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Abstract

previous research showed that prediction of life performance from infor-
mntion.ebout motivation and ability follows the multiplying rule. The precent
experiment added a third supposedly'multiplying factor, external opportunity,
and tested the plausibility of the three-facter multiplying model. Thore was
no evidence for the hypothesized model in gither group or individual subject
level analysis. Subjects (n = 72) employed as many as 11 different models.
these models indicated that the opportunity information multiplisd one of the
two internal factors, either motivation or ability. Moreover, when it played
an additive role, the relationship betwaen motivation and ability was generally
additive. Two rival hypotheses, difforences in soecial theoriss about how tho
three factors dotormine lifo performance and difforences in information valua-
tion due to presancd of separate initial opinions of motivation, ability, and
opportunity in the subjects, wero suggested t o account for the individual dif-

ferences in predictive models.
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Recent research has shoun that peopls multiply information about motivation
and-ahility of a person when they predict his or her life performance (Singh,
Bhargava, & Norman, 9966). The multiplying rule is supported by the result that
ths -factoria) plot-of the Motivation x Auility offect exhibits a linear fan pattera
and the sntirs interastion effect resides 1n . just the bilinear trend (Anderson,
1882, ppe. T2=79). The present experiment examined the effects of a third multiply-
dng fastor, namely,. external oppo‘r;l:urﬁ.ty'availablo -for -growth (Anderson, 1976), aon

‘the - malationstip betwsen motivation and ability infdrmation.. .

Mrperely- Pwbional ground, opportunity Informatiom may bo. expegted to act as
-+ third mol¥ipliar, 2s Anderson (1976} also suggested.. .If this proposition is cor-
‘e, then o
LIPS Potformanes & Motivation x Ability x Opportunity. (1)
Irrthis:gase, the fan pattern in thd Motivation x Ability effect should get ampli-~
fisd-as opporturity-for growth iseTsases. Thus, sawtr ol the throe two-factor inter-
astione shauld "be soneentratod in -the -bilimwar trend, and the three~fastor intsrac-

ton-should be gonsentrated in-the- trilinear trend.

‘Previous-studios of tha three~factor multiplying mnﬂal in-other judgmeontel
domatnsy Nowaver, ‘shou that some of ‘the tuo-fastor irteractions did not reside in
the tdlinear ‘trend alone, nor dit tho three-faetor interaction resids in the tri-
Inear-trend-zlone in group.ievel apalysia (Klitzner & Andarson, 4977; Normans
1928 EWen-individual subjeet ‘analysss ‘did not yield overvhalming support for’
Bfn-"&ttea-fa'ttor‘ multiplying model, - £or example, in judging the war th ef adding a
piene-af Information §o-a simple desision task -on the basis of amount of prial im-
formatton, diagnosticity of the sdded informatlon, and payoff for = corpect deci~
afon (Shantoaw & Andersony. 1972), oaly 97 of tho 32 subjects followad the complete
thies-fastor multiplying meodel. "The remaining 45 cubjoets -employed eompound
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adding=multiplying model of various forms. Therefore, Shanteau and Anderson
agreed with the conclusion of Slovic and Lichtenstein (1968) that subjects may
simplify complex tasks by using an adding rule in combining stimuli which

should, on objective grounds, be multiplied.

The central idea behind the tosk-simplification explanation of the dis-
opspancy from the hypothosized model is that human judgment should acbey the
prescriptions of rationality and optimality. Consequently, doviations from
the model aﬁe errors and inaccuracies in human judgment. Such a position of
rationalistic, normative theory may not be vory useful if the purpose is to
describe and understand cognitive processes. As Anderson (1985) rightly

obsarves,

-

Cognitive and normative approaches differ in their basic focus,
one on process, the other on accuracy. Integratiqn theory it-
gelf is primarily concerned with processes of valuation and
integration. From this standpoint, tho question of accuracy
can be theoretically misloadinge.. In place of acqurqcyi'fﬁéﬁ

BL

study of response patterns can provide a base for cognitive .

analysise.. This method, moreover, can also bo used in the many

situations in which no normative standard oxists {pp. 17-18},

This cognitive approach of analyzing response patierns in judgment and
deaisdon (Anderson, 1981, 1982) has proven to be extremely useful iﬁ author's
laboratory in studying imputations about missing information (Sinch, in press),
in establishing presence of separate initial opinions for qualitatively diffe-
rent types of information in judges (singh & Bhargava, 1986; Singh ot alay |

1986), and in demonstrating cultural difference in cognitive algsbra of exam
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lperfarmanca {Gupta & Sinéh, 1981 Singh & Bhargava, 1985, 15863 Singh, -Gupta,
'& Dalal, 1979). The last set of studios are of espocial significance, for thay
showed that Indian subjects follouwcd tho comstant=-woight averzging rule lnstwad
of the norﬁativa-multiplying rule (Andorson, 19833 Andorsan & Butzin, 19743
Heider,'1953),‘and that the constant-weight avoraging rule was attributablc to
a ganuine culiural difference betwcen Indians and Amcricans in their Dﬁtloak on
how motivation and ability determine oxam performance and not to simplification

of & maltiplying task to an adding one (Singh, 1981).

