W.P. : 3&0?,

Working
Paper

CATIEY
(R k“:\“\
,?:}}*}3 (23
I 165
ﬁmﬁﬁﬁm%‘m
& X TV

AHMEDABAD

dDIAN INSTITUTE OF MANAGEMENT
| AHMEDABAD




4N INTEGRATION-THEORETICAL &NALYSIS
QF CULTURAL AND DEVELOPMENTAL
DIFFERENCES IN ATTRIBUTION OF
PERFORMANCE

. BY “

Meenakshi Gupta
. e -‘.8‘

Ramadhar Singh

W P No. 322
July 1980

WP322
LT

1980
(322)

.

The main objective of the working paper
series of the TIMA is to help faculty
members to test out their rese-rch
findings =t the pre-publicstion st=ge.

INDIAN INSTITUTE OF MANAGEMENT
AHMEDRBAD




An Integration~Theoretical Analysis of Cultural

and Developmental Differences in Attribution of Performance

Mesnakshi Gupta
National Institute of Training in Industrial Enginaerlng
Bombay, Indig

Ramadhar Singh
Indian Institute of Management
Ahmedabad, India

Running Head: Attribution ef Performance



Foctnots

Praparation of this paper was facilitaﬁed by the Raesaearch
and Publications Fund of the Indian Institute of Management,
Ahmadabad. This paper is adapted from the first author's doctoril
dissertation under the dirsction of the second author submitted to
the Departmant of Humanities and Social Scisnces, Indian Instituts
of Technology,.Kanaur, India. The authors are grateful to Principal
D-S-‘Bajpéi, Cantral Gchool and Principal J.N. Mattoo, Campus School
for their ceoperation in data collsction and €0 C. Shyam Prasad and

Anil K. Vaya for their aseisfancs in the reanalyses of the data.

Raquests for reprints should be sent to Ramadhar Singh, Organi-

zatlional Bshavior Arez, Indian Institukts of Management, Ahmedabad-380

-

015, GUJaI‘at 9 Iridiae



1a

Abstract

Singh, Gupta, and Dalal proposad that American and Indian
college students differ in their cultural outlook on how motivation
and ability determine performance. Americans follow a multiplying
rule which implies that effort will be more effective with persons
.0f high than low -ability. In contrast, Indians follow a constant—
‘waight averaging which impliss that effort will be equally effec-
tive with persans of low and high ability. The present study made
a more thoroughrtast of this cultural-difference hypothesis, using
subjects from five age gfoups. As predicted, subjects averaged
information about past performance, motivation, and ability of the
stimulus student in attribution of his performance. There was no
support for Heider's suggestion and American finding that Perfor-
mance = Motivation x Ability. Developmental differsnces appeared
at the level of information processing and integrational capacity.
These results illustrate the potential power that information inte-
gration theory provides for cross-cultural and Cross-—-age compardisons

in socizl perception.



An Integration-Theoretical Anélysis of Cultural

and Developmental Differences in Attribution of Performance

How do people integrate information about motivation and abi-
lity of a person when they predict his performance? Heider (1958)

suggested the multiplying rule:

Performance = Motivation x Ability. (1)

Anderson's (1974, 1980) theory of functional measurement shows that
such a multiplying rule implies a linear fan pattern in the facto-
rial plot of the Motivation x Ability effect. This prediction has

been supported in the United States but not in India.

