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2
Abstract

:

1 Three experiments are reported investigating experts' and laypersons'

conceptions of intelligence. In the first cxperiment, persons studying in '+

a college library, entering a supermarket, and waiting for trains in a rail- i

road station were asked to 1ist behaviors characteristic of either "intelli-
gence," "academic intelligence," “"everyday intelligence," or “"unintellicence,”
and to rate themselves on each of the three kinds of intelligence. In the
second experiment, experts and laypersons (excluding students) were asked to
rate various properties of the behaviors listed in Experiment 1; the

laypersons also rated themselves on the three kinds of intelligznce and tock

an IQ test. In the third experiment, laypersons received written cescripticns

of behaviors characterizing fictitious people, and were asked to rzte these a
people's intelligence. We found that pcople have well-formed preiciyres !
correspording to the various kinds of intelligence, that these prctot;,pes

are quite similar for experts and laypersons, that the prototyz2s are clos2ly
related to certain psychological theories of intelligence, and that the
prototypas are used in the evaluation of one's own and others' intolligsnce.

|
Moreover, proximity of one's behavioral self-characterizations to an ideal ;

prototype is quite strongly related to intelligence as measured by an IQ test.




Conceptions of Intelligcrce

Peoplc's Conceptions of Intelligence

Because of its importance in the everyday world as well as in psycho-
logical theorizing and measurcrent, intelligence has been a heavily researctc?
psychological construct during most of the present century. Research on
intelligence could be broadly classified as being of two types, dcpending
upon the nature of the theory‘motivating the research.

wost research on intelligence has been devoted to the conctruction ¢-?

testing of what might be referred to as "explicit theories" of intelligerce:

Explicit theories are constructions of psychologists or other scientists

that arc based or at least tested on data collected from pecple perferming

tasks presumed to measure intelligent functioning. For exarmple, a batiery
of menial cbility tests might be administercd to a large group of pceple i
and the dita from these tests enalyzed in order to isolate the proposed '
sources of intelligent behavior in test perfcrmance. Although investicetcss
working with explicit theories of intelligence might disagree as to the
nature of these sources of intelligence--which might be proposed to te i
factors, ccmponents, schemata, or some other kind of psycroicgical construct--

they would agree that the data base from which the proposed constructs shz:iZ

be fsolated should consist (directly or indirectly) of performance on tasks %‘

requiring intelligent functioning. %
A less sizable research effort has been devoted to the disco.ery of whze

might be referred to as "implicit theories” of intelligence: Implicit the- iv

ories arc constructions of people (psychologists or laypersons) that reside ~{[

in the minds of these individuals. Such theories need to be “disccvered®

rather than "invented” because they alrcady exist, in scme forn, in peoplc's

heads. The goal in research on implicit theories of intelligence is to fir?

out the form and content of pcople's infonual theories. Thus, onc attesioss
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to reconstruct already existing theorics, rather than to construct new thecries,

The data of interest are people’'s cormmunications (in whatever form) regerding
their notions as to the nature of intelligence. For example, a survey of
questions regarding the nature of intelligence might be administered to :
large group of people and the data from this survey analyzed in order to
reconstruct people's beliefl systems. Although investigators working with
{mplicit theories of intelligence might disagree as to the nature of people's
beliefs, they would agree that the data base from which the prcocsed constructs
should be iso]ateg should consist of people's stated or exerciscd beliefs

regarding intelligent functioning.

He believe both explicit and implicit theories of intelligence should

. be of interest to psychologists. Explicit theories are interesting becau:e
the importance of fnteI]igence to psychological theory and measurcment, ot
well as to society, make it worthwhile to know insofar as we are cble whzt
intelligence is; because these theories can serve as the basis for the
systematic and rational assessment, and eventually; training of intellicence;
and because these theories can suggest where people's conceptions are adcg.zte

and where they are inadequate, and thereby help shape these cenceptions.

Implicit theories are interesting because the importance of intclligence |
fn our scciety makes it worthiwhile to know what people mean by intellicerncs;

because these theories do in fact serve as the basis of informal, everyday

assessment (as in college or job interviews) and training (as in parent-chil?

interactions) of intelligence; and because these theories may suggest aspeces I

of intelligent behavior that nced to be understood but are overlooked in g

available explicit theories of intelligence.

We believe the importance of implicit thcories of intelligcice has b:en
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underplayed in psychological research. Most of the assessment and training
of intelligence that transpire in the real world are based upon implicit
rather than explicit theories of intelligence. For example, meny more
assessments of other people's intellectual abilities are macde in the
coursc of interviews and even everyday social interactions (such as cock-
tail parties, conversations at coffee breaks, and the like) thin are rade in
the:evaluations of scores from intelligence tests. Moreover, people
(even psychologists!) seem ultimately to trust measurements made on the
basis of their implicit theories more than they trust measures:zrnis rac: on
the basis of explicit theories. Psychologists conduct intervic.s all of
the time, despite the notorious low validity and reliability of interview
assessments; and psycholocists as well as others seem to believe in the
outcenes of these interviews. We have much more often scen pocple expras-
sing estunishment at mental test scores that are inconsistent with the
people's informal assessments of the intcrviewee's intellectual czpabilities
than vwe have people expressing astonishment at their own poor jucg-ent after
finding out that the mental tect scores were inconsistent with their perscral
assessments.

.The remainder of this grticle will dcal with people's conceptions, or
imp1icit'theories, of intelligence, although attempts will be made to inter-
relate these implicit theories to explicit ones, and to comparc people's
subjective judgments with measurements from “objective" tests. We sh2ll be
concerqed not only with what people's conceptions are, but with how pecple
use these conceptions in assessing the intelligence of others on the basis

of descriptions of these others' behavioral tendencies.

G




!!.-.-.-!.-!!-.-.'“"u'-ﬂlﬂﬂ!-!n;?Tﬂhwq -

Conceptions of Intelligence
6

Onc question that needs to be answered in the proposed approach to
intelligence is that of whose notions are to serve as the deta base of
interest. The main groups that have been studicd so far are experts
in the field of intelligence, adult laypersons, children, 2nd individuais
(usually adults) from other cu]ture;.

Most often, the "subjects" in this approach have been "experts” on
intclligence. The most well-known exarmple of the approach is probably

a symposium that appeared almost 60 years ago in the Journal of fducatic-a)

Psvchology {“Intelligence and its Measurement,"” 1921). Fourteen experts
gave their views on the nature of intelligence, with definitions such as
the power of good responses from the point of view of truth or fact (€. L.
Thorndile), the ability to carry on abstract thinking (L. M. Terrzn), ant

the ability to adapt oneself adequately to relatively new situctions in 1i{2

(R. Pintner).
Viewed narrowly, there seem to be as many definitions of iutellijer::

as thcre were experts asked to define intelligence. Viewed brocdly, ho.tver,

two themes seer to run through at least several of the definiticns in the
corplete set: the capacity to learn from experience and the capacity to
adapt to one's environment. These themes run through definitions of more
recent experts as well. Ferguson (1954) has viewed intelligence prirarily

in terms of the ability to transfer training, and Piaget (1972) has defirc:
intelligence largely in terms of one's adaptation to the envirorrent in which
one finds oneself.