Also of immediate relevance are Tindings from a study of the effects of
roliability of motivation and abiiity information on prodiction of life perfor-
mance {Singh ot al., 1986). The normativo multiylying model predicts that the
groator the reliability of one kind of information, the greater the offoctivo-
ness of other kind‘of information. ContTary to this, thore Was a complets in~
dependence between reliability of ane kind of informaticn and effectivencss of
othor kind of information. This happoned becauée reliabilityqu information
caused aveTracing of external information with tho cdhgééﬁongiﬁg initial opinion
of the subjects at the first stage of integration and the cstimated values of
motivation and ability wers multipliod at thu soseond stage of intogration.
Intorestingly, inclusion of twc multiplying factors, namely, reliability of
motivation cue and reliability of ability cue, both of which aro suppcsed to

affect weight p rameters (Anderson, 1981), did not alter tho fan pattern in the

motivation x Ability effect.

Results of thess studius question the adequacy of the task-simplification
axplanagion and its amphasis on accurécy in judgment. In addition, thoy indi-

cate that a better approach ts human judgmont is to focus on the ways in which
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people deal with information rather than the ways in which th2y ought &9 be

dealing with information (Anderson, 1985).

Other than the multiplicative role »f opportunity information, thors
exist two more possibilitics. Thoe first is an additive zcle. If gppootunity
information is intorproted as task difficulty in a manner identical €9 that inm
‘prediction of oxam performance (Singh & Bhargava, 1985), then tho pattern in
tho Motivation x Ability effoct would remain tho same across tho different
levels of opportunity but differ in only the origin. Thus, the two twa~-factor
interactions of Motivation x Opportunity and Ability x Opportunity would show
'parallalism. Tho second is a moderating role in which fan, parallelism, anc
convergence patterns in tho Motvivation x Rbility affect would cmerge whon
opportunity for qrowth would be little, moderats, and great, rospectively. Such
a shift in pattern would take placo only if opportunity is interpreted as task
di fficulty in a manner similar to that by Amcrican-college students {Surber,

1981).

Tho main purpose of the present oxperiment wvas &0 assoss tho plausibility
of the multiplicative, additive, and moderating roiﬁ'ﬁﬁéf?opportunity infoma-
tion may play in prodiction of lifo parformanca. Sinco prauiuﬁs tests of tho
throo-factor multiplying modol obtained ambiguous results in group level analy-
sis dug to elthor = small number of 15 {Klitznor & Anderson, 1977} and 24
(Norman, 1977) subjects ar =z wide variety of individual differences in intogra-
tion models {Klitzner & RAndorsan, 19773 Shantoau & Anderson, 1972), thc pre-
sont exporiment testod modcl at both the group and individual subjoct levols.

Thore were a relatively greator number of subjocts {p = 72) and more repaatod
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judgments (n = 4) of the same stimuli thay in the tests just mentionod,  Tile
provided a more thorough owamination of the effects that the addition of -
third multiplying factor produces in a social judgment task of prediching
perfofmanca of others.

Method

S;imuli and Design

Descriptions of high school students were typcd on separéte index cards.
. €ach card listod information about motivation and ability of the stimulus

person as well as external opportunity available for his or her growth.

Motivation was defined by the freguency of serious effort the stimulus

perscn puts in on any assigned task, and it Was doscribed as never, VeTry rarcly,

once in a while, somotimos, gquite ofton, very oftcn, and alwaysl Ability was

defined as student's intelligence, and was doscribed as oxtremsly lou, very

much below average, below average, averacs, above average, very much above avoc-

rage, and extremely high. Cpportunity availabls for growth was estimatod from
the stimulus person's family and other conditions (0e0as socio-sconomic status;
physical, social, and oducational facilitles; and scépﬁifo; doing Whatover onec

wishes), It was doscribed along a 7-point scalos Nob all, a little bit of,

some, a modorate amount of, Fairly much, 2 qood doal of, a qroat deal of, and

all,
Stimulus descriptions were genmerated from a 3 x 3 x 3 (Opportunity X
flotivation X Ability) factorial dosign. The threo isvols of opportunity were

a little bit of (LITL); a_modorate amount of (m0D), and a_grcoat deal of (GRT) s

tho three lovels of serious effort on the task worc yary rarely (LO), sometimos
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(M0D), and very often (HI}; and the throe lovels of ability werc very much

below averaga (VBA), average (AV), and yery much above average (VARY.

In addition to the main sct of 27 doscriptions, nin3 filler descriptions
were constructed. They wore composcd of lcvels more extreme than thosc uscd
in the factorial design previously mentionad. Descriptions with extremc levels
were intended to serve as ond anchors and to omsure that subjects would uso
the resﬁonse scale in a uniform mannor (Anderson, 1981, 1982}, There wero also
10 practice examples which included four extrome descriptions from the fillers
| and six descriptions from tho main sct. A toktal of 46 (27 main, 9 filler, and

10 practice) descriptiocns werc thus mado.

