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Abstract

Prediction of exam performance from information about motivation and
ability of students by Indian subjects always supported an adding-type rule.
As this rule impliss that motivation is equally effective with persons of low
through high ability, it may be regarded as reflective of an idealistic philo~
sophy. The prosent research tested the hypothesis that a multiplying-type
rule which implies that motivation is more effective with persons of high than
of low ability may be used by Indian subjects if ths situation demands realis-
tic estimates. Twenty-four couples expressed expectations from their only-son
in sasy through difficult exams to school principal confidentially. Prodic-
tions by mothers obeyed the multiplying-type rule; those by fathers obeyed ths
adding~type rule. Exam difficulty changed pattern in father's judgments but
not in mother's judgments. However, parents held a similar belief: Effective-
ness of motivation inereases with sons of high ability but decreases with sons
of low ability:as difficulty of exam increases. 0f the three possible explana-
tions for the effects of exam difficulty, changes in weight of information

seemed to be the most parsimonious.
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How do pecple integrate information about motivation and ability of a
student when they predict his or her performance in easy through difficult
exams? Research by Kun and Weiner (1973) shous that success at a difficult
task is beliesved to require both high motivation and high ability, whereas
syccaess at an easy task is believed to require eithser high motivation or high
ability. In other words, success at tha difficult and easy tasks invoke use
of the multiple necessary and multiple sufficient causal schemata, respsc-

tively.

Surber {1981a) proposed, therefore, that motivation and ability infor-
mation may be combined by a multiplying rule when the exam is extremaly dif-
ficult (Anderson, 1981; Anderson & Butzin, 1974) but by an adding=-type rule
whan the exam is easy aor OK (Gupta & Singh, 1981; Singh, Gupta, & Dalal, 1979).
The multiplying and adding rules require different patterns in the Motivation
x Ability effect. The former predicts a linear fan pattern, that is, a syste-
matic divergence toward right; the latter predicts a pattern of parallelism.
Consistent with her hypothesis, Surber (1981b) demonstrated that the very
easy, modarately difficult, and very difficult exams, in fact, produce conver-

gence, parallelism, and linear fan pattsrns in the Motivation x Ability effoct.

5imilar manipulations of exam difficulty with Indian sybjects by Singh
and Bhargava (1985), however, failed to produce differences in pattern in the
Motivation x Ability effect. The difficulty of exams played a subtracting
rola instead of a moderating role found by surber (1981b). Since the Motiva=-
tion x Ability sffect had the very pattern of parallelism across Very easy,

0K, and very difficult exams, Singh and Bhargava claimed support for the
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hypothesis of cultural difference betwean Indians and-Amaficans in their out-

look on how motivation and ability determine performance.

Subsequent work in India (Singh, 19863 Sincgh, Bhargava, & Norman, 19863
Srivastava & Singh, 1986a, 1986b) as well as in the United States {cf. Surber,
1984, 1985a, 1985b} shows that rules for intsgrating information pertaining to
motivation and ability depend upon nature and difficulty of task as well as
upon age and culture of subjects. Morsover, the adding=type rule which im=-
plies that each person, regardless of native ability, can gain equally by
virtue of trying or effort reflects on an idealistic, egalitarian philosophy.
But the multiplying rule which implies that motivation is more aeffective with
persons of high than of low ability may be closer to the actual behavior pro-
oessas, since just such a rule is found in most current theories of motiva-
tion, such as those of hull ana Tolman (see Anderson, 1974, p. 29). Thus, the
fan pattern in the Motivation x Abllity effect and changes in pattern as a
function of exam difficulty may also be cbtained with Indian subjects if they

are enabled to make realistic instead of idealistic predictions.