Some psychologists have argued that laypersons should forn at lcast

one population to be studied in research on people's conceptions of intclli-
gence. A leading proponent of this point of view is Neisser (1979), who

is largely responsible for reawakening modern interest in people's concenticns
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of intelligence. According to Neisser (1979),

“intelligent person” is a prototype-organizcd Roschian contcpt.
Our confidence that a person deserves to be called "intelligont”

depends on that person's overall similarity to an imagined pre-
totype, just as our confidence that some object is to be called
“chair" depends on its similarity to prototypical chairs. There
are no definitive criteric of intelligence, just as there erc
none for chairness; it is a fuzzy-edged concept to which rany
features are relevant. Two people may both be quite intelli-
gent and yet have very few traits in common--they resemble

the prototype along different dimensions. Thus, there is no
such quality as intelligence, any more than there is such &
thing as cheirness--resenhlance is an external fact anc nct

an internal essence. There can be no process-based defiri-
tion of intelligence, because it is rot a unitary quality. It
is a rescermblance betweer two incdivicuals, one real and the
other prototyrical. (p. 185)

Neisser has noted that he is not the first to express such a vic., vhickh Lo

has traced back at least to E. L. Thorndike (1924):

For a first approximation, let intellect be defived as thzt gual-
ity of mind (or brain or behavior if one prefers) in respezt t:o
which Aristctie, Plato, Thucydides, and the like, differed rrct
from Athenian idiots of their day, or in respect to which the
lawyers, physicians, scientists, scholars, and editors of r¢;utec
greatest ability at constsnt age, say a dozen of each, differ
most fro~ idiots of that age in asylums. (p. 126)

Neisser has suggested that tests such as the Stanford-Binet have been reowcr-
ably successful because they consist of large numbers of items thati assess
resemblance to different aspects of the prototype. Individuel items functicn

like individual dimensions of a chair in the construction of a prototiye.

Neisser (1979) has collected informal data from Cornell undergradu2tc.

regarding their conceptions of what intelligence is. More formal studics ke

I ;vnFVbﬁﬁ*f#%%**&muyﬁv«r««%s~ L e e R AU e 2 S e
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been conducted by Cantor (Note 1), who asked adult subjects to list attri-
butes of a "bright" person, and by Bruner, Shapiro, and Tagiuri (1952), vho
asked people how often “intelligent" people also display otlier personality
traits. These authors found, for example, that intelligent pecple are litely
to be characterized as clever, deliberate, efficient, and encrgetic, but not
as apathetic, unreliable, dishonest, and dependent.

Siegler and Richards (in press) asked adult subjects to characterize
intelligence as it applies to children of different ages. They found a tren?
toward people corceiving of intelligence as less perceptual-icter ard zs reve
cognitive with increasing age. Yussen and Kane (in press) asked childrer in
the first, third, and sixth grades what their conceptions of intelligerze ere.
They found that older children's conceptions were more differentiated then vire
younger children's; that with increasing age, children increaciicly charicter-
jzed intelligence as an internalized quality, that older children were less
likely than younger ones to think that overt signs signal intelligence, erd
that older children were less global in the qualities they associated with
intelligence than were younger children.

Wober (1974) investigated conceptions of intelligence arcng members of
different tribes in Uganda, as well as within different subgroups of the tribes.
Wober found differences in conceptions of intelligence both belieen and wittin
tribes. The Baganda, for example, tended to associate intelligcnce with
mental order, whereas the Batoro associated it with some degrec of rentsl tur—cit.
In terms of semantic-differential scales, Baganda tribespeople thought of intelli-
gence as persistent, hard, and obdurate, whereas Batoro thought of it as soft,

obedient, and yielding.

i U Sy B g S s v s




Conceptions of Intellicence

9

We performed three experiments investigating American adults' conceptions of

intelligence. In the first, people in a train station, entering a super-
§ market, and studying in a college library were asked to list behavicrs
f characteristics of either "intelligence," “academic intelligence," "cveryday
] intelligence,” or "unintelligence," and to rate their own intelligence,
academic intelligence, and everyday intelligence. In the second experiment,
- both laypcrsons answering a newspaper advertiscment and experts answering
a mail survey were asked to provide various kinds of ratings of the behaviors %3
obtained in the first experiment; the laypersons also rated their own intelli-
gence, acadcnic intelligence, and everyday intelligence. In the third
experiment, laypersons selected at random frcm a New Haven area phone book
vere asked to rate the intelligence of various fictitious people who were

characterized in terms of differont mixes of the behaviors listed by subtjecis

in the first experiment.
EXPCRIMERT 1
In this experiment, we set out to campile a master list of intelligent
and unintelligent behaviors, and to ascertain various characteristics of

these behavicrs and their rel>*ions to the people who supplied them.

Method
Subjects }é
This experiment involved 186 subjects in all, including 61 people studying i%

in a college library at Yale, 63 people waiting for trains in the Nee Haven
train station during morning and afternoon rush hours, and 62 people entering
8 local supermarket.
Materials

Subjects received a blank page on which to list behaviors characteristic

of "intelligence," "academic intelligence," “"ecveryday intelligence,” or “unin-

R I R R T R
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telligence,” and a'page on which to rate themselves (on a 1=10w to 9:high scalc)
on intelligence, academic intelligence, and everyday intelligence.
Design

Subjects listed behaviors characteristic of just one of the four inves-
tigated attributes, but rated themselves on each of three attributes.
Procedure

People were approached by one of four experimenters (two males, tuwo
females) in each of the locales and were asked to give five minutes of their
time to the experiment. They listed characteristic behaviors first, &-2
then rated themselves on the three scales.

Results

Comnilation of Master List of Behaviors

Behaviors listed by the subjects were compiled into a master list of
behaviors. Behaviors were incluced if they werc listed even just otce, &'-

though obvious redundancies were eliminated. The final 1ist consistcl ¢f

250 behaviors, of which 170 were for the various kinds of intelligerce

("intelligence," "academic intelligence," "everyday intelligence") ar? 12

were for unintelligence.

Correlations of Frequencies of Listed Behaviors

Table 1 shows the correlations between the frequencies with which cech
of the 170 intelligent behaviors was listed by subjects in cach setting Yor .
each type of intelligence. Since responses were summed over subjects, these E’
data can be interpreted for the three subgroups, but not at the level of inrdi- ‘

vidual respondents. In the library setting, frequencies of listed bchaviors

were significantly correlated for intelligence and acadcinic intelligcnce
but not for intelligence and everyday intelligence; in the railrpad and

supermarkct scttings, the opposite pattern of results obtained: corrvela-
tions between frequencies were significant for intelligence and everiday

intelligence, but not for intelligence and academic intelligence., Jul'5in5




e

Conceptions of Intellij:- -

bbb .

|
' |
by the frequencies of behaviors listed for each type of intelligrrnce, the- ]

......

we conclude that the denizens of the college library (mostly Yele undergraz.-
ates) perceived “"intelligence" as being substantially similar to “acadesic 3

intelligence” but not to “everyday intelligence." People in the reilrce?

station (mostly commuters) and supermarket {mostly housewives and schonl
" teachers) perceived "intelligence™ as being substantially similer to

“everyday intelligence” but not to “academic inte]]igences"

Correlaticrs of Self-Ratings §

Table 2 shows the correlations between the self-ratings of subjccts in r
each setting for each type of intelligence. In the library setting, seclf-
ratings o7 irtelligence were very highly corrclated with self-ratings cf
acecemic irtelligence, but only rodcrately correlated with self-ratings c¢f
everyda; intelligence, with the first correlation significently higher thep
the secord. Self-ratings of academic and everyday intelligence wore weekly,
althoush significantly, correlated. In the railroad sctting , the correcla-
tions betiizen intelligence on the one hand, and both acedc.ic and everyssy
intelligence on the other, were high and practically identical. The cor-
relation between intelligence and everyday intelligence was significantly
higher in this group than it was in the library group. 1In the supermariet
setting, the pattern of results was intermediate between those of thz cther
two groups: Self-ratings of intelligence provided by the subjects were
sfgnificantly more highly correlated with self-ratings of academic intelli-
gence than with self-ratings of cveryday intelligence, but the corrcicticn

of intelligence with everyday intelligence, and of academic intellizonce
with everyday intelligence, was intermediate between those of the otlor

two groupc. Note that the overall pattern of results rather closciy roficot:

& " sk
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those of the supermarket group, but does not reflect the variation in the

groups constituting the sample as a whole.