Procedure

Subjects participated in the study over two successive ovenings, and pro-
dicted 1life performance of male stimulus persons on onc day and of fomale sti-
mulus persons on the other day. The order of presontation of the male and
fomale stimulus persons over the two suossions Was palancnd ovar half of tho

subjacts of both saxos.

Subjocts, gathered in groups of six, roceived a typod shect cf instruc-—
tions hat described the naturs of judgnent and their role as judgés, The
task was introduced as dealing with prediction of life performance of some
Standard X students. Subjects were urged to assume that cach student would
enter to a profession, and that life performanco would mean how high the stu-

dent would go in that profession during h%; or hor life timo.

It was emphasized that predictian'cf 1ifc porformance would be made on

the basis of whatevor was currently known about the motivatinn and ability of
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the stimulus student and external opportunity for growth available to him or
her. The sources of information about opportunity, motivation, and abiliny
wers supposedly a teacher, a fast friend, and an another teacher of the stiru-
lus person in order, They were in contact with the stimulus student sinct e
lést five yepars. Accordingly, subjocts were asked to regard the opinions of

the three sources as highly reliable and credibla.

After reading the instruction shest twics, sach subject worked with the
practice sxamples. He (she) read the information typed an card, and pradicted
how high the stimulus student.uould ga in his or her profession dufing life
time. This pradiction was made along a Zi-step laddér which had digits 1-21

written on tha correspanding steps.

Before cellecting the actual data, tho main points of the instructions
Were summarized to the subjocts by the oxperimenter. ALl queries aboug the
task were answered., Finally, each subject rate¢ the main and fillsr cards one
by one over two trisls of juﬂgment in differont shuffled orders. In cach Tasa,
tho subjoct wrote the code number of the stimulus porsen andfihe judgment of
k-3 .-_*' B

1ife performanco on a response sheet supplied for this pufbosa. Data from both

trials of judgment werse coded and analyzed.

After the collection of data on the second day, the general purpose of
the research was described to tho subjocts by the oxperimentex. Subjects wore

also thanked for their cooparation in tho oxporiment.

Subjoets

Three indepondent groups of subjocts, each consisting of 12 maleos and 12

fomales, participated in tho experiment. The first group had students from tho
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2-year postgraduate program in management of the Indian Institute of Manacament .
nhmédabad; the second group of subjects consisted of students from the Z-ycar
master's of business administration program of the Siharilal Kanhaiyalal Schod
of Business Management at Gujarat University, Ahmedabad; and the final group of
subjects were rosearch assistants in various projects undertaken zt the Indiar
Institute of Management, Ahmedabad. Tho age of these subjects renged botworn
19 o 25 years. All the 72 subjocts volunteered to participatc in respansc 3
the author's appoal. Subjects from the threc differunt groups worc intsnded to

oxtend genorality of tha rosults.
Results

Group Analyses

Graphic analyses. Of the three possible roles that opportunity informa-

tion might have playsd, the multiplicative role seemed 'to have bean supparted
by the results. This can be seen in Figure 1 which plots mean life performance
as a function of motivation (curve parametar) and'ability unde: the conditions
of little, moderate, and great opportunity from left téar;;htwin order. Tho
three levels of ability are spaced on the horizontal axis according ‘to the

marginal meane in the factorial dosign as proscribed in functional measurement

(Andarson' 1981 ) .

Figure 1 about hsre

Tho three-factor multiplying rule requires that all theo thres graphs of
Figurc 1 should have a linear fan pattern, and the magnitudo of fanning shoulad

gradually increass from left to right as opportunity increasos. This appcars
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to have been satisfied. The vertical spread between top and bottom curves of
the left, center, and right graphs incruase about 25%, 32%, and §0%, respoc-
tiveiy, over the given range of ability, as indicated by the rospoctive oqual-

longth wvortical bars.

Similar picturs is prescnt in the threo graphs of Figurs Z which plots
the thrae two=factor intcraction offocts. The multiplying rule requires sach
of the three graphs to have the lincar fan patterns and that also scems to
have been mek. The vorticzal sproad botween tep and bottom curves cf tho lefg,
center, and right graphc over the first to theo. last levol of the factor listed
on the horizontal axis ars éppraximatcly 368, 26%, and 31% in order, as indexed
by tﬁb rospactive egual-length uertidal bars. Dh tho basis of the prevailing
pattern of divorgence in the six graphs of Figures 1 ‘and 2, it may tentatively
be said that the throe~factor multiplying madel may provide an approximate re-—

presantation of the procoss underlying prediction of life perfermance.