The main goal of the present study was to get realistic predictions of
performance on exams of varying difficulty. To this end, the relationship
between stimulus person and gubjects was manipulated: Parents predicted exam
performance of their only-son instead of hypothetical students studied previ-
ously (Gupta & Singh, 1981; Singh & Bhargava, 1585, 19863 Singh et al., 19793
Srivastava & Singh, 1986a). This manipulation was intended to make subjects
concerned with actual performanco, for Indian mothers wish to have at least

one son (Poffenberger & Poffenberger, 1973). In addition, the expectations
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of son's performance were supposedly being reported to the school principal
confidentially, a manipulation which allows at least women to express their

values frankly (Kidder, Bellsttirie, & Cohn, 1977).

In the literature on achievement motivation, roles of mothers and
fathers in the development of need for achisvement in their sons have been
described to be different., For example, the mothers of sons with high need
for achievement not only expect and demand indspendent behaviors at an early
age but also provide reinforcements in the form of affection when the achieve.
ment demands are met (Winterbottom, 1958). In contrast, the more the sons
feel loved and accepted by their fathers, the lower their need for achisve-
ment (McClelland, Atkinson, Clark, & Lowell, 1953). One speculation from
these parental differences in fostering achievement motives in sons could be
that mothers and fathers also differ in the degree of realistic expectations
from their own sons. Perhaps mothers develop realistic expectations of per-
formance based on capability of sons, whereas fathers continue to be guided
by the idealistic, egalitarian philosophy that motivation is equally effeo=

tive with persons of low and of high ability.

I1f the above speculation is correct, then predictions of son's exam
performance by mothers should be more realistic than those by father;. In
other words, mothers should follow a multiplying=type rule; fathers should
follow an adding-type rule. Besides, difficulty of exams should engender
different patterns in the Motivation x Ability effect just as Surber (1981b)

found, The purpose of the present exporiment was to test this hypothesis

within the information integration paradigm (Anderson, 1981, 1982).
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Method

Stimuli and Desigp

Descriptions of middle school (i.e., Standard VII) boys who were to
take annual sxam after six months wers typed on separate index cards. E&ach
card contained information about difficulty of exam as well as motivation and
ability (i.e., IQ) of the stimulus student. Exam was described as extremoly

8gsy, very easy, easy, 0K, difficult, very difficult, or extremely difficylt.

Motivation was defined by student's willingness and seriousness to do well in

the exam, and was described as not at all motivated, low in motivation, below

average, average, above average, high in motivation, or very much motivated.

Ability was indiecated by IQ which ranged from 85 tao 140,

Stimulus descriptions were prepared according to a 3 x 3 x 3 (Exam Dif-
ficulty x Motivation x Ability) factorial design. The three levels of exam
difficulty were wvery sasy (VE)}, OK, and very difficult (VD); the three lovels

of
/motivation were low in motivation (L0), average (RV), and high in motivation

(HI); and the three levels of IQ were 90, 112, and 135, Orthogonal combina-
tions of the levels of the three factors gencrated descriptions of 27 test
persons. Ffour descriptions based on extrsme levels of the three factors were

also constructed to serve as end anchors (Anderson, 1981, 1982).

Thero were 10 practice descriptions. They included the four end anchors
mentioned above and six now descriptions based on levels other than those used
in the preparation of test persons. These practice examples were intended to
orient the subjects to use the responsc scals in a uniform manner and to makae

the subjects familiar with the judgmental task.
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There were two versions of the same set of cards. The first version
had information about exanm difficulty, motivation, and 1@ listed in vertical
order; the second version had the same information in just the reversed order.
This menipulation of order of presentation of information was intended to
balance order effects, if any, in prediction of exam performance.
Sggiagts

Twenty=-four couples, who were residing in the western part of the city
of Ahmedabad, India, served as subjects. They were married for 8 to 25 years,
and had one to three children. In general, the parents were highly cdueated.
Fathers were professors, teachers, advocates, engineers, social workers, or
bank officers; mothers wers tcachers, social workers, bank officers, or house-

wives, They belonged to middle class or upper middie plass,

Of the 24 couples, 12 vere in tho age range of 30 to 40 years and 12
were in the 170 ronne of 41 to =0 ycars. The younger group of parents werse

married for 8 to 1% yoars and the slder aroup for 16 to 25 years.