Multiple correlations were computed bctueen ratings of intelligence
on the one hand, and of academic and everydcy intelligcnce on the other.
The multiple correlations were .83 in the library group, .81 in th2 railroecd
group, and .87 in the supermarket group. The beta coefficients clccely

resembled the simple correlations in pattern: Academic intelligcrco re-

-----

ceived higher weights than everyday intelligence in the library and cuperrariet

groups; everyday intelligence rcz:ived a slightly higher weight thun gcaceomic
intelligence in the railroad group. The overall multiple correlcticn for
the groups combined was .83.
Conclusions

People appear to have organized conceptions of intelligent brhovicer, tut
if intelligence is to be understood in terms of prototypes (Neisscr, 1372),
then the results of this experiment suggest that there may be more thzn one
. prototype. In particular, people seem to have at least somcwhat diflerent
conceptions of the mcanings of "intelligence," “"academic intelligence," and
"everyday intelligence," and thesc conceptions may differ across populations
of subjects. The students and the railroad commuters secmed to rcrresent
two extremes, with the supermarket patrons falling in-between. The urder-
1ying continuum seemed to be one in which people differ with respect to their
relatfve weights on academic versus everyday aspects of intelligent behavior
in understanding overall intelligence. The sccond experiment wes intendcd to

elucidate the structure and content of people's conceptions.

%
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EXPERIMENT 2
In this experiment, we sought to ascertain what experts and laypersons
think intelligence is, and to compare thcir respective views. Ve also
wished to discover the degrees of correspondence amonj measured 10, self-

rated intelligence, and self-ratcd descriptions of onc's own belavior,

Method .

Subiects : ;
There were two principal groups of subjects in this experinent. The il

{

first group comprised 122 laypersons from the Hew Haver area anti:ring ¢re i

of several advertisements in local newspapers. Because the recults of the
first expcriment suggested that students' conceptions of intellig:nce can
differ substantially from nonstudciis' conceptions, and beceuse our pri-
mary intercst wes in the general populaticn, students wire excluZiz fre-
participation. The second group comprised 150 experts in the ficld of
fntelligence. A1l experts were psychologists with docteral degreces coirs
research on intelligence in major university and research centers erc.nd
the country. They answered a qucstionnaire scnt to them by mail. Tre
return rate on the questionnaire was 484,
Materials

Materials for the experincnt consisted of a 1ist of 250 bet:vicrs cc--
piled frcn Experiment 1, with different questions asked about these betaviers
of different groups (described beclow); & page on which lavperse-.s c2'2 rate
themselves using a percentile scale on intelligence, acadenic intelligence,
and everyday intelligence; and, again for laypersons only, the adult-level
scale of thc Henmon-helson Test of Mental Abilities, an ¢=nitys diriciligence

test of dononstrated high validity and reliability.
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Design

There were four different questionnaire groups. A1 four uestionneire.
were distributed to laypersons; only the first two questionnaircy were dis-
tributed to experts. No single person received more than one questionnaire.
A1l items requircd ratings on a 1 (low) to 9 (nigh) rating scale.

V. Jwportance rotinas: 1deol person. In Questionnaire 1, subiccts

(75 experts and 30 laypersons) were asked to rate how important ecch of the

170 behaviors associated with intelligent (2< opposed to unintelligint) furc-
tioning was in defining their conception of an "ideally" (a) intellizert per-
son, (b) academically intelliacrt person, and (c) everyday intelliccrt perscr.

The "ideal"” was described as thc best possible on a given dimencicr, but ro

further infornation was given.

2. (Characteristicness ratinrce: lIdeal person. In Questionnaire 2, sub-
jects (€5 experts and 2€ laypcreons) were asled to rate hos characteristic
each of 250 behaviors vas of ar "ideally” (a) intelligert persor, {(t) c:cz-
demically intelligent person, ard (c) everydzy intelligent perscn. Subiects

were again told to forr their o.n image of tte "ideal."

3. (Characteristicness retiras: Trait. In Questicnnaire 3, sutiects

(28 laypersons) were asked to rate how characteristic cach of 250 tetovicrs
was of their “ideal" concept of (a) intelligence, (b) academic intelligence, en?
(c) everydcy intelligence.

4. Characteristicness ratings: Self snd other. In Questionrzive &, sul(lts

(35 laypersons) were asked to rate how characteristic each of 2502 bchaviors
was of (a) themselves and (b) that other adult whom they knew bost.

To summarize, Questionnaire 1 dealt with ratings of the importance of

behaviors in defining an ideally intelligent person; Quecstionnaire 2 dealt with
ratings of the characteristicness of behaviors in an idcally intcllicent porsce,
Questionnaire 3 dealt with ratings of the characteristicness of the behaviers

fn an §dca) of each term as 2 trait; Questiornaire 4 dealt with ratinae of

characteristicness of behaviors in oneself and in the other adult oo knews font. f
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The order in which ratings were made on cach of the 1=low to 9-high
questionnaire scales was counterbalanced across subjects. For ckumpIe.
one subject might rate each bchavior first for intelligence, then for acadc-ic
intelligence, and then for everyday intelligence, whereas another subject
might rate each behavior first for academic intelligence, then for cveryday
intelligerce, and then for intclligence.
Procedure

Laypersons filled out their questionnaire, self-rating, and IQ-test
materials in experimental testing rooms at Yale. Experts filled cut their
questionnaire materials at their own institutions and sent back thcir forrs
by return mail. For the laypersons, the qucstionnaires were aluays ad-inis-
tered first, followed by self-ratings, and then the I1Q test.

nesults

Relations within and between Petirgs of Expertc and Laypersons

Table 3 shows correlatiors within and between ratings of exparis anc

layperscne.  Correlations are betueen subject rmeans on each guesticonmzire ite-.

m

For exa~ple, Correlation 1-4 is between experts' and layparsons' cucstionnzire
response patterns for the attribtute, intelliccnce. These correlaticns adcrece
several gquestions of interest. Since the reliabilities of the date upon wrick

they arc tzsed are generally in the high .S50s, it is possible to taic the

correlatiors at face value without concerns about attensation cduc to unreliazilit..

First, it is apparent that cxperts view intelligerce as very closely
related behaviorally to both academic and everyday intelligence; laypersons
view then as less closely related, especially in terms of the importance
of the behaviors to defining ideal persons. [Experts see acacdenic and
everyday intelligence as less closely related than fs intelligence to each

of academic and everyday intclligence, but again, the laypersons <ce an

Pyt & -
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even veaker relationship. Clearly, both cxperts and lzypersons distinguich
between behaviors associated with academic intelligence and oncs associated
with cveryday intelligence.

