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Develoome
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nta l  Di f ferences

Inteqrqrt ion ,Bules

The major  purpose cf  the pre.sent  research was to

t race the developmenta l  changes in  predic t ion of  j_ i fe

performance from information about motivation and abi-

l i ty of the stjmuh-rs persons, As already mentj-oned

in the introduction, exam performance i-s precl icted by

postgraduate stuclents ercco::ding to an adding n:le

(singn & Bhargrava, Note 1) but l i fe performance according

to a mult i .plying rule (Singfr & Bhargava, Note 2) . Since

t h e } i f e p e r f o r m a ] - } c e t a s k y e i I d . e d . e v i d e n c e f o r a m u 1 t i -

plyingr ru1e, the present research employed subjects

frorn various developmental group to d.etermaine the level

at which the mult: i_plying process develops. '

Resutts of E>qleriment 1 and 2 show that the mult i-

plying process emerges very late in India. fn Experj--

h ^ h !  
' l  

J !  - - -ment. r,  l- t  lvas present only at the level of l . lBA students.

Other f ive groups of su-bjects did not exhibit any sign

of mult ipl] ' inQr. Instead, they foLlov.red an averaging

rule, just as the cultural- dif ference hlpothesis predicts

(Gup ta  &  S ingh ,  1981 ;  S ingh  e t  a I ,  L979)  .

\
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Experiment 2 stud.ied a group of advanced under-

graduate studen'ts" The resul-ts of t tr is experiment

suggestecl tha't , there is a trqlsi_t_lqn period in which

an averaqing rule is replaced by a l .ult iplyingi one..

That staqe seems to be at the level of advanced rrnder

graduate students. that is, arouncl the age of 18_19

years.  The present ,  research has thus successfu l l l r

demonstrated a devel-opmental changre in predict ion of

l i fe  per : formance.  The theoret ica l ly  predic ted and

often obtained mult iprying rule in the united states

is present in a group of postgrad.uate management stu-

dents in rndia. Tlr is confirms the results reported

by Singh and. Bhargava (t iote Z). Furthermore, subjects

of other age groups fol low an averaging rule in l ine

wi th the cu lLura l  d i f ference h lpothesis .

The present demonstration of the d.evelopment of

mult iplying from an averaging rule is novel in one

respect. while most of the puJclished l i terature take

the posit ion. that mult iplyinq cvor-ves out of an add-

ing ru le ,  the present  resui ts  as vre l l  as those of

Sugber (1980) suggest that mult iplying develops from .

an averaging rule.

From this anqyle, the mult iplying ru1e cannot be

considered. as reflcctivc of a better cognit ive dcvelop-

ment than the averagi-ng *:1e. hs Gupta and sing (198i.)



9 7

sugig,est ,  " . . .  tv ro data pat tcrns -  pa i :a i le l ism and l i i rear

fan -  denote d i f ferent  causal -  concept ior is  and soc ia]

phi losophy and not  necessar i ly  the coqni t ive c i : rpac i ty

( p .  8 2 3 )  " "

V ' l i th in  l (e l leyts  ( tg lZ)  f ramev, 'ork ,  the aver :ag ing and

mult iplying rules may bc ccnsicl-cred" as representai*ion of

multlple suff ic ient_ and. l!-qlt:Lp1_e_qeces sary caueal- schemata

( fun & Weiner ,  L973) .  The former impl ies that  even one

cause can produce performance and t.hat motivaLion and

abil i ty are cornpensatory. The latcr implies that both

are neccssary to produce performance and al:sence of any-

one would resul t  in  zcro pe.r formancc.  This  is  s imj- lar

tc  the point  ra ised by i - ie i -der  (195e) .  From at t r j -but ional

vantage, thereforc, i ,c can l:e said that school and under:-

graduate college s*-uden-L.s fol low a mult iple suff icj-ent

sr:hema, rrhc.rcas postgraduatc students of manaqc-ment

fo l lor ,J  a mui t ip le  neccs,sary causal  schema.

Imputations-

Much of thc research performed lr i thrn the frameinrork

of . informat. j-on integration theory has crnployed one-cue

stjmulus persons to make crist inction between al_ternative

ru les of  in format ion in tegrat ion.  S ingh ( in  press)

argues that such single-cue tests are va.l- id only wiren

subjects c1o not infer an1-bhing about the missing

(
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information, lJhen they make imputations about the value

of missing information, the diagnostj-c povreq of slrch

tests becomes doubtful.

fn a series of seven exlreriment*s on predict ion of

g'ift si"e from infor-rnaticn airout income ancl Eenerosity

of the stimulus person, Singh has already shorvn how

imputations take place in cognitive algebra. horv irnputa-

t ions blurr the d.ist inguishing power of so called the

crit ical tests, and. hovr operations of imputations can

be studied.. Design of E>cperiment 1 was exactly patterned

after that of Experiment 4 of Singh and Bhargava (Uote 2).

This  des ign a l lows c lear  d iaqnosis  between a l ternat ive

rules and also detenninations of imputa'bions if  any.

Results of E><periment 1 indicated developmental

differences in i :nput,ations .rbout missing information.

When informatj-on a-bout motivatton alone was supplied, the

missing abil i ty cue was always assurned to be a single

fixed va}ue. This happened at the lel 'el of postqraduate

stud.ent,s of management. Other grroups of subjects did no,t

make any imputation about the missing information. In

their case, therefore, the single-cue curve always

crossed over the cun-es basecl on more than one cue. On

th is  bas j -s  of  th is  resul t  as ' . ;e l l  as those repor ted by

singh and Bhargava (Note 1), i-u seems reasonable to



9 9

state that impuiai ions are rnade more at the levd- of post-

graduate students than at t tre level of school- and uncLer-

grrad.uate students.

one objection aEainst the present interpretation of

the developmental changes i-n imputations can be made.

rnsteacl  o f  in terpret ing th is  d i f ference as funct j_on of

ager one may take the posit ion that imputati-ons are

l i-nlced with the rules people use. rm;outations are

restr icteo to situations where people fol low rnult iplying

ru le (of  "  s ingh,  in  press)  ,  r f  i -h is  is  sor  the develop-

mental- dif ferences in imputations coul-d be explained by

the : ru le  one fo l lows,  anc l  not  the aqe of  the subjects .