Progedure

Parents who had agrecd ta carticipate in the study on the first contact
were later approached.in thcir hame. Data from both parents ware collected
simultaneously in their living room. Mo external interfarence was allowed

during the experiment.

Each subject received a written sheet of ipstructions that deseribed
the nature of the task and the subject's rols in it. The task was described
as dealing with prediction of performance of students studying currently in

Standard VII. It was emphamized that prediction of exam performarce wquld be
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based on difficulty of test paper as well as motivation and ability of the
students. The judoment of difficulty of test paper was supposedly made by a
subject teacher who had looked at distributions of scores obtained by a ran-
dom sample of 10,000 studants of the State of Gujarat in a previous exam.
Information pertaining to motivation and 1Q came from the class teacher who
had known the student from Quite some time and from an intelligence test,

respectivaly,

Parents were requested to imagine that each stimulus student were their
on only-son, and that they wers reporting their personal expectation from
him in the forthcoming annual exam to the school principal, Parents were
also urged to make realistic expectations before the school primcipal, for

their estimates of performance would be kept strictly confidential,

After reading the instruction shoet tugce, each subject worked with the
practice examples. He (she) read the information about the student and thon
indicated how that student would perfarm at the annual exam. Prediction of
exam performance was made alony o 21-step ladder which had digits 1-21 writtern

on the corresponding stop:,

After the practice ccs:i-n, the principal points of the instructions
were summarized to the subjects by the oxperimenter. All queries about the
task were answered. To familiarize themselves with the nature and distribu-
tion of the descriptions, the subjects read description of six stimulus stu-
dents randomly drawn from the set of test persons. Finally, each sub ject
shuffled the main sst of 31 cards thoroughly and rated them threc times in

different shuffled orders. In each case, the subjoct wrote the code number
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and his (her) judgment of student's performance on the rdsponse sheet supplied
for this purpose. Data from all the three trials of Judgments were coded and

analyzed,

Immediately after the completion of the third trial of judaments, the
general purpose of the research was described by the experimenter, She also

thanked the parents for their cooperation in the research.

Results

Motivation x Ability Effect

Results indicated that the patterns in the Motivation X Ability effectas
on predictions by mothers and fathers were different. UWhereas predictions by
mothers conformed to the linsar fan pattern, those by fathers conformed to the
parallelism pattern. This can be ssen in Figure 1 which plots mean oxam per~
formance as & function of motivation (curve parmeter) and ability of sons.

The three IQ levels are uspaced on the horizontal axis according to the marginal
means in the factorial docinn ac prescribed in functional measurement (Anderson,

1581, 1982).

i VIRERAM SATNAYHAL LINRALYW
Flgurc T about hemdlﬂn INSTITL:: 0 MANAGEMBWY

vARTRAPUR. AUMLDABAD-3 )

The left graph for mothers shows a systematic increase in the spread bet-
ween the top and bottom curves across the three lavels of IQ. Although the
magnitude of fanning may appear small, it is actually substantial. The verti-
cal spread between top and bottom curves increase about 19% and 47% across the
second and third levels of IQ. The left- and right-side equal-Yength vertical

bars indicate such a divergence clearly.
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On the contrary, the right graph for fathers exhibits‘a pattermn of npear-
parallalism. The vertical spread between top and bottom curves decreass about
13% and 6% across the second and third levels of IQ. These differences are so
small that the right graph could very well be desoribed as having a parallelism

pa‘l‘.tB In.