Second, ratings of importance and of characteristicness show gererelly
similar trends, and were, in fact, highly correlated. /Arong the experts,
correlations between the two kinds of ratings were .56 for intelligence,

.95 for academic intelligence, and .93 for everyday intelligence. ATong

the laypersons, the comparable respective correlations were .£0, .86, and .72.
Especially for the experts, then, there wes a very high degrec of relatiorshiy
between rzted importance of behaviors in defining an ideally intelligent

person and rated characteristicness of bchaviors in such a persor. Such a
correlation is not a foregune conclusion: Most people would egrec, for ex:=lle,
that "eating" is highly characteristic of intelligent people, but fow pecpic
;ouId see cating as central to defining their conceptions of such pecple.

Third, the ratings of experts and laypersons for comparable kinls of
intelligence are quite highly correlated, with all but one of six correleticns
ranging in the .80s. In each case (importznce and characteristicress ratirss),
the correclation is highest for academic intelligence and lowest for everyl:y
intelligence, but given the small range of correlations, probably the rost
prudent conclusion would be that experts and laypersons see things very ruch
the same way, although not idcntically.

Structurc and Content of Peonle's Conceptiors of Intellicence

Laypersons. Table & shows the results of a factor analysis of layperscn's
ratings of characteristicness of behaviors in an “ideally intelligent™ perscen
(Questionnaire 2). The factor analysis was done using correlation coefficii~t:
as input into a principal components analysis followed by varimav rotation of

the factorial axes. Because of the unwicldiness of the original set of 1i°
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intelligent behaviors as input to the final analysis, prelimirury factor

analyses were done in order to reduce the original sct of 170 Lctazviors to

a more tractable sct of 98 bcehaviors that scemed to be the more central onos

to people's conceptions of intclligence.

Three strong and interpretable factors emerged from the anziysis of
ratings of the "ideally intelligent" person, accounting for 29%, 1C%, and 7%
of the variance in the data, for a total of 46%. These factors wire lebeles

“practical problem-solving ahility," "vertzl cbility," and "socizl ccrpetence.”

Behaviors with loadirgs of .60 and above on these factors are lisicd in the teble.
The first factor incluces behavicrs such as “reasons logically ard vw211,"
"{dentifics connections awong iccas," and "sees all cspects of & proble~;" the

second fector inclucce behzviors such as “speaks clearly and articulotely,”
4 y k

"is verbelly fluenc," and "converses well;" the third factor ircluzes tzhavicrs %
such as "accepts others for what they are," "admits mistakes," erc "Zicplays {
interest in the world at largc." Although not every iten loading hiznly on i
every factor fits precisely with the assigned label, the sense of tcch fecter

does see. consistent with its assigned label; and the behaviors with the ?

strongest loadings were generzlly those most compatible with the labels.

Factor analyses were alsc corducted on the ratings of acadc:iic and every-

day intelligence. For acaderic intelligence, three strong and interpretetle

factors ercrged, accounting for 20., 8%, and 7% of the variance in trs cats
respectively, for a total of 35%. The factors were labeled "verbal ability,”

“problem-solving ability,"” and “social comoetence.” Although the tebrviors

loading over .60 on these factors were of course not igentical to tnise on

the intelligence factors, they were highly similar., The problen-solving focter
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seemed to have less of a practical orientation than did the znalogous facior
in the analysis of intelligence, so that the “practical” prefix was not
placed in the 1abel. For everyday intelligence, four strong and interprei:ble
factors energed, accounting for 26%, 10%, 8%, and 6% of the variance in the
data respectively, for a total of 50%. These factors were labzled "practice)
problem-solving ability," “social competcnce,” “character," and "intcrest
in learning and culture."

Several points are worthy of note in thesce data. First, the factors ‘or
the three kinds of intelligence are highly overlapping, as would be expecicd

from the simple correlations of the responses, but are not identical. Each

underlies. Second, two kinds of factors cross-cut all three kinds cf in-
telligence--problem-solving and social ccmpetence. The first kird of fzcior
probably will come as no surprise to anyone, since problem-solving ebility
would seem to be part of almost anyone's notions about the nature of intelli-

gence. The second kind of factor was something of a surprise, because socizl

competence has played a relatively minor role in most theories of intellircrnce,

Thorndike (1920) was among the first to propose that some kind of “"sccial"”
intelligence could be separated from what he referred to as "abstract" and
“concrete" intelligences, and social intelligence has played a role in the
theorizing of Guilford (1967; Guilford & Hoepfner, 1971) and of Wechsler

(1958); but most theorists of intelligence have ignored it, and indecd, a
review of the literature by Keating (1978) concluded that factor-analytic

studies had failed to demonstrate the existence of a social-intelligence

-c e -

factor. But, even if such a factor is largely missing from explicit theorizic;,

it 1s obviously a salient element of laypersons' implicit theorizing. Third,

the first two (cognitive) factors constituting pecople's belief systcm for
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fntelligence seem closely to rescnble the two principal factor: in Cattell
and Horn's theory of fluid ond crystallized intelligence (Cattell, 1371;
Horn, 1968). Fluid ability consists in large part of various kinds of
problem-solving skills, whercas crystallized ability consists in large part
of various kinds of verbal skills. 'Thus, the cognitive factcrs in people's
implicit theories seem quite closely to correspond to the cogniiive factors
in one major explicit theory, that of Cattell and Horn,

Experts. Table 5 presents a factor analysis of experts' ratings of
the characteristicness of beliaviors in an "ideally intelligent" persoun.
Because the behaviors that served as the input to the analysis wcre providz?
by laypersons rather than experts, only those behaviors were rcteined for
the analysis that vere rated by the experts as being impertant tc thsir
definiticns of the ideally intelligent persun, where an "inperiant” behavior
was defincc as one in the top third of the 1 - 9 importance scalz (reting of
6.33 and above).

erecesscccerccccossecavracsacsencane

Three sizable and interpretable factors emerged in the expirise' ratirgs
of characteristicness of behaviors. The factors accounted for 207, 187, and
9% of the variance in the data respectively, for a total of 51<. The factors

were labeled "verbal intelligence," “problem-solving ability," and “"practice)

(]

-~
.-

fntelligence." The first factor included behaviors such as "displeys a ¢

”

vocabulary," "reads with high comprehension,” and "displays curiosity;" th
second factor included behaviors such as “able to apply knowlecge to prodle-s
at hand,” "makes good decisions," and "peses problems in an opti-al way;"

and the third factor included behaviors such as “sizes up situations well,”
“determines how to achieve goals," and “displays awarcness to world around

him or her."
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Comparable factor analyscs were performed for academic and cverydey
intelligence. For academic intelligence, three factors accouniing for
26%, 12%, and 9% of the variance in the data were labeled "prolLlem-solving
ability," "verbal ability," and "motivation." This last factor was of
particular interest, since it has not appecared in previously discussed
analyses. Behaviors loading over .60 on this factor included “displeys
dedication and motivation in chosen pursuits” (.78), "gets involved in
what he or she is doing" (.73), "studies hard" (.68), and “is persistent”
(.64). For everyday intelligence, three factors accounting for 207, 133, arnd

16% of the variance in the data were labeled "practical provles-solving
ability," "practical adaptive behavior," and “social compete.cc."