Figurs 2 about here

Statistical analyses. Results from cetailed statistical anzlyses por-
formed according to the logic and method of functional measurcment (Anderson,
1981, 1982) qualified the above interprotation made from the general irend in
the graphic plots. Althaugh the threa-factor intcrection was statistically
significant, F (8, 528) = 4.39, p & .01, it did not have trilinear trend,; £
{1, 71) = 131, contrary to the presceiption of the three~factor multiplying

model.
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Table 1 presents f ratios for'tﬁe Motivation x Ability effect as well
ai for four possible trend components in the Motivation x Ability effoct at
pach of the three levels of opportunity factor. It is evident that left
graph of Figure 1 can be regarded as having paralielism pattorn, for all the
four trend components are abscnt. Tho right graph of Figure 1 cannot be re-
garded és having exact fan pattocrn bacause both the Lincar x Linear and Linear
X Quadratic compopents arc prosent. Only the center graph has an exact fan

pattern as required by the multiplying model.

Table 1 about hare

-

The picture presented by the twao~factor intoractions was not unambiguous
eithor. Table 2 lists F ratios for each of the three two~factor interactions
and for the four trend components in each intoractibn. These statistics indi-
cate that the left and center graphs of Figurc 2 have perfect fan pattern but
tho tight graph has marked deviations from the fan pattern. $inco the Lincar
x GQuadratic componant accounted for 35.86 per cent of iﬁ?lﬁariance in the
Ability x Opportunity effect, it may be acceptod as showing neaf-parallalism.
Toentatively, therofore, it scems roasonablo tb propose a compound multiplying—

adding model,
Life Performance = Motivation x (Ability + Opportunity), (2}

in liou of the throo-factor multiplying model for tho group level data.

Tahle 2 about here

The foregoing results confirm the difficultics encounterod in tosts of

three-factor multiplying modol by Klitznor and Anderson (1977) and by Norman
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(1977). More importantly, they rule out the possibility that lack of power
of the previous tests causad the difficulties. In the present analyses, the
call means of the two-factor and throe-factor interactions were based on 864
and 288 observations, respactively, which arc much larger than in the previous
studios. Nevertheless, no clear model emergod for ths threo-factor multiply—
ing task. This raises the possibility that there exists a wide varicty of

individual differcnces in hardling a thres=factor multiplying task.

Ganerality of resulgs. flosults rolated to the pattern in the two-factor
and three-factor interaction effects described above were roadily generaliza-
blo to the mals and femala subjects of three groups and to thoir two trials of
judgment, Thaso threo factors or their two-Way OI three-way combinations did
not interact with the two-factor and thraa—facior oeffocts of motivation, abi-

1ity, and opportunity information at all,

However, two four-way interactions involving soX of stimulus persons
were statistically significant. The first maé a Sex of supjgpts ® Sax of
stimulus persons x Motivation x Ability sffect, EfQQ;:Zﬁﬁ) = 2.48, p < .05,
in that male subjects had uniformly employed the multiplying rule with both
sexes, whorsas female subjocts had followed adding with male but multiplyihg
with female stimulus persons. The second Wwas a gex of stimulus persons X
Motivation x Ability x Opportunity effoct, F (8, 528) = 2,16, p < +05, atiri~
butable primerily to paralloclism in the condition of little opportunity for
males and to presence of both tho Lincar X Linoar and Linsar x Quadratic com-
ponents, F (1, 71) = 21.67 and 5.26, in the condition of great opportunity
for fomales. Since Sex of stimulus persons x fMotivation X Ability and Sex of

stimulus persoms X Motivation X Ability X Opportunity cffects were prascnt
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randomly in only 10% individual subject analyses considored next, generality

of results to sven sex of the stimulus porsons can be considored as good.

;ndigidual Subject Analyses

Models followed by individual subjocts were diagnosed in two phases. In
the first phase, the threo main effocts, +he bilinear component of the three
tuwo-factor interactions, and the trilinear compohcnt of the throe-factor in-
toraction were examinod. A subjoct having all the seven effocts as statisti-
cally significant at least at .05 lovel was identifiod as one who tried to
follow the thres-factor multiplying modol; a subjoct having only tho throe
significant main offocts, in contrast, Was identifiod as one wha tried to
follow the throe-factor adding mcdel. The same logic guided the classifica-
tion of subjocts who tried to use tho compound multiplying-adding models of

different forms.

The adding, multiplying, and compound multiblying-adding models all re-
qﬁire that the residual components of the interaction effects should bo sta-
tistically nonsignificant (Andorson, 1981, 1982). In the second phases, there-
fore, the rosidual components of the four interacéfbﬁﬁé}?ects wera considered.
Subjocts were adjudged as successful users of tho model ideﬁtified at tho
first phaso only if all the four tests of the rosidual compononts failod to

reach o085 lovel of statistical significanco.

Theso analyses disclosed that a significantly greater number {(ieBey 63
of the 72) of the subjects had triod tc ronder judgments according to a madal,
&2(1) = 40,50, p < .0%1. Judgments of the Tomaining nino subjects wers not

consistont with any sonsible madel or the effects of task difficulty on pro-
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diction of exam performance found by Surber (1981). Accordingly, these cases

were dropped from any further considoration.