The foregoing interpretations wers also supported by statistical ana-
lyses. The Parent x Motivition x Ability effect was highly significant, F (4,
176) = 6499, p < .01, which establishes that patterns displayed by the left
and right graphs of Figure 1 are differsnt. Trend analyses further disclosed
that predictions by mothers had a statistically significant Linear x Linear
trend, F (1, 23) = 6.23, p < 01, but those by fathers did not have such a
trend at all, F (1, 23) = 0.08. 1t may be said, therefore, that the Motivation
X Ability effect on predictions by mothers and by fathers could be described as

having the linmear fan and parallelism pattern, respectively,

Effects of Exgm Difficultx

Exam difficulty x Motivation x Ability effect. The pattern in the Motiva-

tion x Ability effect across the three lavels of axam difficulty were different
in predictions by mothers and by fathers. The former had the very linear fan
pattern across each level of exam difficulty; the latter had three different
patterns across the thres levels of exam difficulty. This is visible in Figure
2 which plots profiles of the Motivation x Ability effect under the condition of

very difficult, 0K, and very oasy exam from left o right,

Figure 2 about here
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An examination of the three left-side graphs for mothers discloses that
the effectiveness of motivation information decreased with sons of low ability
but increased with sons of high ability as the difficulty of exam increased.
Thus, the fan pattern in the predictions by mothers appears sharper as the
difficulty of exam increases. Look at the length of three left—side and three
right-side vertical bars of the first through the third graph to see this
trend. The length of the left-side vertical bars systematically increase but
that of the right-side vertical bars systematically dscreass from the first to
the third graph. In fact, the vertical spread between top and bottom curves
from the first to the third level of 1Q increase about 63%, 57%, and 27% in

the condition of very difficult, OK, and very easy examination, respectively,

An inspection of tha three right-side graphs for fathers indicates that
the effectiveness of motivation was greatest with sons of low and of high abi-
lity when ex:as were very casy and very difficult, respectively, but was equal
with sons of low through hish IQ when ¢xam Was OK in difficulty. In the condi-
tion of very difficult nx~-, tho effrctivenoss of motivation is greatest with
sons of high ability anc least -ith sons of medium ability. So the vertical
spread between top and bottom curves incrcass about 85% from the second to the
third level of IQ and about 31% 'from thc first to the third level. The three
curves in the condition of oxam of moderate (OK) difficulty are essentially
parallel which indicates thcot motivation is believed to be equally effective
with sons of low through high ability, With an easy exam, however, the affeo-
tiveness of motivation stoadily decrsases as ability increases. Thus, the
vertical spread between top and bottom curves decrease about 69% from the
first to the second level of IQ and about 58% from tho first to the third

level,
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In statistical analyses, Exan difficulty x Motivation x Ability effect
was statistically =ignific:it wifs fotht iokhers -nd fathers, F (8, 176) = 3,34
and 6,05, and each inter.c*lon 2ffect had significant‘Linear X Lipear x Linear
trend, F (1, 23) = 4,48 4nc 18,39, fMoreover, Parent x Exam difficulty x Moti-
vation x Ability effect was also highly significant, F (8, 352} = 4.48, p«<,.01.
These tests indicate that the pattern in the Motivation x Ability affect reli-
ably varied not only across the three levels of exam difficulty but alsc over

predictions by mothers and by fathers.

Table 1 presents F ratios for the four trend companents in the Motiva-
tion x Ability effect at each lsvel of exam difficulty., According to the mul-
tiplying rule, only the Linear x Linear trend should be present in the inter-
action (Anderson, 1982, pp. 72-74). Ffor pradictions by mothers, this require-
ment is clearly satisfied in the conditions of very difficulty and 0K exams.
Howevar, the !inear x Linear trend is not significant in the condition of very
8asy exam. Since the magnitude of fan shape is expected to be low in this
case and the Linear x Linear trend accaunted for 32% of variance in the Motiva-
tion x Ability offect, nonsignificant E'ratio for Linear x Linear componant
doss not seem to require any serious qualificatizn on the interpretation made

sarlier,

Table 1 about here

Trends present in predictions by fathers are also consistent uwith the
interpretations made from graphs. In ths condition of very 8asy @Xam, the
entire Motivation x Ability effect resides in Just the Linear x Linear trend