In a study of college students, Anderson and Butzin (1974)
presanisd information about motivation and ability of target persons,
applicants to gfaduate school or athletes trying out for college
track, and asked subjects to predict their performanc®. The facto-.
rial plot of the Motivation x Ability judgments wss indesd a diverg-
ing fan of straight lines. 1In a developmental study, Kun, Parsons,
and Ruble (1974) also obtained evidence for a linear fa; shape.
Although judgments by the youngest children showed a paraliggism
pattern, as if an adﬁing—type rule was operative, Judgments by second
graders showsd clear linear fan shape. Therefore, the authors sugges-

. ted that a multiplying rule develops out of an adding rule.
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Howsver, the multiplying process failed to appear in a series
of three expesriments performed on Indian ccllege students by Singh,
Gupta, and Dalal (1979}. Contrary to the predicted linear fan shape;
they found a pattern of parallelism in the factorial plot of Motiva-
tinn x Ability data. Morsover, when information about past perfor-
mance was also supplied, all the three twe-way interactions showed
parallelism. In other words, subjects followed the three—tefm
averaging rule:

Praedictad Performance = Past Performance +.
Motivation + Ability. (2)
Accordingly, Singh et al argued that integration rules underlying
achisvement judgments are culture-specific, and thaf Indian college
students average motivation and ability information in attribution

of futures-peprformance.

Dogs the difference betwsen the equal-weight averaging rule
and the multiplying rule point to any importantbdifference in cul-
tural outlook betwesn India and America? Singh et al (1979) sugges-
ted. that the two cultures differ in their outlook_on how motivation
and apility determine performance. Américans folldula multiplying
rule. They seem to helieve that trying or effort uiii’be_more
effective with persons of high than low ability. In contrast, Indian
college students believe that trying or effort will be equally affec-
tive with persons of low and high ability.. Parhaps they feel that

each person, regardless of native ability, has equal opportunity to

improve upan his or her lot.
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The purpese of the presant research was two-fold. fne purpose
was t0 provide a mora thorough test of the cultural -difference hypo-
thasis refesrred above. The experiment was pattermed after Experiment
3 of Singh st al (1979). and subjects were selsected from five age

groups. This yields greater gensrality of the results, and alse.
dirsct comparison with Kun et él (1974) on the development of cogni-

tive algebra.

The second purpose was to make distinguishing tests between
adding and averaging rules as well as batween multiplying and con=-
junctive averaglng rules. As already'noted, Singh 8t al (1979)
fou;d support fer an ayeraging precess. Andsrson and Butzin (1974)
also suggested the éonjunctiua averaging rule as an alternative
interpretation for their linear fan result. Howsver, neither thsy
ner Kun et al (1974) included a test to distinguish multiplying from
gonjunctive averaging. Accerdingly, the present experiment included

certain " crossover tests” for this purposs.

Method

Stimuli and Designs

4
There wera two main stimulus designs, The first.design was a

Ix 3 x 3 (Past-Paanrmance %x Motivation X Ability) factorial that

yielded dbscriptions of 27 stimulus students. The three levsls of

past perfermance wers did not do well (BAD), did slightly well (oK),

and did very well (GOOD) in the previous grade. The threas levels of
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motivation were definad by time spent over study at homs: Does not

study at all (LD), studies slightly (MED), and studies very much

(HI). The ability of the stimulus students was defined by their
potential for learning. The three levels of ability were not at all

good _in studies (NG), slightly good in studies (SG), and very good in

studies (VG),

The sacond design was 3 x 3 (Motivation x Ability) factorial.
The levels of the two factors were the same as in the three-cus
4esign, Pairing of the levels of these two factors produced nine

two-cue stimulus students.

There wers six single-cus stimulus persons alse. Three wers
based on one of the thres levels of motivation factor; three were

based on one of the thres levels of ability factor.

Eighteen practice examples were comstructed. Of the 18 practice
examples , five were single-cus, three wers two-cus, and ten were three-
cue. In the latter, four had stimuli mors extrems than the regular
levels of.tha thres factorss hence, they servedas end anchors, These
practice stimulus persons wers intended to enable thg subjects develop
a uniform scale and to orient them toward the use of £He entire judg-

ment scale (Anderson, 1974, 1980).

A1l these stimulue students were judged by @ach subject. Each

person's description wss typed on a separate index card.
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Sub jects
The subjects consisted of 96 children and 24 college students.