Individual differppces in models. Results confirmed the possibility that

 the ambiguity in tests of the three-factor multiplying model at the group level
arises because subjects employ a wide variety of integration rules in such a
task. It is evident from Table 3 that the subjects followsd as many as 11 dif-
ferent models, and the hypothesized thres-factor multiplying model (1.9, Equa~
tion 1) as well as tho compound multiplying-adding model (i.e., Equation 2)
tentatively proposed from the genorel trend in group data was each tried by

only 8% of the 72 subjects.

Table 3 about hore

~

The 11 models of fabla 3 fall neatly into-four categories. Category 1
has Model 1 which is the simplost: Prediction was based on just the motivation
information. Category 2 consists of Models 2, 3, and 4. They all are additive
models: The first two ars a two-factor adding'rﬁla; the last onc is a throe-
factor adding rule. Catsgory 3 includes Modol 5 thrgugp*19. They all are com=
pound multiplying—adding models but of three differant structures. One of the
three factors plays an additive role in Models 5, 6, and 73 the two factors are
added and thon both are multipliad by the remaining factor in Models 8 and 93
and each of tho thros pairs of the throe factors are multiplied separately and
then thoir products arc added in Model 10. Model 11 which is 2 complote threo-

factor multiplying model belongs to the fourth and final category.

It should bo noted that five of the 22 subjects who had followod a cleoar

model in the experimont of Shanteau and Anderson (1972) had used the compound
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models. Of tho fivo sub jects, two followod model similar to the present Model
103 two usod modol comparable to Models 8 and 93 and ons employed model like
Modols 5-7. None of tho 32 subjects Ead usod two-factor or three-factor adding
modele In tho study by Klitzner and Anderson {1977), 12 subjocts uscd models
similar to Models 8 and 93 the romaining throem subjects followod a threc-factor

adding modol.

In tho present experimont, tho throe-factor multiplying, qompound multiply~
ing-adding, and adding models wero usod by 8%, 47%, and 31% subjccts, respective-
ly. Those figurus are markedly different from those in the studies refsrred %o
above. Perhaps social cognition tasks elicit a grcater varisety of responses
than other deeision tasks. Furthormore, the simple additive and compound multi-

plying-adding modols provide a completc representation of the judgment process

of at loast 78% subjocts.

Effects of opportunity information. The 11 models of Table 3 allow pre-

cisc specification of the effects that opportunity information produded. Thea
effects are of fivo types. First, opportunity infprmation playad. an additive
rolo with 33% subjects (i.0., Modols 3-5). Socond, it multiplicd just onc of
the two supposedly multiplying factors, oithor motivation or ability, with 35%
subjects (i.0., Models 6~9), Third, it multiplied beth factors soparatoly with
7% subjects (i.0., Model 10). Fourth, it actod as a third multiplier, as origi-
nally proposed, with 8% subjects (i.c., Modul 11). Finally, it was ignored by

4% subjocts {ie.0., Models 1 and 2},

O0f tha five rolas playod by apportunity information, the multiplicativo

role with ona of tho two multiplying factors and the additive role appoar to



PREDICTIVE MODELS

17

be the more dominant ones. Intercstingly, when opportunity information antered
as an additive factor in thc model, it did not leavo the multiplicative rela-~
tionship betwoen motivation and ability intact. Of the 24 cases of an additive
effect (see Models 3 and 4}, only four maintained the multiplicative relation-

ship between motivation and ability, §2(1) = 10.66, p « 401,

It appears that it would not bo always possible to predict the exact
effucts that the addition of a third supposedly multiplying factor would pro-
duce. Nevertheloss, it is sasy to interpret the different kinds of offects
produced by a new factor by ostablishing coonitive algebra underlying the judg-
ment. Theo prosent work illustrates this diagnostic power of functional measure-

mont (Anderson, 1981, 1982).

Evidence against task-simplification. MithhrespBCt to their complexity,

the 11 models of Table 3 can be regarded as of seven graded levels. The com-
plexity increases from top to bottom, and the models of the same structure and
complexity are shown to fall within the limits of the adjacent rightside verti-
cal bars. The number of subjecte who tried (T) and succeeded (S) in using

these models and the ratios of S to T are also given in T¥hle 3.