The available l- i terature on eocrni t- i-*ve algebra and

imput.ati  ons herps rule out the interpretation just mad.e.

Singh and Bhargava (Note 1, ' ,  had. used t i :e same set of

st jmuli with f irst-year undergraduate students as well as

postgraduate students cf raanaqement in a study of predic-

t ion of exam performance. For t lr is task, the f irst_year

corlege students had fotlowed an averaging rul-e but the

postgracuate students had fo-r lowed an adding ruLe. 
'

Nevertheless, imputations r{ere made by the postgraduate

students" This suggests that imputations are agre-related

and not rule-related..

(

J
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Slrnrnary

Itr brief, i t  can i:e saici that the mult iplying rule

evolves out of an averagiing rule in fndia around the age

of  20 years.  The per iod at  which such changre begins

appearing is around 1B-19 years, but clear mull iplying

operation is evinced by the postgraduate students. Also,

imputations about missing inforna-,- ion clevelops fair ly

late in the present task. i . ihen information about one

of the two causes is rnissinE, school and f j-rst-year

college students make no inference about the missing

information. However, postgraduate students assurRe a

single, f ixed. value for the rnisslng information. Develop-

mental d. i f ferences t--hus occur at the leve1 of both i-nfor-

mation integration and. information processing.

Tasl< Di f rerences

Does lggq.it ive Algqbra _Ref lect on Cognit ive ?

The posit ion taken above is that i t  is not. A

par t icu lar  n ; le  is  used-  consis tent  wi th  a par t icu lar

causal  schema.  I f  the schema var ies as a funct ion of

task, then people v,'oulc', be expected. to exhibit add.ir:g,

averaqing, multiplying, anc their combj-natj-on depencling

upon which schemdbgisprevalent in the group of respon-

den ts "
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Singh and Bhargava (Note !, Note 2) found that post_

graduate students of management predict exam performance

from information about motivation and ability by an acld-

ing rule but l i fe performance by a mult iplying rule.

The]'e therefore, suggesteci that people have different

causal schema for different tasks. so the sarne group of

subjects may be e:q>ected to employ different rules.

Experiment 3 of the present research folrowed this .

logic further, Management students who had shown

evidence for  mul t ip ly ing ru le  in  predic t ion of  r i fe  per-

formance were asked to predit the performance of manage-

ment trainees, a within-group member. Since people tend {

to behave in an egali tarian manner with members of their

own group and egali tarian philosoohy is analogous to -) he i

.  . . 1

parallel 'spattern in Motivation x Ahil i ty effect (Gupta &
. t \

Singh,  1981, .  S ingh 19Bj- ) ,  i t  v , ,as predic ted that  both post_

g r a d ' u a t e s t u d e n t s o f m a n a g e m e n t a n < 1 . p r o f e s s i o n a l m a n a g e r s <

rvould predict performance of a managernent trainee accord.ing

to an adding ru1e. There was indeed a pararlel ism pattern 
;

in the Motivation x Abilrty effect for both postgraduate

management students and professional- managers. This con-

f i-rms the hlpothesis crearry. rt  is also notable that

both students and managers followed the same rr.1e and so

the present result has high externa1 validity (Singrh, 
j .4

Note 3) .  This  resul t  arong wi th  the resul ts  of  s ingh and
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Bhargava (Note 1) on exam L;crforrnancr: anC Singh and

Bhargrava (t'lote 2) on life pe.z-formance sugrgest that

cognit ive algebra reall lz varies with the nature of the

task .

Does the hypothesis of task-diffenence raised above

imply that variat ions in cognit ive algebra would bc found

at each ]evel of development? The answer seems to be no.

?he same group of f irst year col lege students had

predicted both exam performance (singh & Bhargava, Note 1)

and l i fe performance (sinqh & Bhargava, Irtote Z) by the

averagringr ru1e. This indicates that there is perhaps an

interaction between agc and task. The group which is

able to fol]ow mult iplying can shift  the integration

process to an adding or an averaging rule, i f  the schemata

so demand- But the Eroup v,rhich has not developed a

murtiple necessary causar schema would tend to handle al- l-

tasks in the same way. The most frequently used strategy.

seems to be the averaging, rure. Tr-r is hlpothesis of Age x

Task interaction can possibly account for much of the

inconsistenelz in cognit ive algebra (anderson & Butzin.

1,974;  t rnc1e: :son & Cuneo,  19ZB;  Surber ,  1980,  1981b;

Wi l )<cning,  3_979t  1981)  .

rt  should be emphasized that shifts frcm mult ipry-

ing to adoingr rurc shourd not r:c intcrpreted as bask-
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s impl i f icat ion (Anderson & Butz in ,  1"974;  Graesser  &

Anderson,  1974;  Gupta & s ingh,  198j . ;  shanteau & Anderson,

L972) .  The sarne group of  subjects  who for lowed an addins

nlle for combination of rnctivation, abil i t ,y, and luck

factors fol lowed murtiprying for Abil i ty x probabil i ty

of performance effect. Accord.in9ly, i t  may be stated

that pararlerism and l- inear fan pattern are reflective

of true causal schemata consistent wi-th the practi .ces in

soc iety .