Several points need to be made about the factors that emerged frem
these anzlyses. First, as was the case for laypersons, problem-sclving
ability is perceived as playing a major role in all three kinds c¢f intel-
ligence. Second, practical intelligence of some kind emerged in the factcrs

for intellicence and everyday intelligence. Although these factcrs did

not have as clear a “"social" orientation as was seen in the factors of the
laypersons, the experts, 1ike the laypersons, perceived intelligence as
comprising quite a bit more than is presumably measured by 1Q tests. Third,
&8 motivational factor emerged in the analysis of data for ratirgs regarding
intelligence. Although behaviors indicating high motivation appeared as
salient items in the data of the laypersons, they were distributed thrcughout
the factors and in no case formed a factor of their own. Finally, the first
two cognitive factors in the experts' conceptions of intelligence, like those

fn the laypersons' conceptions, seemed to correspond closely to fluid an¢

crystallized abilities, whereas the third factor again seemed to represent sc-e I

kind of practical or social adaptation. Thus, although therc vors difforonces ;
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between the exact factor structures obtained for laypersons and experts, the
structures faithfully mirrored the high correlations between the two scts of
ratings in indicating remarkable similarities in perceptions between people
who make at least part of their living studying intelligence and people who
for the most part have no formal training in psychology, much less the
specific field of intelligence.

Intercorrelations of Person Retings and IQ Scores

As in the first experiment, we were interested in interrelations be-
tween people'’s ratings of themselves on intelligence, academic intelligenc:,
and everydey intelligence. This experiment had three features that enabled
us to go beyond the correlations in Experirent 1, however., The first was
that sincc ratings were on a percentile scale rather than a 1-9 scele, there
was at lecst a possibility of greater precision in the ratingc. ScZong,
since ecch layperscen took an IQ tect as well as making a self-rating, it

was possible to corpere self-ratings with "objective" measure-inis. Thirc,

subjects in one group (Questicnnzire 4) were asked to rate the other person
they knew best as well as themselves, so that it was possible to ccnpare on2's
self-ratings to one's ratings =f another.

People's mean self-ratings on the percentile scale were 75 for intelligarce,
71 for acadenic intelligence, and 74 for everyday intelligence. A percentile »;
of 74 (for intelligence) corresponds to an IQ of 110 in the general porulaiicn.
In fact, the mean 1Q of the subjects was 116, with a standard civiation of
18 and a range fromi 72 to 148.1 Thus, people's ratings represcntid uncer-
estirates of their true abilitics, relative to the general porulation agairst v
which they were asked to compare themsclves. The mean ratings of others i
on the percentile scale were 76, 74, and 74 for intelligence, azoli—ic intiilizar .

and everyday intclligence respectively.
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Intercorrelations of person ratings and 1Q scores are prescnted in
Table 6 for those subjects who received Questionnaire 4 (the questicnnaire
asking for behavioral charactcrizations of oneself and an other). Several

aspects of these correlations are worthy of mention.

D R R I T O A g gy
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First, correlations of self-rated intelligence and academic iniciligerce,

on the one hand, and everyday intelligence, on the other, were a-out

equal, as was the case for the railroad-stztion sample in Experiscnt 1.

Also as was the case in Experiment 1, the correlation between acadinic

ant everyday intelligence was lower than either of the other tuo correls-

tions (between intelligence, on the one hand, and acadenic and everyday in-
telligence, on the other). Sccond, the three kinds of self-rated intedlige-ce
were also significantly correlated with IQ: People's conceptiors ¢f themselves
were related to their objective test performance. The highest cerreleticr it

1Q was that for rated academic intelligence. Third, intercorrelziions betizen

ratings of the other (for subjccts receiving Questionnzire &) worc lguer

than intercorrelations between ratings of the self (for these se~e suljectc
Apparently, subjects were less able to separate the three kinds of intellicerce
in themselves than in others, suggesting, perhaps, a halo effect in self-
perception of various kinds of intelligence.

As in Experiment 1, a multiple corrclation was computed between self-

rated intelligence, on the one hand, and academic and everyday intelligence, cn

the other. The multiple correlation was .69 (p <.001), with regression cozffi-

cients for academic and everyday intelligence of .34 and .38. In this expcri-cre
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was also possible to regress 1Q on the self-ratings of acadenic and everydsy

intelligence, as well as to regress one's rating of the other's intelligorce

on one's ratings of the other's acadenic and everyday intelligence. The
multiple correlation of IQ with the two self-ratings was .38 (p < .001),
with regression coefficients of .28 and .15 for acadecnic and everyda

intelligence. The multiple correlation of the other's rated intelligence

] with the two other-ratings was .48 (p< .001), with regression weichts of

.08 and .40 for academic and everyday intelligence. It is of scuz intercst
to notlc that the weights of acadcmic and everyday intelligence in predicting
self-rating were about equal, whereas these weights were very unt:lanced
(with the everyday weight much higher than the academic cne) in predicting
other-rating.

Correlzticre of Facter Scores with 1Q and Self-Retings

Factor scores were computcs for those subjects who received Cuestionnaire
4, the questionnaire asking for behavioral characterizations of crecelf and
an othcr. The factor scores represented subjects' ‘characterizations of their
own beheviors on those items loading highly on each of the factors of eech
kind of intelligence, where the factors were those defined earlicr. Factlor
scores were compuied using an approximation technique whereby each item
(behavior) loading .60 or over on a given factor was unit-weighted in the
computation of the score; all other items (behaviors) were weighted zero.
Table 7 shows simple and multiple correlations between subjects' facter scores
on each of the three kinds of intelligence, on the one hand, and IQ and self-

ratings, on the other.

EX X A e L L L I

Prediction of IQ and of self-ratings of everyday intcllicence were not

i e Sl e
TS PRI . o e TN AR PR, s




Conceptions of Intellicern:

24
very successful. Only one (of ten) factor scores provided significant prec:

tion in each case. Predictions of self-ratings of intelligence and of acedi-yz
intelligence were successful, however. There were six (of ten) significant
simple correlations in the prediction of self-rated intelligence, and feur (26 <:-

- -

significant correlations in the predicticn of self-rated acaccaic intellizzrzs

= ~ v e

A1l but one of these ten (six plus four) significant correlzticns were for y
“cognitive" factors such as proctical problem-solving ability end verszl k
ability. Thus, poople's ratings of the cxtent to which cognitive types of
behaviors associated with intelligence and academic intelligernce charectiorizic A
themsclves were related to these people's ratings of their own intellicence
and ecedenic intelligence. 1In ~ome cases, it was possible to ccmbine trese !
clusters of self-ratings, as represented by factor scores, to yicld ratrer

good preciction of self-ratings via multiple regression. For cxampie, tie

multiple correlation of self-rated intellicence with the three foctor scores

obtaincd for intelligence was .55 (as shown in the table).

Formation and Prorerties of "Prototypicclity" Measures

Consider for Questionraire 2--the questionnaire asking subjecis to
rate the characteristicness of each of a set of 250 behaviors in an "idc2ll,
intelligent, academically intelligent, and everyday intelligent person--
the meaning of a mean response pattern averaged over subjects, ihother
these subjects be experts or laypersons. One might view a mcan response ‘ !
pattern as representing an approximation to the population's prciotyre for
what constitutes an ideally intelligent, academically intelligent, or
everyday intelligent person. On the basis of the data collected in this
study, it would be possible to form three such prototypes for exyorts (enc

for each type of intelligence) and three such prototypes for layporsons.