The children were from Standard Il, IV, VI, and_UIII.of the Campus
School and Central Schocl of the Indian Institute of Technology,
Kanpur, India. fhere were 24 children in sach grads group, sslected
according to a 2 x 2 {Sex x Annual Income: Below Rs. 6,000 vs. Above
Rs. 12,000) design with six subjects per cell, [ean agss for the four
nrade groups were £ ysars % months, B ysars 7 months, 10 years .7
months, and 12 ysars 10 months, with respective ranges of 6-7 years,

8~9 yaars, 10-11 years, and 42-13 years.

The twenty-four adults (12 male and 12 female) were from an
introduction to psycholnrgy course at the Indian Institute of Techno~
logy, Kanpur, India. Mean age was 17 years 10 menths, with range of
17-19 years. Participation fulfilled their course reguirement.

P rocedure _
Egch child was run individually in a small room of the ;;h001

pver two consecutive days.

-

Day 1. The moment the child entered the experimental room, the
experimenter gave her name, asked the child's name, and appreciated
its attractivensss. All conversation was in Hindi or English, depend-

ing upon the language proficiency of the child.
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The experimental task was intreduced to the child as one deal-
ing with the prediction of future performance of several unknoun
students of same sex and age as the subject. It was emphasized that
same students would be described by three cues, some by twe cues, and
some by only one cus. Thersfore, prediction of future performance of

a student must be based on only the information given about him (her).

The resporse scale consisted of nine squares, arranged in their
increasing size of 1-9 cm. The experimenter placed the response scale
in front of the child, and urged him (her) to treat the row of squares
as a continuous scale. Furthermore, she described the smallest square
és poorest performance, the biggest square as par excellent, and
squares of intermediate sizes as performance denoting intermediate
levels. She demonstrated use of the scale by asking six different
questions, Children did not have any difficulty in using the scale aQ

has been ssen carlier also (es.g., Singh, Sidana, & Saluja, 1978).

To make the task clear and meaningful, the experimenter gave 18
practice examples described earlier. She read information about =ach
‘student, and asked the subject to indicate how the s?:described s tudant

would perform in his (her) next annual examination. ’Sabjecté were
trained to indicate their respormse by pointing at ore of the nine
sguaree, Any misunderstandings rssulted in ths child being given fur-

ther instruction.
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After practice session, the main points of ths imstructions were
suﬁmarizad by the expsrimenter, and all queries about the task wers
answerad. Ffinally, the main experimental stimuli'wera presented. The
experimenter read the information printed on vach card, and required
the subject te tell what she had read. Once the child was abla to re~
produce the read information, he {she) was asked to make his {her)
judgment of future performance. Ratings of all the 42 stimulus studants
were made in this way. The orders of presentation of the three cues and
two cues about 2ach student wsre balanced over gqual number of subjects
of each group. Far data analysis, the row of Sguares was treated as

rating scals, corresponding to digits 1-9,

Once the subject rated all the 42 stimulus students, the experi-
menter gave five toffees to him (her) for cooperation iq the experiment.
She thanked the child, and asked him (her) to show up the next day for
FQrther experimentation. ) |

Day 2. Procedures of Day 2 were similar to those of Day 1. Sub-
jects received detailed imstructions, worked on 18 practice examples,
and finally rated tHe 42 stimulus persons twice in dkfferent shuffled

orders. As on Day 1, the subject received five toffess and thanks for

his (her) cooperation in the experiment.

Adult sybjscts. FEach adult was run individually in the Psycho-

logy Laberatory, wusing the same experimental materials. They were tcld
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that their responses woyld be used és standard to evaluate judgments
by young Ehildren. The stimulus persons were described aS-students of
Standard II. Data for all the three replications of the desigmns were
collectad during just one session. ¢

Both children and adults rated thé experiméntal stimuli thrice.
The first replication was core idered as additional practice, and only

the data from the second and third replications were coded and analyzed.