Strnmarv

There seems to be an interaction effect of age and

task on cognitive alg:ebra. The postgraduate students

who foIlow mult iplying in predict ion of l i fe performance

adopted an adding rure in pred-iction of exam performance

as vrel l- as managerial perfo:::nance. this did not happen

at  the level  o f  the f i rs t -year  of  co l lege students.

Fluctuations in rule thus occur more at the rever of post-

graduate than underqraduate students. Such f luctuations,

iL should be emphasi-zed., ref lect on prevalent causal

schemata and not task simplif ication.

.1
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Status of the Cul-tureiL Difference Hvpothesie

Tl:e results of presen-u research have important

implications for the cr-r l turar--difference hlrpothesis.

, \ccord ing to  Gupta anct  s ingh ( rger)  and s ingh et  a l  ( Ig7g) ,

Indian ancl Amerlcan college students cl i f fer in their outlook

on how mot ivat ion and abi t i ty  determine per formaoc€.

zimerican fol1ow mult iplyincr rure; rndian iol lor,. ,r an averag-

ingr rule.

This  cu l turar-d i f ference h lzpothesis  was or ig ina l ry

based on data from underr] 'rad.uate col lege stud.ents and

school  s tudents.  Even thougrh the present  research,used.  a

d j - f ferent  task,  the i 'esu i ts  are ident ica l  rv i th  those of

Gupta and s ingh (1981)  arnd Sing.h et  a l  ( Ig7g)  up to  the

level  o f  undergraduate s tudents.  This  conf i rms the

cul tura l  d i f ference h- l rpothesi  s .

Su rbe r  ( t gA ta ) ,  r vho  ob ta inec l  resu l t s  s im i l a r  t o

l -  h r r q n  n f  ( i r r n * -  r  - n . l  c - i  - . ^ L  |  4  ^ - 1 \  - * ^ r  - r  -  - - r -  t  a  ^ - ^u l r v D s  ( J r -  , - : n u L d  a n d  s i n g h  ( 1 9 8 1 )  a n d  s i n g h  e t  a l _  ( L g 7 g ) ,

proposed that task diff icul-ty can account for the fai lure

of  l ineaf  f  3p na1-f  ,o-rn i  n  Tr"a2l jyat iOn x Abi l i ty  ef feCt

She also demonstratecl that j" iot ivation x Abil i ty effect

y ie lds converg ingi ,  para l le i - ,  anct  d iverg ing pat tern when

e](am is described as 5llgr mgderatel-y di_f_ficu]t, and

e{9rc-]-Lgigftqglq. she, therefore, suggested task

d i  f + i  a r r ' l  * - - '  - ^s+ ! ! ruq ruv  c lD  an  a l t e rna t i ve  t o  t he  cu l t u ra l -d . i f f e rence

h l zpo thes i s .
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rn a series of experiments on predict ion of exam

performance (Slnqh & Bhargava, Note L), no evidence for

l1near fan pattern was obtained even when d.i f f iculty of

task was experimental ly manipulated. In the second series

of four experiments on pred-ict ion of r i fe performance

(singh & Bhargava, \ jote 2), opportunity available to the

stimulus persons r^ras manipulate<l as cl i f f iculty of task.

This manipulation did not yield result consistent with

the h lpothesis  proposed.  by Surber  (1981a)  e i ther .  In

fact, the l inear fan patt,ern was strongest when opporLunity

availa-ble to the stimulus persons was described as ar1.

E><pe:: iment 2 of the present research had manipulation of

opportunity too. However, the factorial plot of the

Motivation x Abil i ty effect on ri fe performance did not

change as a function of opportunity available to the

stimulus persons. considered together, resul-ts from

these stud.ies provide ct ear refutation of the task-diff i-

cu l ty  e><planat ion favoured by surber  (1gg1a,  1gglb) .  o"  
.

far as undergraduate students from rndia and the united.

states are concerned., they sti ] l  seem to d.i f fer in their

outlook on how motivation and abil i ty determine perfor-

mance.

Gupta and Singh ( fgef )  ca l led

that result of dif ference between

students is based on a very narrow

attention to the poi.nt

Indian and American

cultural group of
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college students. Moreover, paral lerism and r_i-near fan

pattern are not necessari ly restr ictecl to Tnd.ia and the

United States. In each country, there would be some

giroups who would follow parallelism and sorner^rho would

fo.J-low l inear fan pattern. The present resul-t bears upon

the suggest ion by Gupta and Singh (1981) .  fn  Ind j_a,

manaqement students i irdeed fol low mult iplyi-ng rule rvhen

they predict l i fe performance. No less i-mportant, they

also use an aciding rule i f  the task so demand.s. This

means that predict ion of perforrnance depend.s upon back-

g'rounds of the subjects (e.gr. ager cuLture) as vrel l  as

the nature of the task.

Summarrr-

The original- idea for a cultural dif ference between

r rndian and American studen.ts on how motivation and abil i ty

determine performance is st ir l  tenabr-e. Undergrad.uate

college students tend to adopt an averaging rule in

predit ion of exam as rvel l  as l i fe perforrnance. post-

graduate students, hovrever, fol1ow both rules depending

upon the nature of task. The hlpothesis of task-d.i f f iculty

does not seem to be appt-icable in rndia. Accordingly, i t ,

may be saicl that cognit ive algebra underlying predict ion

of performance depends upon age, curture of the subjects,

and nature of the task.

)

--+
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Further Work

rask e-i ffSIgEg

-Results of tne present research indi.cate that cog-

nit ive argebra cepencls upon the.nature of the task. The

tasks that trave been used to studiz the a-,reraqing-mu1ti-

plying controversy in precl ict ion of performance have

been restr icted- to performance in exam (Gupta & singh,

198L ;  Su rbe r ,  t gBOr  1_981_a ,  1981b ;  S ingh  e t  a l ,  1979 ;

s ingh & Bhargava,  Note L) ,  r i fe  (s inqh & Bhargava,  Note 2) ,

pr:zzre and athelete contest (Anderson & Butzin, tg74;

Kun et af, 1,974) , and on job.