AT e e s
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We did, in fact, form such prototypical response patterns, and, as we Sau
earlier, they were highly correlated between experts and laypersons.
Suppose onc were to take each individual subject's responsc pattern

for Questionnaire 4--the questionnaire asking subjects to rate the charac-
teristicness of each of the 220 behaviors for his or her own bchavior (as
well as that of an other)--and correlate this individual respornsc pittern
with the prototypical responsc pattern (as obtained from diffeorent subjects
filling out a different questionnaire, namely, Questionnaire 2). One might
view the correlation between the individucl's response pattern anZ the pro-

totypical response pattern as measuring the degree to which a given subject

rescrbles the prototype of an intelligent person. In effect, we have a
"reseriblance” measure of intclligence, based upon a comparison bctween in-
dividuals' self-descriptions and others' descriptions of an ideal: Hignor
scores represent closer resciblance betueen the individual and thc protot.; .
We compated the correlations between the self-ratings and protci.;es, tasir:

the correlations only on thc 170 behaviors that were intelligent (as oppiscd

to unintelligent). 1In this way, we obtained measures of prototy;icelit, for

each subject receiving Questionnaire 4 on intelligence, acade:ic irtelli-i oz,
and everyday intclligence. In each case, we correlated the pertinznt indi-
vidual response pattern (for intelligencc, academic intelligencc, or ever.d::

intelligence) with the corresponding prototypical response pattern.

B
LA RV

Properties of the prototyricality measures are reported in Table €. Tris
particular set of correlations used the experts' prototypes as thc besis for .
comparison. As would be expictcd from the high correlations biticon Uy
data of the expcrts and the laypersons, practically identical results verc ct-
L3
tained using correlations with the laypersons' prototypes. At the top of 5?
{
Inscrt Table 8 about here ~}‘
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the table are the mean, standard deviation, and range of each of the threce
measures, where each measurc is a correlation cocfficient (cocmputed fer cach
individual subject) with a potential range from -1 to 1. These statistics
show that the average correlation betieen the response pattern of each '
individual subject and of the prototypically intelligent porcon was siguifi-

cantly different from zero for each of the three kinds of intelligence. Gn }ﬁ

the average, people saw thomsclves as having a moderate degree cf rese-blance

P ———
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to each of the prototypes. The range in degrees of resemblunce was Quitie
large, although, as is shown in the last column at the top, there were ro P

{ndividuals with nontrivially negative resemblances to the prototype. At

the botiom of the table are correlat.ons between the prototypicclity mezsures !
and cach of IQ ard self-rated intelligence, academic intelligcice, and every-

day intelligcnce. The corrclctions betwecn the prototypicality riasure and

1Q were both statistically significant end substantizl for each of the three

kinds of intelligence, with academic intelligence showing the creztest rela-

tionship and everyday intelligence the smallest relationship. These corrcla-

tions, which are as high as or nigher then correlations typically obtain:z?

between cognitive measures ard psychometric tests (see, e.g., kunt, Frest,

& Lunneborg, 1973; Hunt, Lunneborg, & Lewis, 1975; Sternberg, 1977, 158200),

fndicate that it is possiblec to obtain a rather good estimate of 1Q on thc

basis of the correspondence between a person's self-perceived pattern of
behaviors and the pattern of bchaviors in an "ideal" person. Five of tleo

six correlations with self-ratings of intelligence and academic intellizence
were also statistically significant, although lower than the corrclaticns with
1Q, meaning that subject's self-descripticns better predicted their objectively
measured intelligence than their subjectively rated intelligence. None ¢f the

correlations with everyday intelligence were significant. Here, as previcusly,




Concepticn:s of Intellicince
27

self-ratings of everyday intelligence prove to be harder to predict then

self-ratings of academic and everyday intelligence.

Conclusions
To conclude, people do appcar to have prototypes corresponding to .
differcnt kinds of intelligence. These prototypes are very similar, but

not identical, between experts and laypersons. The prototy;:s are orga-

'::
¥
nized into sensible factors of behavior, such as "practical prollen solvirns ;4
:
ability," "verbal ability," and "social competence.” One's self-perceived }y
standing on the “cognitive" factors is predictive of one's self-ratings cf ii

intelligoence and academic intelligence. Moreover, one's self-porceived *
correspondence to the prototypes for each of the three kinds of intelligince
is predictive of one's 1Q and of one's self-ratings of intelligence erd

academic intelligence. Self-ratings of academic and everydey intelliccnze

are highly precictive of sclf-ratirgs of intelligence (overzll), but rotirss

of an other's acadenic and everyday intelligence are less Lichily (alticuzh

[

still significanily) related to ratings of that other's overcl) intelliz:: e
It also appears that one is less able to dissociate various kinds cf irntciii-
gence in oneself than in othcrs. In suii, people do appear to hove protst :::

for an "ideally" intelligent person, and their self-perceived correspsnZerces

to these prototypes are associated with their estimates of their intellizcnce, |

as well as their measured intelligence. One question that still needs to

be answered is whether people use these prototypes in inforinal, everycay
evaluztions of the intelligence of others. The third experii:cnt was interzed

to address this question.,




- ———

Conceptions of Intcliigune
28
EXPERIMENT 3

In this experiment, we sought to ascertain the extent to which peodle

actually use the behaviors associated with intelligence and urintelligence
in their evaluations of other people's intelligence, in particuler, when
they are presented with written beﬁavioral descriptions of otters,

Method

Subjects

A questionnzire was sent to 168 persons selected at rands: from a hee

Haven area phone book. Of these persons, 65 responded in tire for their czta

to bc used in the study. Twelve persons responded too late for their ¢zte

to b2 included in the study. A1l data were sent to us by return mail.

Materials !
The principal experimcntal matericl wzs a S0-item quéstir:u:irc. tach |

ftcn consisted of a verbal description of behaviors characterising sc-»

particular person. Peoplc were told that they would ;find bricf descriztions i

of different pcople, listing various characteristics they have. Assuwe !

that the list for each person is made of characteristics thzt tezchers have i

cupplied to describe that pcrson as accurately as possible.” The subject's i

task was to "read the characteristics for each person and then to rate cach

person on how intelligent" the subject considered the person to be. Ratings

were made on a 1 to 9 scale, where 1 was labeled on the scale as "not at i

211 intelligent,” 5 was labeled as “"average intelligent," and ¢ was lataled H

“extremely intelligent." Half of the items on the questionnaire presented

unguantified behavioral descriptions (e.g., "She converses well") and half

presented a mixture of quantified and unguantified descriptions (e.q., "She
often converses well”). In fact, the items in the two halves of the gucs-
tionnaire were identical except for the presence of quantification in one

half of the items and its abcence in the other half., Half of the descriptic:s

-t T
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werc paired with male names and half with female nemes. A given description
was paired half the time with a male name and half the tine with a fe2le

name (across subjects). Typical descriptions of people invented for Dxjcrirent

4
Lk

3 are shown in Table 9. Each item was chosen for the questionnzire <o ¢c to be

representative of items loading highly {.60 3r over) on onc of the threr

factors of "intelligence" identified in ELxperiment 2, or of bLehaviors id:irnti- .

fied in Experiment 1 as uniniclligent. (Academic and everydcy intelligcice were

not dealt with in this experinent.) For example, one of the chosen behzvinre,

*kecps an open mind," was chosen because of its high loadirg (.73) on Fecior 1,

Prectical Problem-Solving Ability. Thirty-six different behaviors were vrzZ,
including 24 positive ones (¢ for each factor) and 12 negative ores. fooh
behavioral description could consist of from 4 to B statements. Most bLei:vioral

descriptions contained (randomly ordercd) mixtures of intelliront arng uni=te)li-

gent behaviors, although some descriplions contained only one of thezc 1ils

of behaviors. The fictitious persons thus covered a range ¢f le.els ¢f "i-1030i-: ¢

-----------------------------------

-----------------------------------

Desigr ' |
A1l subjects received the same questionnaire items. The various gucation- A

naires differed fron one another only in that (a) half of the subiccts reccived

quantified itens presented before unquantified ones; the other subjects ricoived tr:

reverse ordering; (b) different pairings of names with descriptions of poople were

uscd for different subjects, with the constraint that a given gescripticr Le '%
pairced half of the time with a male name and half of the time with a ferzle nz~e; 2- i
(c) different rendcm orders of items were given to each subject, with it constran-: ’
that all quantified items and all unguantified items be blocked tojyether.