Rasults

Parallelism versus Linear fan Shape

Since there ars three pieces of information, there are three
integration rules to consider. The upper part of Figure 1 shows the
two-way graph for PQSt Parformance x Motivation for each of the five
age gr6Ups. The upuard slope of the curves represents the effect of
information about past performancc, while the vertical separation of
the.curyes reprasents the effect of infurmatio; about motivation. The
threa curves are essentially parallel at all five age levels. Although
the parallelism is not perfect, as shown by the %ptsraction tests below,
the oueréll pictura_is ane of strong support for an.adding-type ruls for

integration of information about past performance ahﬁ?motiVation.

Figurs 1 about here

A guite similar picture emerges in the lower part of Figure 1,

which plots the tﬁdQMay graphs-for Past Performance x Ability. Again
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the three curves for each age group are approximately parallel. This
means that integration of information about past performance and abi~

lity also follows an adding-type rulse.

Most important for cross—-cultural comparison are the two-way
graphs for MotiVatiﬁn X Ability. These are shown in Figure 2, for the
three-cus design in the upper panel and for the two-cue design in the
lower panel. The ganeral shape of the curves from the two designs is
essentially the same, and all ten graphs exhibit a prevailing pattern
of nea:—parallalism. This pattern of ne@ar-parallelism supports an

adding-type rule.

Figure 2?2 gbout here

*

According to the multiplying rule, all ten graphs should divargs
toward tight. However, there is no sign of this diverging linear fan
IShape. Heider's (1958) suggestion and the American finding of Perfor-
mance = Motivation x Ability (Anderson & Butzin, 41974: Kun et al,
1974) is thus not borne out by the data at all. Evidently, Indian
students at all ages coordinate information pertaining to motivation
and abilit}'in a way quite different from that of taéir American

counterparts. S L‘\

.

A strict adding=type rule requires parallelism in the factorial
graph, and hance a nomsignificant interaction term in the analysis of
variance. In anslyses of variance of the thres- and two-cue desion

data1, howsver, the interaction terms wers generally significant for
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the graphs of Figures 1 and 2. Closer gxamination of the graphs for
children of all the four age gro;ps suggests that the deviations from
parallelism reflect end effects in the response scala., There is a
tendency'for the lowsst point to be too low and the highest point to
be too high, as though children had a preference for the two end
categories of the responsse scale. in any case, the deviations from
parallelism are relatively small. Thersfore, they do not seem to
raguire any serious qualificétion on the adding-type rule.

Distinquishing Tests for Adding,
Averaging, and Multiplying Rules

Both the adding and averaging rules can account for the pattern
of parallelism in Figures 1 and Z. Figure 3 presents distinguishing
tests betwsen adding and éuaraging rules for motivation and ability
across the five age groups. In each graph, the curve connected by
circles i based on the single cua listed on the horizontal axis,
namely, motivation in upper panel and ability in the lougr panel.

The other two curves are based on main effect of the very same cue

from the two- and three-cue designs.

Figurs 3 abouﬁ herae

3
b
The adding hypothesis rteguires the three curves~ in sach graph to

exhibit parallelism. Ths reason is simple: The addéd information would
have the same directional effect agross the thres lsvels of the. factor
listed on the horizontal axis. Figure 3 shows no sign of parallelism
at all. Instead, all ten graphs show crossovers. Thess crossovers

are strong evidence against the adding rule.
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The averaging rule predicts the crossover interaction that is
present in all ten graphe of Figure 3. The two-cue curve crosses
over the threse-cue one clearly in eight cases, Similarly, the single~
cue curve crosses gver ths two~ and thres-cue curves in nine and ten
cases, respectively. All statistical testsz of crossover interasction
wara highly significant. It seems reassonable te conclude, therefore,
that subjects averaged the thre=e pisces of information in attribution

of parformance.