To provide a soLici test of the hypothesis of nature

of task, i t  is no\{ necessary to studir other tasks. .For

exarnpre, iudgement of area from height and width (Anderson

& Cuneo,  L97B;  Wi lkeninq 1980.  1991) ,  per formance on

puzzres. games and sporbs i-om motivati.on and ability

(Ander-son & Butzirr, Lg74; Kun et a1, rg74; sr:ber 19go)

and distance from time and velocity (wilkening, 1981)

tasks where multiplyinq rul-e . harre been noted at quite early

age in the western curtures. Direct comparison with res-

pect to these tasks would provide clear evid.ence on whether

mult iplying rul_e really develops late in Indla as the pre_

sent resuLts of l i fe pe.rformance suggest.

l-
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Stalus of Stirylus person

.  
The d iscrepency betrveen the resur ts  obta ined in

Ex1>eriment 1 and 3 uras accounta):le by tl-re status of the
stimulus person- trostgraduate students predi_cted r- i fe
performance of high scrroor- student.s by a mu-lt iplying rule
but perfornance of management tr-ai-nees by an adding rure.
The acldingr type rule v'as hirpothesized on the basis of
similari ty between the status of the stimulus person and
the subjects. rf  this ingroup-outgrroup interpretation

has any merit,  further study of precl ict ion of perfonnance

of technicians, supervisors, managers ancl so on would be
e><pected to yield different results from the same group
of manageriar- subjects. ir{ore specif ical ly, they should
predict performance of their surcordinates according --o a
mult iplying rule but of a manaqer according to an adding
rule.

vroom (L964) has proposed that job performance shoulcl
be a mult ipl i-cative function of mctivation and abil i ty.
The result of an adding rule for management trainees in
Experi-ment 3 thus calls attenti^on to a need for more
detai led study of predict ion of job performance b1z managers.
such a work vrould have app-lied imprications for riranagement
of  human resources (pareek & Ra.o,  1981) ,  for  expectancy
of boss actually determ.i-nes performance of his subord.inates
(Livingrsron, Lg69) .

(

.J
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Problems of Impu_tatjons

I '{ost of the work on eognit ive algebra in rndia has

studied imputations at the Ievel of adults. The present

result also shows that imputations are mad.e onl_y at the

adult Ievel. Imputatlons provide direct cl_ue as to how

the missing information is handled, and we do encounter

many probrems of rnissing information in our daily l i fe.

Results of the present study lncicate that i t  is posslbte

to study precise imputations within the framework of

information integrration theory. Accordingry, detai led

study of imputations in social coEnit ion d.eserves furb,her

work.

rn a study of deserwed punishment from information

about intention and consequence of action of actors,

Leon (1980) found evidence for i-mputations even'with

young cht ldren,  r f  a  s imi lar  task is  used wi th  ch i ldren

in rndi-a, i t  wourd be possible to take cl-ear posit i .on

with respect to developmental and cross-cultural dif fer-

ences in  imputat ions in  soc ia l  cogni t ion.

Conc.Lud i nq Conunen_q€

rn his review of the status of developmental psycho-

logy in India, parameswaran egTZ) Laments that most of

the stud.ies of de'relopmental processes have been conflned

)

I

l
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to just the survey methods. They al l  have ,, loosely

designed methods" and "badly selected. samplesr' .  Also ,
di-scussion of the data is quite vagrue in most of the

published. l i terature. rn fact, al- l  studies lack any

developmental focus. They are not based on any specific

theoretical model either. -the second review of l i tera-

ture on developmental processes k,y Anandalakshmy (i .ggo)

hardly shows any noticeable irnprovement.

Singh and h is  associates (Gupta & Singh,  1981;

Singrh, L982,- Singh & Bhargava, trTote t;  Singh, Sidana, &

Salu ja,  1978a,  19TBb;  Singh,  S idana,  & Sr ivastava,  19Tg)

have recently applied i-nformation integration theory to

the study of chi ldrenrs cogni-t ion. These studi-es deal

with mult iple causation, that is, how various--causes,

facl l i tat ive as well as inhibit ing, are perceived to

operate in any event. Resurts from these experimental

stud.ies have clearly shor^rn that chil-dren have a good

matric sense, that they are able to uti.lize more than

one piece of information, and that their Judgrments indeed

obey algebralc rrr les. The present research was aLso

performed within the safire paradigrm. Results reported.

here furbher illustr.ete that information lntegration

theory can indeed provide a penetrating approach a" #g-
mental changes in social cognit ion.

L

1
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APPBIiDIX A

.I.s-ructi oqg-i- -LreLillgqt J

t  
rn treis exerciss, r am goingr to present informa-

tion about 37 stud.ents of stanqard x. They have been

drawn randomly frorn a quite rarge population of students.
Natural ly 

.they vary v; id.ely.r,^ri t le resoect to some of the
character ls t tcs i ih ich make one successfu l  i -n  r i fe .

You wil l  receive 2 t lpes of information about each
student' one tlpe of information would indicate hor"r
nlotivated is the student. Motivation means hoiv vigorously

J -

that student tr les on any assigned task or work. Thd>
lnformation is obtained from r.-4 teachers of each student.
These teachers had rcnown the stuoents for at least 5 years.
The teacher indicatec his opinion of the studentrs motiva_
tlOn (effort on an:r assiq'ed task) using labels Extreme.Lv

&r 
"r=;,

@  , a n d % .
Please note that teacher of each student is not the saine.
Also treat op'nlons of each teachers as equally irnportant
and varld information about stucrent r s moti-vation.