vhich confirms the convergence pattarn in the sixth graph. As none of the
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four trend components is statistically sigEIFIE;;i at the level of bK axam, the
fifth graph could bs regarded as showing parallelism pattern, Presence of both
Linear x Linear and Linsar x Quadratic trends at the level of very difficult
exam further suppart the interpretation that fatheps regarded motivation to be
most affective with sons of high ability but least effoctive with sons of mode-

rate ability,

The foregeing results are highly incomsistent with the effects of axam
difficulty demonstrated by Surber (1981b). Predictions by mothers showed a
consistent fan pattern; those by fathers did not exhibit a fan pattern at the
level of very difficult exam. Although the convergence and parallelism pat-
tern at very easy and 0K exams with fathers agree with Surber's results, the
overall picture that emerges from the results of the present experiment and
those of Singh and Bhargava (1985) is not very encouraging for linking integra-

tion rule with difficulty of cxam.

It should also be mentioned that Surber (1981b) and Mellers and Birnbaum
(1983) suggest that the eonvergence, parallelism, and fan patterns at the level
of very easy, OK, and very difficult cxams may be attributed to the use of
logarithmic, interval, and exponuential transformation of the subjective 88 pon-
ses along the given judgmental scale. Prosent results indicate that the
effects of exam difficulty on prediction of performance by Indian subjects can
not be accounted for by this hypothesis of changes in response reproduction

processes either,

It deserves mention that the exam difficulty information did not act as

a third multiplier in predictions by mothers. A three-factor multiplying rule
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would require a general amplification in the linear fan pattern as difficulty

of exam increases (Singh, 1986). But this did not happen as already noted.

Motivation x Exam difficulty effect. Fiqure 3 displays mean e Xam pér-

formance as a function of motivation of son (curve parameter) and difficulty
of éxam (listed on harizontal axis) from predictions by young mothers, young
fathers, old mothers, and old fathers. Motivation has been perceived to be
more effective with an eacy exam than with a difficult exam by young fathers,
This is evident from the increasing spread between curves from left to right
in the second grapgh from left. The vertical spread betwesen top and bottom
curves increase about 45% and 108% with OK and easy exams, respactively. The
other three groups of parents considered motivation to be equally effective
uith easy through difficult exam, for the first, third, and fourth graphs of

Figure 3 are essentially parallel.

figure 3 about hare

In analysi- of variance, Age x Parent x Motivation x Exam difficulty
effect was statistically sinnificant, F (4, 176) = 5,12, p < +01, whieh sup-
ports the above intorpretatisn., In sgparate analyses for each of tha four
groups of parents, yaung futhors had highly significant Motivation x Exam
difficulty offect, F (4, 44) = 11,56, p < .01, with a complete concentration
in the Linear x Linear trend, F (1, 11) = 15,15, p < .01. This establishes
the linear fan pattern at quantitative level. However, predictions by young
mothers, old mothers, and old fathers had statistically nonsignificant Moti-
vation x Exam difficulty effect, F (4, 44) = 0,99, 1.16, and 1.85, which sup-

ports the interpretation just made that their three graphs are indeod parallal
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The finding that older parents integrate information about motivation
of son and difficulty of exar in a similar manner but younger mothers and
.féﬂwers differ reflects effect of length of marriage on information process-
ings It seems that moare than 15 years of marriage sre required to bring out
similarity in ways of procecszsing information about exam difficulty and motiva-
tion. Thus, similarity of attitudes and Judgments is both the cause and

effect of marriane (Byrne, 1971).

Ability x Exan difficulty effect, The overall Ability x Exam di PPiculty

effsct, F (4, 176) = 645Uy p < .01, disclosed that the effectiveness of abi-

lity factor increased as difficulty of exam decreased. But separate analyses
for the data of mothers and fathers revealed that this overall trend was con-
fined to judgments by fathers only. Mothers had paid equal attention to abi-

lity information across all the three lsvels of exam difficulty,

These trends are obvious in Figure 4 which plots mean-exam performance
as a function of ability of sons {curva parameter) and exam difficulty (listed
on the horizontal axis). The vertical spread betwsen top and bottom curves of
the left graph for mothers increases only nominally (8%) from the first to the
third level of exam difficulty. In fact, the throe curves are parallel, F (4,
88) = 1,73, However, the right graph for fathers has an increasa of 26% ver-
tical spread, as indicated by the left- and right-side equal-length vertical
bars, and the Momparallelism is reliable, F (4, 88) = 3.29, p < +05. More-
over, the Linear x Linear trend was present in the second graph, F (1, 23) =