The logic of the crossover test can be understood by looking at
the upper left graph for 6~7-ysar-olds., The curve joined by circles
is based on low, moderats, and high levels of motivaticn alom2. The
curve connected by triasngles is based on thaz very same three levals of
motivation, tcogether with the added piecs of infdpmation that ability
is mederata. The average of low motivation and moderate ability is
higher than the auarage'af low motivation alerey therefore, the two-
cue curve is highar at the left end., Similarly, th;‘avsrage of high
mativation and-moderate ability is lower than the higﬁ?mqfiuation alone
therefors, the two-cue curve is lowsr at the right end. The three~cus
curve rapresents averaging of two modapate pisces of information, one
about ability and one about past perfuormancs, with the given motivation
information. Therafore, it is less negative at the left end and lsss

positive at the riocht end in relation to the two-cus curve. Other
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crossover interacticns can be accounted for in the same way.

Twa minor exceptions to tHe gcrossover pattern may be found 1n
fFigura 3. The 5~7-year-cids inAthe lawer left graph show a raverss
crossover for the two- and thresw-cus curves, [ (2, 46) = 3.5%, p<
.05. Its meaning is not clear, although it may perhaps result from
the partial utilization of the three cuas in this age-group notad in
Table-4, Also, the adults in the upper right graph show parallelism
for the one- and two-cue curves, [ {2, 46) = 0.5, a Tesult that is
concistent with z tondency for adults to make an Implicit infsrence
about ébility when it 1s not specified {Singh st al, 1979), A similar
davelopmental trend for impliclt inferencas has been noted by Leon

{ 1980) in moral Judgment.

Information Utitization .

Developmental trends in capaclity to utilize all thres pleces of
informaticn wera examined in the individual subject gnalysés. Since
sach subjact rated the stiﬁuli twice, an apalysis of vardance was Tun
for each subject {Singh et al, 1979). The number of subjeqts who had

one, two, and three statistically significant main affects at 2ach age

are listed in Table 1.

Table 1 about harg

Table 1 shows that most subjects of all ages sxoept the youngest

utilized all three pleces of infarmation. In 6-~7-ysar-old aroup, hou-
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ever, fiva subjects used just one cus, five used two cuss, and the
remaining fourteen used all thres cues. This result agrees with
previous work showing that preoperational children differ in their
integrational capacity (Anderson & Butzin, 1978; Anderson & Cuneo,
1978). Furthermore, preoperational children of the United States
and India seem to be similar Qith respact to their integrational

capacilty.

Individual child analyses disclosed another interesting result.
The five children who used just ome cue all used motivation, a&thdugh
this information.appaared in the stimulus descriptions at different
sarial positions. Perhaps those children beliauad that motivation is
all that is important for performance. Of the five subjects who used
two cués, threse utilized information about motivation and ability, and
'two.utilizad information about motivation and past performance. All
these fivs subjects also used motivation infoomation. In this way,
all tuwenty-four breuperational children considered motivation a8 an
important determinantrqf performance. This indicates that belief in
the power of trylng to impreve upon one's lot develops in Indian child-

ren at quite sarly age.

Discussion

Cultural Differonces
Culturgl—diffarence hypothesis. The chief finding of the present

research is that astribution of performance obeys an averaging rule.
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Not only adults but alsoc prapperational children average information
about mnfiVation and ability when they predict performance.  This
rasult confirms tﬁa previcus finding with adults (Singh et al, 1979),
and extends the averaging process to childreh as yoéung as six years of
age. The present results, therefore, provide further support for the

cultural-difference hypothesis.

Howavar, the éuefaging result is inconsistent with Ehg multiply-
ing model suggested by Heider (1958) and supported by Andérsbn and
Butzin (1974) with American adults and by Kun et al (1974) with older
american children. Only a few of the Indian subjects (6%) showed any
suggestion of a myltiplying rule, and even these ﬁonfurmed to the
crossover prediction of the averaging model (Gupta, 1979). In India,
therefore, attribution of performance cannot be described a8 a multi-
plicative function of motivation and ability.