The second ty]pe of information i-ndicates the intel lec_
tual- capaclty of the student. This information is obtained
fr.om 1 teacher. Each teacher incricated his opinion o, an"
studentrs lntel l igence a10ng a 7-polnt scale: ExLrgnel. l .r,_or^r,

,. Bglpv,r averaqq, AvefEoS, 4bo.ve-,
aveFaqer Venr much aboye pveEErge, and..%

t



The third type of informatj.on

opportunity for grovrth is available

The available opporbunity will range

L20

indicates how much

to each student.

from No!-_qq gtl,

t

{-

verv Jrerrz low, 4 liElle bit q€, jjome-, A rnode€g*: amoqrrt

of , Faigl-v quchr A qoq4 {qg1-oj' @, and

A!l. This information was obtained from a teacher with
'complete 

knowledge of studentrs family and other condi-

tions. Opportunity for growth depends upon socio-

economLc eondit ions, physical, social and educational

faci lLt ies, and scope for doing whatever one wi_shes to

do- Teachers v'rere, therefore, asked. to ind.icate thej-r

assessment of opportunity availabre for grou'th of each

student along the above-mentioned. 9-point verbal scale.

A11 the 3? students selected for this study have al l  th-e
L

wi1l, therefore, pay careful 'attention to their tvro i ,  
o

j.nternal characterj-st ics of nqtiyati-on and. intel lectual

"-p."itJ vrhile predicrirn ,.ilil" n.rl
each student. .L

rnspite of our best att,emptsr w€ could not arways

get informatlon from all the four teachers about the

motivation of each student. rn sqne cases, you wil l  thus

get information from 3, 2, or 1 teacher. ,rn a few cases, rt
motivation informati.on will not be avai.rable at all. slmi-
'r - 'r -- 

'.'--

larry, in a few cases, inforniatlon about abirity wirl also
:

unity_available for do well in their l i fe. you
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be absent, I , 'Ji th these case,si )rou ivi1l act on the basis

of whatever i-nformat.ion is avai-lable about him.

KnowJ-ng mo!_:,v-a! on and iqleJ_lectual, cqAqc_rL_t_y of

the student with aIr opportunity available to him, you

have to predlct hovr well the d.escribed stud.ent wourd

perform ln hls lLfe. ,That lsr hor^r high he ivould go in

his l i fe- ( l le assume that each student wourd go to some

p::ofession. By l i fe performance i.re nean performance in

a profession on1y.) your predict ion of hls l i fe perfor_

mance wil l  be made along a 21-step la,Jder scale. This

scale begins with L and ends with 21. 1 means he ,,rould

relnsin at the bottom; 2 j. rneans ke vrould reaclr the peak.

other numbers denote performance of cli-fferent magnltude.

r:or each student, you have to pred.ict +-he level of his

l i fe performance. (ble assume that effort on task and

intel l igence tr i . l l  remal-n at the same level throughout his

l i fe. ) tseeause these students vary widely in effort and

intellectual capacity, r urge you to make predictions as

precJ.se ly  as poss ib lc .

\

To make you familiar

the use of response scal-e,

Please work wi th  a l l  the Iz

to understand the task. It

understand the task fully.

feel free to ask.

wlth the nature of the task and

I i . ,r i l l  give 12 practice examples.

example-s one by one, and try

is extremel-y imporb,ant that you

If there is any question, please
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i\f ter the practice period, I vri l l  give you this

pack of 37 cards. Rate al l- the 3? card.s one by one.

Enter  the Code (no.  1-37)  in  the f i rs t  co lumn of  the

Response Sheet and your predict ion of his l i fe perfor-

mance in the second coh:rnno Once you rate all the 3'l

cards, shuffle tirem thoroughly and rate them for the

second. t ime. Please repeat, i t  for the third t ime also.

This means you wil l  real ly be makinq tt1 judgrments.
:

Please take the tasl< seriously and extend your

best cooperation.

Thank you,

A

.{

t

.\

).

t
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APPEN-DIX C

TabLe 6

Summar,z qf 6 x 3 x ? x 3 x 3 (Developmental Groups' x

Trial-s x Nunrbef of /rve€aoe Motivation Jnfoqmat_Lon x

of Var:Lencs on Pred.ic*

t, j-og of Lif e Performance g Experiment 1

rl

Source SS df MS, F

Betvreen-Sub iects

A: Developmental Groups

Subjects within Eiroups

groups

3 9 3 7 . 3 4

LBO42.L5

r . 4 3

9 2 . 7 7

2 5 9 7 . g g

7 0 5 . 9 9

356 .49

2 3 6 7 . L 6

31211 .53

6 L 5 . 3 7

5 4 1 3 . 9 5

52448 .72

1 6 7 g . g 4

B 9 C 0 ,  7 0

787.47

730.74

o . 7  t

9 . 2 8

9 . 4 t

L5605.77

6 1  . 5 4

7 9 . 6 2

26224.06

1 6 7 . g g

3 2 . 2 5

6 .  0 2 * *

0 . 0 8

0 . 9 9

795.56**

3 ' 1-4't*

9 1 3 . 1 7 * *

5 .zLrc*

5

1 3 8

1

5

1 3 8

2

1 0

2 7 6

I t i thin-Sub ieccs

13 s Trials

A x B

B x St&jects  wi th in

n

1 0

2 7 6

?

C: Nurnber of Averagre
I{otivation Informati.on

A x C

C x Subjects rn'ithin groups

D:  Mot ivat ion

A X I J

D x Subjects within groups

E :  Ab i l i t y

A : r E

E x Subjects within groups

7O5.99  4 I .L6 r . - r '

7 l - ' 3 0  4 ' 1 6 ' t *

7 ' 7 . r 5

2

1_0

276
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Source S S d.f I \4S.

x

B x C

A x B

B x C

+f+

2 0

552

B x D

A x B x

B x D x

B x E

A x B x

B x E x

C x D

A x C x

C x D x

SriJcjects within aJroups

qroups

1 5  . 9 6

' 7  0 . 4 2

L 7 0 9 - L 4

n  a  A 4
! 4 . . + J .