2177y p <407, but not in the first graph, F (1, 23) = 0,54,

Figure 4 about here
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The evidence for the paralielism pattern in at least one of the thres

two~way interactions h-s one important methodological implication. Presence
of both the fan and parsllelism patterns in the same experiment ensures that
the parents used the ladder scale as an ©qual-interval measure (Andsrson, 1981,
1982). This find;ng also questions the applicability of changing response re-

production processes as mechanism behind effects of exam difficulty.

1t should be noted that mothers had parallelism pattern in Motivation x
Exam difficulty and Ability x Exam difficulty effects but fathers in Motivation
x Ability effact. These parallelism patterns also argue against the thres-
factor multiplying model as already noted. Besides, differences in pattern in
the two-way interaction effects indicste that even 25 years of marrigage does
not necessarily result in similarity of judgment processes by husbands and

wives,

Vaiuvation of Ability

I we look at the spacing of the lsvels of IQ on tha horizontal axis of
Figures 1 and 2, we find that mothers gave greater importance to ability of
their son than did fathers. This difference was statistically significant, for
Parents x Ability effact was highly significant, F (2, 88) = 11,42, p £ .01, in
the overall analysis of variance as well as in 20 of the 24 mother-father com-
papisons, 5?(1) = 10,664 p < +01. It may be stated, tharefore, that Indian

mothers value ability of their sons much more than do Indian fathers.

Discussion

There are two chief findings of the present study. First, it is possibls
to obtain svidence for a multiplying-type rule in prediction of sxam perfor-

mance by Indian subjects if the situations require them to maka realistic eati-
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mates. One such situation seems to be the prediction of son's performance

’
confidentially by mothers. This finding of a multiplying=type rule with
"mothers is a new addition to the literature, since all previous studies of
exam performence uniformly obtained evidence for an adding-type rule (Gupta &
Singh; Singh & Bhargava, 1985, 1586; Singh et al,, 1979; Srivastava & Singh,

1966a).

second, exam difficulty moderates the Motivatien x Ability effect on pre-
digtion of son's exam performance. In case of mothers, difficulty of exam en—
hanced the sffectiveness of motivation with sons of high ability but redused
its effectiveness with sons of low ability even if the pattern was one of
linear fan. Fathaers had convergence, parallel, and unexpected patterns at the
level of very easy, 0K, and very difficult exam, respectively. Although exam
difficulty produced moderating effects, the effects were not the same as those
found with A-arican subjects (Surber, 1981b). This emphasizes the importance

of cultural variables in social cognition.

Parental Diffsrences

Why did mothers and fathers differ in their predictions based on motiva-
tion and ability of their only-eon. One explanation may be in terms of a
genuine difference in thei: causal schema of how motivation and ability deter-
mine exam performance. Perhaps fathers share the caollectivistic orientation
(Hofstede, 1980) and wynlitarian belief (Singh, 1981) of Indians in general
that motivation, an internal factor directly under the control of the indivi-
dual, is equally effective with persons of low and of high ability. On the

contrary, mothers have come to a realization that motivation is more benefi-
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cial to a child of high than of low ability because of their day-to-day expe-

riences with the actual performancs of their children in school,

The above explanation rests on an ascumption that mothers deal with
school performance of their children more often than do fathers. Although

there is no empirical svidence for such a difference, thae assumption appears

to be reasonable. Adnigsion to good public and missionary schools in India
nowadays considers mothar's education as an important factor, for she is ex-

pected to supervise homework of children.