Procedure ik

Subjects were told in a letter sent to their homes that they would receive
$5 by return mai) if they sent in the accompanying questionnaire anony:ously anc
sent in a separate verification fonn indicating that they had, in fact, roturrod

their questionnaire.
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Results

Basic Statistics

The mean rating of intelligence over the 45 unquantified description:
was 5.09 (on the 1-9 scale); the mean rating over the 45 cuantified cezcrip-
tions was 4.49. The difference between means was highly significant, t{-2)
= 12.77, p<L .001, indicating that quantification gcnerally lowered ratirgs
of intelligence. Such a result would be expected, since quirntification
amounted to qualification of the statcments that were made. The correleticn
between the unquantified statements and their pecired quantiiied versicrns
was .87, indicating that although quantification lowered ratings, it charg:d
their pattern only slightly.

It made no difference in means whether a given descrirticn was paired
with a male nzre o} with a female name. The means in the uncucntificd
condition were 4.49 for both male and female descriptions; the means i:
the quantified condition were 5.09 for male descriptions and 5.08 fer fc-cie
descriptions. Moreover, the correlation between identical descripticns
paired for mele versus female names was .99 in the unquantificd conditicn
and .93 in the quantified contition.

The reliabilities of the data were very high: Coefficient alphe for
a1l random split halves of subjects was .91 for the ratings of unguantificd
descriptions and .92 for the ratings of quantified descriptions.

Modeling of Dete

The main data of interest in this experiment were those deriving frcn
linear modeling of the ratings of intelligence. Modeling was done both for

unquantified and for quantified descriptions.

Unquantificd descriptions. Two basic kinds of modeling were donc. In

the first, we took means and sums of charactcristicness ratings from cxports

"
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and laypersons answering Qucstionnaire 2 from Experiment 2 (the questionnzire
asking for ratings of how characteristic each bohavior is of an idcelly intel-
ligent person), computing these means and sums on the basis of thusc te-
haviors listed in each description given in the present cijoriient, S0-s were
rescaled to have a theoretical mean of O (by subtracting # frcn each valoz).

Thus, we obtained for each descripticon @ mean und reccaled sur of chovactor-

{sticness ratings for the behaviors listed in thit descriplicn, both for evozrt:

! and laypersons. The correlation between ratings of intelligince and ' -e:” ¢-:

acteristicness ratings for each fictiticus person were .90 po+v for ¢ roc ar:
for layperscns; the correlations between ratings of intellicerce ard ricciics?
su--ed characteristicness ratings for each fictitious persor oo .97 V07 ex-
perts and .SI for layperscrns. Hence, recardless of whethor ¢yort or o tomzos
dat: were usct, tne means and sums of the charorioristyencer votirss Pt [z

vided excellent prediction of pecple's overal) evaluztions of the irt:l.ize-:z

of the fictiticus persons who were described in the brief rnurrctive ;oo 2o,

In the sccord kind of modeling, multiple regression wos used to ;1312

the overall rating of the intelligence of the fictitious perscn fri- cooots

L]

of the number of behaviors in each of the factors of intelligince (ernd ¢
behaviors characterizing unintelligence) that wore found in cach pass.-:.
For example, if a given passage had one behavior listed from “practical
problem-solving ability," two behaviors Yisted frum “"verbal atility,” ¢ 2
behavior listed from “social compctence,” and tv.o behaviors listed fre-

the unintelligent behaviors, then the indepcndent variables entered into t*:

regression would have been 1, 2, 1, and 2 respectively, The nultiple ccorr: .-
tion between the ratings of the intclligence of the fictitious person, cn &'
onc hand, and the aspects of perceived intelligonce and unintcllicore | ¢

the other, was ,97. Regression weights were .32 for “practical probi. -

Length of description, incidentally, correlated only triviclly with 1o evzlozt-:

e G iy s, L dhnﬂ!ﬂiliuhilluﬁlh-‘nww'
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‘solving ability," .33 for “verbal ability,” .19 for "social ccapetence,” and
-

AR
A

-.48 for unintelligence. A1l weights were significant and all signs were in thg
directions, with only the unintelligent behaviors showing a negative

weight. The unintelligent behaviors had the highest regrescion weight,

as might be expected, given that there was only onc indeperdent veriatle

for such behaviors, as opposed to three for intelligent behzvicors; morc-

over, as anyone who has read letters of recommendstion knows, cven one
Anegative comment can carry quite a bit of weight. Of the three kinds of
intelligent behaviors, the two cognitive kinds (practical prolles-solving
ability and verbal ability) carried ebout equal weight, and the noncocnitive
kind (social competence) carricd less 'ecight. These relative weightings

were consistent with those obtained in Experiment 2 in the prcdiction ¢ cne's
ratings of one's own intellicence: The cognitive factors were weighted rore
heavily than the ncncognitive ones.

Quarntified descriptions. These descriptions were modificd by the

adverbs “"always," "often," "sometimes," and "never," or by no adverb at 211.

When a given description was of an intelligent behavior, a pricri weights
of 3, 2.5, 2, .5, and -2 were assigned to "always," no adverv, "often,"
*sometimes,” and “never respectively. When a given description was of an
unintelligent behavior, a priori weights of -3, -2.5, -2, and -1 were
assigned to "alweys," no adverb, "often,"” and "sometimes" respectively; the i
adverb “"never"” was not used to modify any unintelligent behavicrs, beccuse

of the confusion that might be engendcred in the case of double negatives

(e.g., "He never fails to ask questions" seemed a bit confusing). The woights

were chosen on the basis of an informal survey of colleagues rather than by

parancter estimation in order to keep the number of parameters that ncclc? to

be estimated to a reasonable size.
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The same two kinds of analyscs were performed on the data for quanti-
fied descriptions as were performed on the data for unquentified descrip-

tions. The unweighted independent variables described earlier for the

unquantified descriptions were multiplied by the weights ap;ropriatc to
them to yield new, weighted independent variables for the quantified

descriptions. The correlation between ratings of intelligence ard the rean

characteristicness ratings for each fictitious person were .97 for experts
and .96 for laypersons; the correlations between ratings of intelligence and
rescaled summed characteristicness ratings for each fictitious persen vire
.96 for both experts and laypersons. Hence, prediction for the quantific?
descrip*ions was comparable to that for the unquantified descripticnc. As:zin,
length of description was only trivially corrclated with evzluations.
The multiple correiation between the evaluations,on the one hznd, and t*2
three factors plus unintelligence, on the other, was .95, Recressien weizhts
were .37 for "practical problem-solving ability," .48 for “verbal abitity,"
.20 for "social competence," and -.32 for unintelligence. £gein, all weights
were significant and in the expected direction. Also again, the weights for
the cognitive factors were grcater than the weight for the noncognitive crz,
although in this data set, the weight on the unintelligence variable nz¢ rele-
tively lower than in the previous data set.
Conclusions

People use their implicit theories of intelligence in evaluating the
intelligence of others as well as of themselves. Their evaluations of
others, based on relatively brief behavioral descriptions of these othors,
can be predicted at a high level on the basis of their implicit thesries.
As in the self-ratings, people seem to weigh cognitive factors more heavily

than noncognitive ones, and to take into account negative as well as positive
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information. The implicit theories of experts and of laypersons are similar
enough so that it makes little diffecrence which is used in predictions: Re-
sults are almost identical for each. In sum, knowledge of a person's
implicit thcory can be used to predict that person’s evaluctions of both
him or herself and others.