4 8 - 1 0

2 7 8 8 .  8 3

4 7 . 5 3

L 2 3 . 2 5

2 9 2 7 . 6 7

3 7 7 7 . 2 6

L 6 2 . 8 7

2 9 2 2 . 3 3

L  1 1 0 . 7  3

420 .96

2 5 7  0 . 1 4

2 4 6 . 6 9

284 .34

5 3 0 0 . 8 3

3 4 . 5 3

92.1-B

2 6 L 2 . 7 7

7 . 9 8

9 . O 4

6 . L 9

3 .  1 0

2 . 4 0

5 . 0 5

1 1 . B B

6 . 1 - 6

5 . 3 0

l -BBB.63

L 6 . 2 g

1 0 .  5 g

5 5 5 .  3 6

4 2 . 7 0

9 . 3 2

6 r . 6 7

t 4 . 2 2

9 , 6 0

8 . 6 3

4 . 6 L

4 . 7 3

1 ) A

7 . 3 4

0 . 6 1

0 . 4 8

2 . 2 4

1 . 1 6

t ' l9 .37**
I

t . 5 4  A

59 .g* t

4 r52*t'

6  r 4 2 * *

7 , 4 8

r . o 2

0.9 '7

2

1 n

L t o

A

2 0

552

2

1_0

2 7 6

a
L

1_0

z  t o

4

2 0

552

a

2 0

552

t)

Sr-r-bjects within

E

Suojects within qroups

D

Subjects within groups

C x

A x

C x

E

C x

E x

D x E

A . - x  D  x

D x E x

E

Subjects within groups

E

Subjects within groups

B x C > l D l

; \ x B x C x

B x C x D x

D

Subjects  iv i th in
qroups



L26

dfSource SS MS

B x C x E

A x B x C x

r J x u x . E i  x

E

SuJrjects within girou.ps

qroups

l _8 ,  g3

1  1 9 . 0 5

2 3 4 4 . 6 L

4 5 .  8 6

L 7 L . O t

4 9 L O . 2 6

6 1  B .  8 7

337.41-

4448 .60

87 .47

7 7  g  . 9 5

50L0 .21 .

4

2 0

552

a

4 0

1,1,O4

4

2 0

552

B

4 0

L L O 4

4 . 7 3

5 . 9 5

4 .2 ,5

5 . 7 3

4 . 2 7

4 . 4 5

L 5 4 . 5 2

1 6 .  8 7

8 . 0 6

7 , 6 8

4 . 5 0

4 . 5 4

t . t 4

1 . 4 0

L . 2 9

0"96

1 9 . 2 0 * *

2 . 0 9 * *

t . 6 9

0 .  9 9

B X D x E

A x B x D x

e -  
B x D x t r x

D x E

C x D x

D x E x

.  B x C x D x E
l

A x E x C x D x

B x C x D x E x

E

su,l:Jects within

C x

/i, x

C x

E

Subjects within groups

E1

Suirjects within
groups

$* v,

* h
v

* : k  6

,<  ,05

< . o L

\
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APPENDIX D

Table 7

S,r rnm"rvof  6x"3 *  2  *  3  *  3  (D"v. Ioprn"nt . . , -1  Groups

x TFiaIs x LTrrnner of l.sovalarit \4otivation Informa-

.!.ro_n_-4 l"totivatLon x Abilit Analysis of Variance
-r-- .

on Predict ion qf Llfe_perfonnance: E:<periment 1

Source
r>b df MS F

Between*Sub iects

A: Developmental Groups

Subjects within groltps

groups

3 4 4 r , 4 3

1 - 4 ? 1 0 . 6 5

9 . 6 ' 7

J . U J . 5 4

L 9 2 9 . 9 2

l - 0 1 6 . 9 4

1 _ 8 1 .  L B

1 9 6 3 .  1 3

9 0 7 9 5 . 0 5

1  1 6 . 6 3

9 0 2 2 . 5 7

5

1 3 8

6 8 8 . 2 8

1 0 6 . 6 0

6 . Q 6 * *

4 . 8 3

1 0 .  3 5

6 . 9 9

0 . 6 9

1 . 4 8

1 0 1 6 . 9 5  7 1 . 4 9 * * '

3 6 . 2 4  2 . 5 5 * *

! 4 . 2 3

4 5 3 9 7 . 5 2  1 3 9 9 . 7 3 * *

1 1 6 . 9 6  3 " 5 7 * *

3 2 . 6 9

>
Wlthin-su_b iects

I  r  Tr i -a ls

A . x  B

B x Snbjec+-s within

2

I U

2 7 6

t

5

r J 6

2

L o

2't6

Cs Number of Isovalent
Motivatiori  Information

A x C

C x Subjects within groups

Ds Mot ivat ion

A x D

D x Subjects within grroups
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L 2 8

Souree l.i,sdfS S

A X

z

1 0

l t o

B x C

A x B x

B x C x

D

B x D

A x B x

B x D x

Abi l i ty

E

Subjects within groups

6 2 7 2 7 . O A

1  3 6 8 .  3 8

B g 8 5 . 4 0

z .  J u

5 3 . 4 3

-  
1 3 7 0 . 2 4

1 0 .  3 B

7 6 . 4 L
2936.86

L 2 . 7 4

L 5 6 . 2 4

3 0 7 2 . 0 6

4020.64

1 9 8 . 3 0

3357 .27

1 _ 4 7 . 3 L

4 0 1 . 8 8

2 5 7 3 . L 2

t L 9 7 . 8 6

879 .20

6 8 4 5 . 6 1

3 1 3 6 3 . 5 0

136 .84

3 2 . 5 6

4  1 -
r .  a f ,

5 ' 3 4

4 . 9 7

2 . 5 9

3 , 8 2

5 .  3 2

3 . 1 8

7 . B L

5 . 5 6

201,0.32

1 9 " 8 3

1 2 . L 6
':