A second explanztion may be with respect to the differences between
fathers and mothers in their initial opinion of motivation, ability, and exam
difficulty. Recent work (Singh, & Bhargava, 19863 Singh et al., 1986) shows
that Indian subjects have separate initial opinion of qualitatively different
types of information which they average with the corresponding extsrnal infor-
mation befor. integrating them togother. UWhen initial opinion of a particula:l
kind of information would assume a very high weight or importance, it would
reduce the effective range of the given information (Singh, 1986). Consequent
ly, the possibility for tho emergence of the fan pattern is comsiderably

lowered.

There arc two rosults of this oxperiment that suggest the plausibility
of the above explanatiasn. First, mothers, who assigned greater importance to
ability than did fathcrs, had the linear fan pattern in the Motivation x Abi-
lity effcct. Socond, younger fathors, who had a linoar fan pattern in the
Motivation x Exam difficulty offect (see sccond craph from left in Figure 3),
had indesd given greator importance to oxam difficulty information than had

other thres groups of subjocts.
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The available data do not allow a clear discrimination between adeguaey
of the twa explanations offered for the differances between mothers and

fathers. Accordingly, future work should take up this issue.

Effects of Exam Difficulty

Surber (1981b) considered two explanations for the effects of exam dif-
fioulty on the pattern in the Motivation x Ability effect. One was a changse
in response reproduction processes. The convercence, parallelism, and fan
patterns arise in a two-way factorial plot if subjects render their judgments
along the given scale by logarithmic, interval, and expaonential transformations,
respectively (Mellers & Birnbaum, 1983, see also Surber, 1984, pp. 138-141),
She speculated, therefore, that manipulations of very easy, moderately diffi-
cult, and very difficult exams encendered use of logaritbmic, interval, and

exponential judgment functions, respectively.

But the reported assumptions of Surber's (19381b) oun subjects about how
motivation and ability detornine performance were highly inconsistent with
this explanation. Tha verv parallelism pattern across each level of exam dif-
ficulty found by 5ingh and Chargava (1985) also questioned the plausibility of

the changes in respoanst reproduction processes.

Results of the presont expariment further show the inadequacy of this
explanation. The pattern in predictions by mothers and in those by fathers in
the condition of very difficult exam do not match with the prescriptions of the
hypothesis of changes in response reproduction processes. Besides, at least
one of the three tuo-way factorial plots had evidence for parallelism pattsrn
which indicates that subjocts indeed used the response measurs as an ogqual=-

interval scale {(Anderson, 1981, 19823 Singh, in press).
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Another explanation for the variations in rattern in the Motivation X
’
Ability sffect considered by Surber (1981b) is changs in integration rule. As
already mentioned, difficult and easy exams are expected to invoke use of mul-
tiplying and adding rules, respectively. Since the reported assumptions of
the subjects about the way motivation and ability should influence prediction
were congruent with the patterns in the Motivation x Ability effect, Surber

raisad the possibility that exam difficulty affects rule for integrating infor-

sation about motivation and ability.

This explanation also seems to be at odds with data. Singh and Bhargava
(1985) found no change in pattern inm the Motivation x Ability effect across
levels of exam difficulty. Predictions by mothers show a uniform pattern of
linear fan, and predictions by fathers do not exhibit a parfect fan shape.
Linking integration rule @ ith *he difficulty of exam, thus, does not appear to

be a parsimonious explanztian.

It should be addad that Surber (19:1b) had obtained predictions from
subjects on the basis of information about motivation alone or ability alone.
She found that the offect of motivation or ability information presented alone
was greater than that of hoth motivation and ability information presented to-
gether, Since this result agrees with an averaging rule {Gupta & Singh; Singh
& Bhargaya, 19863 Singh et al., 1979; Srivastava & Singh, 4986a; Surber, 1981a,
1985b0), Surber (1981b, p. 576) herself claimed support for an averaging rule

for judgments of performance for the exam described as highly difficult.