Alternative interpratations. Can the difference betwsen Indian

and American results be explained in ways other than the cultural-
differenqa hypothesis? At least three other‘feq§pns may be sugges¥sd.
First, perhaps subjects did not understand the inétfuctinns or task.
Second, Indian subjects may lack the ability to uee?éﬁmultiplying rule.
Finally, they may have simplified the experimental task ze did American
sub jects in postdiction of motivation and ability (Anderson & Butzin,
1974}, Let us examine the plausibility of these alternative interpreta-

tions.
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The experimenter took pains to ensure understanding of the.
experimental task. She gave extensive préctice on Days 1-2, and
required subjects to recall information about sach stimulus student
.bafofa rating. She alsc removed misunderstanding of task by giuing
detailed instructions and demonstration. Moreover, the single sub-
ject analyses showsd that most of the children took account of all
piscas of information in a sensible way. Misunderstanding of the

task thus sesms most unlikely.

Results from a study of attribution of gift size eliminate the
second intsrpretation. Singh (Note 1) presented information about
genercsity and annual income of various persors, énd asked subjects
to predict how much those persons would contribute to a family whose
housa.had burnéd down. This sxperiment parallels that of Grassser
and Anderson (1974) on Gift Size = Generosity x Income, and exactly
- similar results were obtained: Judgments of gift size showed a di
divarging fan pattern, as though a multiplying‘mddal was operativs,
just as in the Amsrican studies. This shows that Indian subjects are

able to employ the same integration rule as the "Americans.

[N
The possibility of task simplification can alsd be. ruled out on

the basis of the multiplying-type result from ths gift-eize experiment
jueﬁ'mantiénad.'_Furtharmora, task simplification would be expacted to
yiald”ah;additiVB:rule, and not the mors complex averaging rule which

hes raceivﬁﬂfgbod3BUphoft in the present and previcus developmental
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studises n? Indian children (Singh et al 19?B§ Singh, Sidsna &
Srivestava, 1978). It can thus be said that the discrepancy bete
ween Amgrican and Indian results reflects a genuine diffarence in
cultural outlook on how motivation and abiliﬁy determine scholastic

parformance.

Developmental Differences

The present integqration-theoretical analysis dstected two age-
ralated differences in attributicn of performance. They are discussed

briefly below.

Information utiiization. Preoperational children do vary in

thelr intagrational capacity. Approximately 40 per cent of the pra-
operational children failed o utilize all the three givan plsces of
informat®on. Howsver, the capacity to intagrate thres pisces of
information was pfésent in most of the 8-8-year-pld children. This
:bolsters the result of Anderson and Butzin (1978) who found all of
their 8-year-olds to integrate four pieces of information in judgments

of eguity.

-t

The finding that preoperational childran differ in their capapity
L .
to integrate several pieces of information has one ihpcrtant me:thodo-
logical implication. Tha analysis of data at the group leval may hide

reai,diffarencas in integrational capacity (Anderson, 19805 Arderson

& Butzin, 1976). It will often be desirable, therefors, to design ths
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experiment so as to gllouw analyses for sach individual ehild,

Implicit-inferance averaging. Children and adults also differed
with respect to their capacity to infer the valus of miséing informa-
tion. Adults imputed some value to the miséing ability information
and integrated the infarred value with the other pisces of information.
It is interesting to note that adults inferred below average ability
“when no information was glven. That means that the missing :abidity
tnéormation is interpretad in 3 negative way. Children always rendersd
thair Judgments on the basis of the information qiven. Indeed, some
preoperational childraen did not even use all the_éiven information as
already noted. This suggests that children and adults difFar in their
information processing strategy, and not in their integration strategy.
Oncs stihuki are processad, both children and adults inteqrats theﬁ