1f complexity of task sngendors simplification strategy (Slovic &
Lichtenstoin, 1968}, then tho ratio of succoss ful subjects to those who tried
to follow a model should be greater for simple than for complex models. Thus,
the S/T ratio should gradually decrcasc from top to bottom in the last column
of Table 3. Although the S/T ratio is the highost for Model 1 which was used
by just ono subjoct and thz lowest for Modol 11, other ratios arc not as ex-
pocted, Moreover, the 5/T ratios for models of the samo structure and comple—

xity {@.0., Modol 5 vs 7, Model 6 vs 7} are quite different, 5?(1) = 16432 and
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13,88, p < ,01, What is most damaging to the task-simplifiecation hypothesis
is that tho S/T ratio is greater for the throe-factor adding model (i.e.,
Modcl 4), a more complex strategy, than for the two-factor adding model (i.e.,
Models 2 and 3), £2(1) = 18.,00. All thess results cast serious doubt on the
explanatory power of the task-simplification hypothesis for the failure of the
three-factor multiplying model at both the group and individual subject leval

analyses.,

Generality of rosults to sex of stimulus psrson. Sex of stimulus person,

which had produced two significant interaction effects in group analysis as al=-
ready notod, did not moderatec any two-factor or the throe~-factar inteoraction
effect at all in 90% individual subjoct analyses. The remaining 10% of the
subjocts balonged to both sexes about caually, and thgy had scattered interaoc-
tions. Accordingly, the pattern in the two-factor and.threa-factor intoraction

effocts also seams to be gencralizable to the sex of stimulus porson.
Discussion

Thoe main finding of the present study is that people emplqyiafwida
varioty of modols when thoy predict life porformance from:}nfnéﬁétion about
-matiVatinn, ability, and opportunity of others. When information pérﬁaining
to tho two intornal veriableg, namely, motivation a2nd ability, are given, sub~
joocts multiply the two (Singh et al,, 1986). But tho addition of a third mul-

tiplying factor of external opportunity engendors a differcnt kind of responsos.

The opportunity information did not play a multiplicative (Anderson,
1976), an additive {Singh & Bhargava, 1985}, or a moderating (Surber, 1981)

role as was originally hypothesized., Instead of acting as a thirxd multiplier,
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cpportunity information multiplied just one of the two interpal factors, either
motivation or ability. Moreover, uwhen opportunity information played an addi-
tive role, the relationship betwgen motivation and ability was generally addi-
tive, and not multiplicative. Those results from individual subject analyses
illustrate the diagnostic powsr of cognitive theory of judgment and decision

(Anderson, 1981, 1982, 1985).

Provious studies (Klitzmer & Anderson, 1977; Norman, 1977; Shanteau &
Anderson, 1972) faced difficulties in the tests of three~factor multiplying
model in other judgmental domains. Tho present skudy indicates that the pro-

_ blams‘are even more serious in social judgment. Also, the problems in the
tests of three-~factor multiplying model arise not from low power of the test as
Klitzner and Anderson thought but from the hetercgenaity in models used by the
subjocts. Far such a task, therefore, both the group and individual subject
analyses arc essential. The overall group level analysis alone is not anaugh

to cither accopt (Norman & Louviers, 1974) or qualify (Norman, 1977) the three-

factor multiplying model,

dypotheses for Individual Differences

wWhy did subjects employ as many as 11 models in tho present task? Tuwo
hypothuses, differences in social theories and differences in separate initial

opinicns of motivation, ability, and opportunity, deserve sarious consideration.

Difforences in sccial thoories. The first hypothesis is that peoplo in

fact vary widely in their social theorics about how motivation, ability, and
opportunity dotermine performance in real life, and that the predictive modols
that the subjocts used refloct on their such theories. Subjects who tried to

follow tho threo-factor multiplying modol perhaps believe that all the threo
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factors are necessary, that the effectivensss of one depends upon the values of
the other two factors, and that absence of any one could render the person as
totally ineffective. Subjects who followed the compound multiplying-adding
“madals havé a slightly different social theories. They perhaps belisve that
only two of thc three factors are pecessary but tha pressnce of ths third factor

is always better than its absonce.

Subjects who followed a thrae—factdr adding madel (i.e., Modol 4) soem to
think that all threo factors dotermine life porformance, that effectivencss of
one factor is indupendont of the Qalue of other factors, and that the higher the
strength of the factors, the higher tho life performancc, In case theso sub-
jocts followed an alternative constant-woight averaging tule which has boen por-
vasive in previous work in India (Gupta & Singh,‘1981; Singh. & Bhargava, 19895,
19863 Singh st al., 1979), thon their beliefs arc markedly different from the
interpretation made above. Tha avoraging rulc would imply that the three fac-
tors aro compensatory: One can alunys make up for tho dnficiaﬁcy in other roes-

pects.

It 1s also interesting to note that thres subjocts believg&atﬁétfmotiVa-
tion is not required; ability and opportunity are good enoughj two subjects con~-
sidored opportunity as irrelevant; and ono subjoct thought thaﬁ motivation is

all that is nesdoed to go up in life.

Tuo lines of ovidence suggost th® plausibility of the hypothaesis of indi-
vidual differences in social theories. First, all the subjocts who employed the
compound multiplying—adding modols did not have thae samo factor in the multipli-

gative and additive roles. Similarly, all tho subjocts who followed simple
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sdditive models {i.e., Models 2-4) did not add or average all the given informa-
tion. BSecond, past work on prediction of performance shows that cognitive
algebra of task performance depends upan age and culture of subjects (Gupta &
Singh, 19813 Kun, Parsons, & Ruble, 1974; Surber, 1980) as well as upon nature
and difficulty‘uf‘task (Singh & Bhargava, 19853 Singh et al., 19863 Surber,
1981). For tasks which do not have any well-doveloped normative model, thore-

foru, individual differences in social theories are natural.