1f it is accepted that information pertaining to motivation and ability

are avaraged, as the results of a good number of previous studies in fact show
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(Gupta & Singh, 1981; Singh & Bhargava, 1986; Singh ot al., 1979; Srivastava
& Singh, 1986a; Surber, 1980, 1981a, 1981b, 1985b), then it is easier to
account for the effects of exam difficulty by changes in the pattern of weights
for the motivation and ability information, As it is well known, the linear
fan pattern is not unigue to the multiplying ruls. If lower values of motiva-
tion and/or ability take greater weight, then the averaging model with differen—
tial weighting also produces an approximate fan pattern (Anderson, 1981, pp.
118-119). 1t is also well-known that both the averaging rules with constant
weighting and the adding rule engender a pattern of parallelism (Anderson,
1981, pp. 12-16, pp. 58-62). Thus, the averaging model could account for the
different patterns in the Motivation x Ability effect across diffesrent levels
of task difficulty by the changes in the pattern of weights for the given in-

formation,

From this angle, tha results af the praesent experiment are also consis-
tent with the averaging modal ~hich received a goad support in several studies
cited above. Mare importantly, the averaging model would provide a unified
interpretation for the s.z2ringly ciffuercnt effocts of oxam difficulty on pre-
dictions by mothers und by fathors., Even if thegp predictions display disere-
pant patterns, they allaw just oano cualitative interpretationy Effectiveness
of motivation informaticn increasas uifh sons of high IQ but decreases with
sons of low IQ as difficulty of exam increases. Such changes in effectiveness
of motivation and ability information as a function of exam difficulty fit

nicely within the averaging model.
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’

It may be added that Srivastava and Singh (1986b) obtained evidence for
development of the parallelism pattern from the linear fan pattern in predie-
tion of performance in a singing contest with Indian children. Individual
child analyses also disclosed some cases of patterns other than ths paralle-
lism and fan patterns. Those discrepant cases were interpretable within the
averaging model with differential weighting. The authors argued, tharefore,
that the developmental changes in pattern reflected changes in weight of in-
formation and not in the integration rule. By accepting the same interpreta-
tion for the effects of exam difficulty on predictions by mothers and by
fathers, it is possible to nrganize a seemingly diverss kinds of results in a
rather simple way. Future research should profitably examine the plausibility
of this interpretation by using unambiguocus distinguishing tests between rules

(Singh, in press; Singh 4 Bihargava, 1986).
g
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Table 1
F Ratios for Four Trend Components inp Motivation x Ability
Effect at Each Level of Exam Difficulty

Trend Components

Predictions by Mothers Predictions by fathers

Exam LxtL LxQ @xL QxQ LxtL LxQ Q@xL @xQ
Vary Difficult 6.42% 0,19 1.89 1.41 9,50% 10,69 3,37 0,56
0K 10.25*% 3.89 2.19 0,34 2.14 1.06 1,34 2.87
Very Eaay 0.43 J.01 0.51  1.72 14, 21% 0.55 4.18 0.61

tiote. Each f ratio had dfs of 1 =nd 23. The L ant Q refer to linear and quadratic

trends, respsctively.

*p < .01
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Figure Captions

Figure 1. Mean sxam performunce as a function of motivation and IQ of sons.,
Predictions by mothcrs and by fathers are shovn on the laft and right sides,
respectively. The abbreviations L0, AV, and HI refer to low, average, and

high motivation, respectively,

Figure 2. Factorial plots of the Motivation x Ability effect across three
levels af exam difficulty. Predictions by mothers and by fathers are dis-

played on the left and right sides, respectively,

Figure 3. Moean exam performance as a function of motivation of sons and dif-
ficulty of exam. Predictions by young mothers, young fathers, old mothers, and
old fathers are shown from left tg right in order. The abbreviations D, 0K,

and VE refer to very difficult, 0K, and very easy exam, respectively,

Figure 4. Mean exam performance as a function of IQ of sons and difficulty of
exam. Predictions by mothers and by fathers are displayed om the left and

right sides, respectively,
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