according to the averaqing rule. -

Concluding Comments

7 Cultural and developmental differences in social percaption and
cognition are difficult to study. Ths same stimulixmay have different
meanings in diffsrent cultures, or at differant ageékﬁithin the same
culturs., Even if equal-interval scales can bs obtained, the numbers
may not be comparable because the zero point and unit.of such scalas
are arbitrary, as with the Celsius and Farenheit scales. Information
integration theory resolves many €f these problems, and so provides a

ussful framswork for analyses of cultural and developmental differences,
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The basic aim of the theory is to diagnose the integrgtion
rule underlying judgments. An important advantage with the inte-
gration rulss is that they deal with pattern of responses, not
the numsrical value of single respomses, This aspect is vital for
comparison betwsen different ages or cultures. No a priori knouw-
ledge of value of stimuli or origin and unit of personal response
scale 8 required. Groups as well as individuals are readily com-
parabls with respesct to.the pattern in their judgments ef stimull
conetrusted from factorial design. Search for integration rule
also parmits comparison of groups along the criteria of information
ybilization and infcrmatiun processing. The present analyses of
cultural and developmental differances were based on the criterig
of information integration and information valuation and p;oceésing,
raspectivaly. The prasent work, tharefora; illustrates the potential
powsr of the integration-theoretical analysis in the study of social

pergeption and cognitiorn.
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Technical Footnotes

1. Data of the thres- and two-cue designs were'subjected to a
‘24 x 2x 3x.3x 3 (Subjects x Replications x Past Performance
X Motivation x Ability) and a 24 x 2 x 3 x 3 (Subjects x Repli-
cations x Motivation x Ability) analysis of variance, respec-
tively. Each [ test had different error term, and the degress
of freedem for the 2eway interactions were 4/52, OFf the 20

two-way interactioms shown in Figures 1 and 2, only thres wers

statistically nonsignificant as required by the adding-type rule.

They are Past Performance x Motivation effect, f (4, 92)‘= 1.60,
for G-7-year olds in the upper léft panel of Figurs 1 and Motiva-
tion x Ability effect for adults in three- and two-cue desigms,
F (4, 92) = 1.86 and 1.70, shown in Figure 2. Other 17 two-uway

intesractions were statistically significant. : .

The main effects of motivation and ability factors were obtained
for each subject from the single subject analysis u# Vaqiance c%
the ona—,.tuo- énd threa—cda design data. They wers furihar sub-
Jected to a 24 x 3 x 3 (Subjects x Number of Cuss x Naturg\df Cus)
analysis of varlance for the ability and motivation factor
separately. In these analyses, the degrees of freedom for the
crossover tests were 4/92. In pairwise comparisons of curves, the

degress of freedom wers 2/45.
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Table 1

Number of Subjects having One, Two, and Three

Significant Main Effects at Each Age Level

Number of Signifi- Age 7 '

cant Main Effects 6-=7 8- 10-11 12=-13 - Adults
1 5 g 2 1 o
2 . 5 1 1 2 2
3 14 23 21 21 22

Note. The df for sach main sffect was 2/26.
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Figure Captions

Figure 1. Mean prediction of performance as = function of past per-
formance and motivation (uppsr part) and past performance
and ability {lower part) for each of the five agse ‘groups,

three-cus dss ign.

Figure 2. Maan prediction of performance ss a function of motivation
and ability for each of ths five age groups. The upper
sets of curves are from the main thres-cue desigh; the

lower sets of curves are from the two-cue design.

Figurse 3. Distinguishing tests between alternative rules of iﬁForma—
tion integration in.attribution of parformance at sach of
the five age levels, The upper sets of curves show how the
subjects integrated information about ability (A) and past
performance (P) with information about motivatiop (M). The
‘lowsr sets of curves show how subjects integrated informa-
tion about ability. The curves connected by circles, by

~ triangles, and by squares are hased on the main»af?éat of
the factor listed on the horizontal axis in singlaw, ﬁwo—,

and three-cus designs, respectively.
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