

ABILITY INFORMATION



MOLDPNHOAMT NOUVALLOW )

AL INYHYd 3AUND

SCC-v3AEL-U

SOI0-HW3A -0l

SMO-Yv3a-6— 8

NOUYPSOMI ALTTEY v
oA 131 N OA 0% ON DA a1 0A 323 oN
! ~ W T I S T T i
! “\\
&

¥ivg 33 -1
SON0-Y¥3A-L- 8

FDNVHEOS83d NYIN



. Srri‘a ALTURY

o5 9% ON oA os ON 9A oS
~— T Y Y T 7 ¥ > T
dn ;
d'w
L) w
r
HT CIN ) QONn o1 iH aon m H aom o 1Y Qo o1
~ T ~—T Y ™ 7 T ™ T T T Y T T
a'v d’v d'v
v v v
SONav STI0-HY3A-EI~2 SOI0- ¥VIA-1L -0t SAI0-UVIAE- §

SAI0-¥VvINL —9

JONYNEOIHId NVIN



19

17

15

VERY

MORE T}
MOST

LESS TH/
MosT -

—= NOT AT Af

CURVE PARAMETER: GENEROSITY
| !

RS. 5,000 Rs. 12,000  Rs. 18,000
ANNUAL INCOME

1
Rs. 26,000



IOVH3AV INCAY

NOLLYWHONT 3ONILIINOD

JOVHIAV MO138

FOVHIAV MO8
HOMNW AY3A

HONW AH3A IOVHSAV IN0BY JOVMEAV
Y _

' 008'SY -

000t 5y
00z'1 Sy -

!
NOLLVWHOSNI  ANVIVS THALANVEYE AU

: i i i 5 i
R = o o

| S
u
™~

l
4
™~

© 33N3NNENI O LNIWOONT NYAR