One implication of this hypothesis is that individual differences in cog-
nitive algebra should not be confipned ¢o the three~factor tasks alome. Tha two-
factor tasks should also yield evidence for similar individual differonces.
Results of Kun et al. (1974) directly bear upon this possibility. Second gra-
dors had the fan pattern in the overall Motivation X ABility effect, In the
individual child analysocs, however, only 38% subjects had the fan pattern. In
a study of proediction of performance in human/computor appiications from ihfnf-
mation pertaining to user proficiency and system pomeg,.Norman and Singh (1986)
found evidence for the multiplying, averaging, and othor models with' 51K, 25%,
and 24% subjocts from the same population as in the prusenéﬁbfﬁé§3 Accordingly,
it may be concluded thoat differences in predictive models might haUerafisan from
the proexisting differences in the sccial theorics of the subjects about how

motivation, ability, and opportunity doterminc an individual's life performance.

Differunces in separate initial opinions. The second hypothesis is that

the normative throo-factor multiplying modol {Anderson, 1976) is corroct but
the individual differcnces in thce mcdels emerge from the complicated informa=-

tion processing involved in the multiplying operation. $Since qualitatively
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diffcront kinds of information are averaged first with their corresponding
initial opinion (Singh & Bhargava, 19853 Singh et al., 1986), the valuos of
given motivatioﬁ, ability, and opportunity information undergo changes tuwice
before the multiplying operation is actually undertaken. This is evident

from Equation 3,

t— - ™~ -
i W u
_u_I_ImIm+3_JMM§ _IaIa-l-_AA
= 2y W | %' W4
= _J | *a ¥
Yip 1o+ 4. 0
x wly fe— I, (3)
=10 ¥ =0

where LF is life pérfdrmanda, M, R, and O are values of given information
' about motivation, ability, =and opportunity of the stimulus person, Im, Ila,
and Io are initial opinion of the subjects about motivation,.ability, and

opportunity, Eim and w  ars relative weights of initial opinion and external

-
information of motiVatiDn,'EIa and u, are relatiua.@eigh{s of initial gpinion
and axternal information of ability, Eio and 20 are‘rnlatiuetg§§gﬁﬁ§,of ini-

tial opinion and external information of opportunity, and EJN' E}A’ and EﬁD
are relative weights of the estimated valuses of motlvation, ability, and

opportunity information from the first stage of integration.

Equation 3 indicates that valuss of motivation, ability, and opportunity
information changou first time after averaging of tho extcrnal information
with thc corresponding initial opinion of the subjects (see the operation
within cach brackei:) and second time before the actual multiélying aperati on
is usod (sse three E}N’ Eﬂ,-and E'D). Even if exporimental care is taken to

ensure that theo levels of the throo factors reprosent the cntire stimulus
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scale, the meal psychological values of the levels of sach factor may change
contingent upon the value and weight of the initial opinion of each factor.
For exampls, if subjects give high, moderate, and low weights to tho respec-
tive initial opinion of motivation, ability, and opportunity, then the levels
of sach of tho throe factnrs would represent different portions of tho stimu-
lus continuum after the first-etage integration. Assignment of relative im-
portance to the values estimatod from the first-stage integration will bring
further changes in thoss valuos. At the second-stage of integration, there-
fore, the multiplication of throe stimulus valuos may not produce unambiguous

svidence for the multiplicativo model.

Tuwo implications of Equation 3 daserve commonts. First, the three-factor
ﬁultiplying model could do better whem subjects ignore their initial opinions
than when they give greator weight. Seccond, the multiplying model may be more
succossful in two-factor than in three-factor tasks, for tht second changes in

the valuag due to relative weighting befors multiplication would be less.

There is no way to judge to what extent the procosses Postu;aféé“in
Fquation 3 complicated the tosts of multiplying model in paé%'iadrgresent
roscarch. However, there arc indisations that the two-factor tasks (Anﬁarson
% Shanteau, 19703 Lopes, 1976a; Shanteau % Nagy, 1979) did relatively better
than the threo-factor oncs (Klitznor & Anderson, 13773 Shantoau & AndoTson,
1972} in individual subjoct analyses. Also, the throe=factor multiplying

modol at timos succeeds {Norman & Louvierc, 1974).