7 3 . 6 6

4 0 . L 9

9 . 3 2

299 .46

4 0 . 9 6

12 .4o

9 6 3 . 3 7 * *
I

4 . 2 9 x *

0 .  2 3

1 . 0 8

O r49

o ; 7 2

0 i  5 7

L . 4 0

1 - 6 5 . 2 7 * *

L . 6 3

i
7 . 9 0 * t

4 .  31 'k l

4

1 0

2 7 6

4

2 0

552

4

4 U

552

2

1 0

2 7 6

2

1 0

276

4

2 0

552

Subjects wj-thin groups

SubJects within groups

B x E

A x B x

B  x . E  x

E

Subjects within groups

<l
I

, T

I
f
I

I
I

i
I

tr-

24.L5* !

3 . 3 0 *

t
I

C x D

A x C > l

C x D x

D

Subjects vri thin qroups

x E

Subjects within groups

E

Sr:.bjects within Eroups

C x E

A x C

CxE x

D x E

A x D x

D  x  E . x
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I

Sou.rce df MS F

B x C x D

A > l B x C x

'  B x C x D x

x C x E

A x B x C x

B x C x E x

B  x D  x  E

A x B x D x

B x I f x E x

>

C x D x E

A x C x D x

) r  
c x D x E x

B x C x D x E
r
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AIJPET]DIX E

Instruc! i_ons_i _Exper:_Lment 2

In this ez.periment, I am goJ-ng tc present informa-

tj-on alcout some boy stud.ents of Standard. X. They have

been dravrn randomly from a quite large populatlon of boy

stucients. Natural ly they vary widely with respect to

some of the characterist ics which make one successful Ln

l i f e ,

You will receive 3 tlpes of j-nformation about each

student. one tlpe of information woul-d indj-cate how much

efforb, the student puts in. Efforb on task means hov,r

viqorously that strrdent tr ies on an-J- assigned.task or vrork.

This infonnation is obtai-ned. from , cn€ teacher of each

student. The teacher indicated his opini.on of .  the studentrs

effort on any assi-gned tasl< usi-ng 1ab9trs *:I"r, Verxz qarelyl

Once in a while, Sornelirnes, euils._-s.ftln, Very.jfFgn, and

Always. You have to consider opinion of the t€acher as

valid informatj-on about the trying habit of each student.

The second t lpe of information indj-cates the intel-

Lectual capacity of the strrd-ent. This j_nformation is

obtalned from L teacher who knew each student quite well.

The teacher  ind. icated h is  op in ion of  thc s tudent ts  in te l -

ligence along a 7-point scale; Extremely low, ygIx,g!

belolq avgraqe, Belovr averaqe, Egggg, 4,bo_ve qll-qlqeqe, Vetr/

r.nuch above averaqe, and ExtFemqlv hiqh. you have to con-

+
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sider opinion of the teacher as valLd information in

forming youb judgnent of stuclentrs intel l igence.

The third t1z1:e of informaticn inCLcates how much

opportunity for gror^rth is avaj-Iable to each student.

The available opportunity will range from ygEy _qeqt,log,

A,t:Lttl_g bit of , F_ome, A rnoderate pmount _of 1 Eaiqly Fuq_b,

A qfeq! deal of, and AL!. . This informat,i-on is obtained

from a teacher who had known studentr s family quite werI.

Knorving effort on t,ask and inteliigence of the

stuclent as well as opporb,unity available to him, you

have to predict horv well the describecl student would

perform in his I j- fe. That is, how high he would go in

life. (Vie assllme that each student r*ouId go to some

profession. By l i fe performance we mean perfonnance ;;

professton onIy. ) your predict ion of his l i fe pcrfcr-.

mance wi l l  be made a long a 2 l -s tep ladder  scale.  This

seale begins witi: 1 and ends nvith 2L. 1 means he r,vould

rernain at the bottom' 2L means he viould ieach the peak.

other nurnbers denote performance of different magnitude,

For each student, you have to predict, the Ievel of his

l- i fe performance. (We assume that effort on task and

intelllgence lvi11 remain at tlee same level throug,holrt his

l i f e .  ) '
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To make you famil iar with the nature of the task

and the use of  response scale,  I  wi l l  g ive 10 pract ice

examples. P1ease work r^ri th al} the 10 examples one by

one, and try to und.erstand. the task. It is extremely

imporL.ant tliat you understand the task fully. If there

is  any quest lonn p lease fee l  f ree to  ask,

After the practice period, I wil l  give you this

pack of 36 cards. Go through al 1 the cards to famil ia-

r ize yourself with the characterist ics of target student

and then shuff le the cards thoroughly. Rate al-I the 36

card.s one by one. trnter the Code No. in the f irst column

of the Record Sheet and your predict ion of his l i fe per-

forrrrance in the second column. Once you rate all the 36

cards, shuff le al l  the cards thoroughly and go to the

second Record Sheet" Rate the cards for the second t ime.

This means you wil l  real ly be maki.nq 72 judgments,

Please take the task seriously and ext.cnd your best

cooperation.

Thank you.

y
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APPENDIX F

Instructjons : Expelilmggl !