Comments. The two hypothescs prosented above suggest quite different
loci of individual differonces in the presont experiment. The first hypo-

thesis attributos the individual differecnces to tho differences in the inte-
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gratiaon rules; the second one attribuies them to differences in information
valuation. The extant literature on information integration indi¢fates that
people differ in integration rules {v.g., Kun ot al., 1974; Leon, Oden, &
Anderson, 1973, p. 3063 Norman & Singh, 1986) as well as in information
weighting (e.g., Lopos, 197655 Ostrom & Davis, 1979). Whother tho individual
differonces domonstrated in the present work arose due to divergent cognitive
algebra, different pattcrns of information valuation, or both cannot be as-
cortained from the available data. Future research should, thersfore, sxa-
ming tho plausibility of those two hypothoses by using both the tuwo-factar
and throe~factor tasks of the same social judgment domain with the same group

of subjects.
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Table 1
[ Ratigs for Overall Motivation x Ability Effect and for
Four Trend Compdnents at €ach Level of Opportunity
Querall Trend Compozgﬁts

. effect LxL Lx@ @xtL 4xd
Opportunity (4,284) (1;71) (1,71) (1,71) (1,71)
Little 4,72%% 3.79 025 1.84 D.82
l"'.odal‘ate 7.65** 23.22" 0035 0007 0.19
Greaat - 12,6740 27 .52 5,21% 0.53 1.74

Note, The L and @ refer to linear and quadratic trends, respectively, The figures
in the parentheses are dfs for the respective f ratios. In analyses of variance,
the subjects' classification as to groups and sex were not included. Thus, the

error term for the overall F ratio has df of 284, and not 264 as in the main analy=-

sis reported in Table 2.

**Ea-o“
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Tablo 2
I Ratios for Overall Two-factor Interaction Effects and for
Four Trend Componcnts in Each Interaction Effcct
Trend Components

Overall

affoct L xL L x@ QxL @ xQq
Interaction effock (4,264) (1471} (1,71) (1,71) (1,71)
Motivation x Ability 13, 0g%# 30, 03%¢ 3,83 0.00 1.71
Motivation x Opportunity 9, 36%% 4,41% 2.30 1.00 0.40
Ability x Opportunity 23,52%% 23.94%% 14,24%% 0.54 2.74

Note, The L and Q fefar to linear and quadratic trends, respectively. The figuraos
in the parentheses are dfs for thc'rospectiue F ratios. The df for the error term
of the overall F ratic is less than the sum of the dfs for the error torm of the f
ratio for four trend componanés because the averall analysis—of variancg_&pu;uded

tuo between-subject classification factors of groups and sex.

*pe.0S

**2_(.01
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Table 3

Number of Syh jects Following Different Models in Prediction of

Life Psrformance (P) from Information about Motivation M),

Ability {(A), and Opportunity (0}

Number of Subjects

. who
SN Tried(T) Succeeded(S) s/T
1. P=mn 1 1 1400
2, Pmit+4A 2 1 W50
5 2 40
3, P=A+0 3 1 33
4, P=M+A+0 | 17 1 .88
B, P=(MxA)+0 4 3T R34
6. P=(Mx0)+A 7|17 5110 71].50
7. P =(Ax0)+n 6 21 334
8. P=Mx{Ah+0) 6 37 507
12 7 .. |58
9. P=Ax(M+ o) 6 4] 671
10, P=( xA)+ (M x0)+(Ax0) 5 3 .60
11e P=MxA X0 6 1 A7

Note. The models are in their pseudcform, for they specify only the fundamental
operations and not the factor weight or the weight and valus of initial opinion of
the judges. The models falling within the limits of a vertical bar are of the

samo structure and comploxitye.
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Figure Captions

Figure 1. Mean life performance as a function of motivation (curve para-
meter) and ability (listed on the horizontal axis) across thres levols of
opportunity available for growth. The abbreviations LO, MOD, and HI reofer
to low, medorate, and high levels of motivation,respectivoly; VBA, AV, ard
VAR refor to very much below average, averago, and very much abbve averags

lovels af ability, rospectively.

Figuro 2., Two-way factorial plots of Motivation x Ability, Motivation X
Opportunity, and Ability X Dpportuniﬁy offects. Tho ahbroviations LITL,
MOD, and GRT refer to a little bit of, a modorate amount of, and a great
deal of opportunity, respectively. The other abbreviations are the same

as in Figurs 1.



MEAN LIFE PERFORMANCE

19
( OPPOI‘?TUNITY 1
] LITTLE MODERATE GREAT
17 HI
15 Hi
i MOD
13f
HI MQD
nf LO
- MOD Lo
9 -
i LO
7 —
5 e
3 aud
[ CURVE PARAMETER: MOTIVATION
1 L 1 1 1 1 1 1 L L
VBA AV VAA VBA AV VAA VBA AV VAA

ARIIITYV



¢
n
1

HI

FAS VAA

HI

13}
W 12b MOD
S 12
;z[ AV
S 1Nk MOD
@
O
s
a! Lo
w 9
T
5 LO
z 8r
< VBA
= 7+

6l

5L

MOTIVATION MOTIVATION ABILITY
oy — CURVE PARAMETER
VBA AV | T VAA  UTL MOD GRT  LITL MOD GRT
ABILITY OPPORTUNITY OPPORTUNITY