In this decision-maki-ng task, we are going to pre-

sent information about some management trainess of an

organization. They have randomly been drar+n from diffe*

rent d.epartrnents/units ( i .e., Personnel, i4arketirrg,

Flnance and. Accounting, Production, I ' laterJ.al) of a large
' : . . :

organization. Natu::al-Iy they vary widely with respect

to some of the characterist ics which make one a success-

fu1 manag'er.

Ybu wil-I  receive 4 types of inform;:t ion about each

trainee. One type of information inCicates what has been

his motivation for doing weLL . i-a Lris respective f ield of

work. Moti-vation means his i .r i l l inqness t 'o do well i  how

sincerely anc1 vigQrously he has been trying to complete

his job or task; horv much effort he has been puttingr ln.

This information is o$tained by considering the opinion

of 2 bosses who supervised him recently. Please note

that, bosses are not the same for each trainee. The

assessment of traineers inotivation wil l  be presented along

a scale' of Eltt_femebf-IoL ' :I@

average-, Ave-rage, Abp-ve--errgqgge, ,

and E:cbliemef,-lt--hig-h. P1ease consider the assessment of

motlvation aS an objective and valirL index of each traineers

motivation.

,{

Y

7

r l . .
I



1 3 4

+
{

?he second type,of inforrnat. lon indicates the arci-

l i ty  (capabi l i ty ,  in te l l igence)  of  Lhe t ra in€€.  This

information i-s also obtained in the ,same way as motiva.-

.t ion. 
fnformation about abil i t l r  wil l  also be p::esented

alonq the sarne 7-point verbal scale of Eg_t_rerqgll, l.cr:l,

Verv much below averaoe, EgJovr ryqq*g., A._yerqge, $$)5'
avsrase, Verv much abovg averaqe, ancL Extrejllelv biqh.

Prease consider  the assessment  of  e l : i l i ty  as an object ive

and valld index of traineer s capabil i ty.

The third type of i .nformation indicates the r-uck

(fortune) of the trainee, Luck means casual happenings

of events in good or bad manner by chance. To determine

how luci(y a trainee has been in his 1ife, each trainee.

was requested to recollect 1oo une>pect,ed events of his

l i fe- on the basis of the numbers of posit ive and nega-

t ive outcomes of those unexpected events, each Lrainee

was adjudged as -unlucky or lucicy. How lucky (fortunate)

Ls a person wilr be described along a 7-point verbal

seale of EJctremelv unl€.k.r, Veqy_g41gcl_<y, $!g9$1,

se,itrrer l+nlucFy .ngr: Iucly, .Lrtg.Jiy, I'efv lugJry, and Exgrerngllt

lq:ckv. Please consi-der this index of ruck. as rel ial: le and

authentic descript ion of each traineers luck or forbune.

The fourbh tlpe of information ind.icates the probabi-

l i ty (chance) of success 1n the departrnent of a trainee.

h
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ProbabilJ-ty of success refers to rvirat are the chances of

having success in the manaqerial caCre of the department.

Probability of success :in a department clepends upon a

number of charactcrist ics of the department, namely, cohe-

siveness, task diff icul-ty and clarity, suppo:it  of bosses,

cooperation from subordj-nates, etc. CorrsiCeringt such

aspects of each departnent, an index of probabil i ty of

SucceSS in that department has been rvorked out. trrobabi-

l i ty of success in managerial cadre bt a deparbment wil l

thus vatar from O to 1. For present purpose, please con-

sider the estj-mate of probabil i ty of success as highly

aceurate.

This exercise requires you to look at the record of

each tna inee ( i .e . ,  h is  mot ivat ion,  h is  capabi l i ty ,  and

his lucl<) as weLl as at the probabi- l i ty of success j.n his

department ancl to pred.ict what. would be his performance

as a manager. Please note that these trainees wil l  be

absorbed in the regular managerial cadne short ly. Your

e>cpectations from each of the trainees is thus required..

Your e>cpectation of each trainee will be expressed along

a 21-step lad.der sca]e. I t  begins rvith 1 and ends with

2L. The bottom step means that the t.r'ainee will have low

success as a manageri t f ie top most step of 21 means that

you expect hjrn to be a great success. Other steps repre-

sent intermed.iate levels of perfolmance as manaEer. You

,{
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wil l  be choosing one of .  these 2L numbers to ind.icate

your  expectat ion of  each t ra ineers per formance as a

managrer. Since trainees vary rvldely in their motiva-

t ion, abil i ty and luck as well as j-n the probabil i ty

of success associated with his d.epartment, i t  is guite

natural 'to use nunbers from the entire scale of, L-ZL

to indicate their performance as manaqers. I  urge you

to judge them as prec ise ly  as poss ib le .

To make you familiar vrith the nature of the tasl<

and the use of response scale, I  wil l  give you 15 prac-

t ice examples.  P lease work wi th  a l l  the 15 pract ice

exarnples one by one, and try to understand the task. It

is extremely imporL,ant that you un<lerstand the Lask

fuI Iy .  I f  there is  any quest ion,  p lease fee l  f ree to

ask.

After practice, I  ivi l l  give t l i is deck of 90 cards

These cards have mnnbers betvreen 1-90 written on the top

right corner as thej-r cod.e nurnber. ycu w:111 rate all

the 90 card.s one b1' one; Please enter the code number . l

of the trainee in the f irst column of the Resporise sheet

and your ex;rectatj.on from him as manager in the second

column. Once you rate, al l- the 90 cards, please shuff le

them thoroughry and rate them for the second. time a1so.

This  mcans you wi l l  reaI ly  be judging 180 t ra inqes.  We

A
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are interested in

these persons.  I t

act in spontaneous

your intuitive naturai reactj_on to

is. therefore, necessary that you

way.

/1,

Please take the task seriously and extend your

best cooperatj.on. your genuine cooperation vril-I have

great scientific and management J-mplications,

Thank you veqf much.

F
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