General Discussion

People have well-developed implicit theorics of intelligonce that trhay
use both in self-evaluation and in the evaluation of others., Althcugh there
are differences in these theories across groups, there seems to be a cc--on
core that is found in the belief systems of individuals in all of the groups
we studied. The common core includes some kind of problem-solving foctcr,
some kind of verbal-ability factor, and some kind of social-ccmpetence fcczor.

A recent review of litcrctures covering differcnt approcchss to

“cra

standing intelligence, including the present one as well as the psychs ztric,

inforrmation-processing, ard mental-retardation approaches, concludes t-z*

these‘three aspects of intelligence, plus a motivational one (which did,

in fact, appear as a factor in the experts' ratings of acadc-ic intellisince;

seen to emerge from a variety of approaches to intelligence (Sternterc, 10':'6551.
Thus, the results of the present research seem to converge with research

of other kinds in suggesting that intelligence is found to corprise certain

kinds of behaviors almost without regard to the way in which it is studied.

These behaviors include (among possible others) problem solving, verbel facility,
social competence, and possibly motivation.

In particular, problem solving (or fluid ability) and verbal facility E

(or crystallized ability) seem to be integral asrects of intelligen: func-
tioning. These abilities can be identificd by both correlatioral means

; (Cattel1, 1971; Horn, 19638) and cxperimental means (Sternberq, 1900a.

\ ol
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18C0c ). In psychometric investigations, fluid ability is best mcasure?d by
? tests of abstract reasoning and problem solving, such as abstract anclcjies, !
| classifications, series completions, and the 1ike. Verbal itcms are also

useful if their vocabulary level is kept low. Crystallized cbility s tost

measured by tests that require for their performance the products of cccul-

turation: vocabulary, reading cemprchension, general informztion, and <te

like. In information-processing terms, crystallized ability seems test to

separate the products of acquisition, retention, and transfer of verbta)

materials. These tests measure primarily outcomes of previously execcs:d }

cognitive precesses, rather than of current execution of these processcs. |

The vocabulary that is measured by & vocabulary test, for exerple, ray have

becn acquired years ago. Fluid ability tests, on the other hand, scom bost

to secparate the execution of coaponent processes of reasoning and prebiss
?

solving. They measure prirarily current rather then past porfcrinarce. ir

irproving the functioning of mildly or moderately retardscd incividuzls,

it seems necessary to conduct training in both the ;cquisition, retenticn,

and transfer skills thet leac to the development of crystallized abilic,

(e.g., Belmont & Butterficld, 1971; Campione & Brown, 1977) a1nd in t'c

reasoning and protlem-solving skills that constitute fluid ability (e.c.,

Feuerstein, 1979). Motivational intervention may be needecd, too (Zigier, 13715,
Implicit and explicit theories of intelligence are actually theories

of different things. Implicit theories tell us about people's views of

what intelligerce is. They are theories of word usage, and in the case o7

"intelligence," the word is one of interest to a large number and variciy

of people. Explicit thecories tell us (we hope) what intelligence is; in

real life, it is more likely they tell us what some aspect of intellinonce is.

None of the currently available explicit theories seem to do justice to the

'
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full scope of intelligence, broadly defined. Perhaps no onc theory cver
could, whether the theory is implicit or explicit. But thcory-construction
has to start somewhere, and in the course of scientific evolution, it seeas
that implicit theories of experts give rise to the explicit theories of
these experts, which are in turn tested on objeciive behaviers) date. [=-
cause of this developmental relationship betwcen implicit and explicit
theories, there is almost certainly going to be considerable overlap t:iineen
them. We believe that a study of this overlap, as well of the overlap aiong
theories of each of the two kinds, can inform and strengtron both hind: of
theories and research. The kind of “"prototypical analysis" performed tare
seens tu be a useful complement to the kinds of "componontial arnzlysic' ord

other forms of analysis that have been conducted in laboretory enalysc: c¢f

intclectual functioning.
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Footnotes

Portions of this article werc presented et the annual mcetings of the
Psychdnomic Society, Phocnix, 1972, and of the fnerican Psychological Assccia-
tion, Montrcal, 1980. We are gratcful to Ulric Neisser, whote thinkir; has
helped shape ours, and to Elizabcth Charles, for valuable ascistzrnce i1 ald
phases of this project. The research rcported in this article was fundcd
by a grant fron the Department of Psycholocy, Yale Univercity, and by 0ffice
of haval Research Contract WOO0147C8C00Z5 to Rechert J. Sterntory. Reg.osts
for reprints should be sent to Robert J. Sternberg, Departrent of Psychilozy,
Yale University, Box 11A Yale Station, New Haven, Connecticut 05520. Tne !

master 1ist of 250 belaviors will &lso be sent upon request.

]He werce chagrined by the fact that our scnple, which excluded ctuconts
and was based upon responses of pecple who answered newspaper acvertiizo ints
had an averzoc 1Q one stendard devietion above the general populatics rzar,
Ne, like others, have found it much ezasier to obtzin specialized pop.iztions
than to obtain the elusive "average" one.

Various informaticn-processing views on and approaches to fluid &rd
crystallized abilities can be found in Carroll (1976), Pellegrino and Glaser

( -y920 ), Snow (1978), and Sternberg (1979). See also Resnick (127{) for
9

a8 variety of contemporary views on the nature of intelligence.
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Table )

Correlations between Frequencies of Listed Behaviors

Aczdraic Everydey
Intelligence
Intelligence Intclligerce

Library 1
Intelligence -ce L2457 A2 ?
Acadenic Intelligence .- 240 ?
Everydey Intelligence - 1

Railroad
Intelligence .- 10 L23%ee y
Acaderic Intelligence -a= o
Everydcy Intelligonce -

Supermaarhct

Intellicence --- .05 I

Acadermic Intelligence .- RAERE

Everyday Intelligence ..o
Overall

Intelligence .en L3pers (37eee

Academic Intelligence .ee (3o%ee

Everycay Intelligence -

Note: Correlations are based on frequencies for the 170 intelligent betviors.

*p .05
*p .0
***p <.001
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Correlations between Self-Ratings

Library

Intelligence

Academic Intelligence

Everydey Intelligence
Railroad

Intelligence

Academic Intelligence

Everyday Intelligence
Supermarket

Intelligerce

Acadenic Intelligence

Everyday Intelligence
Uverall

Intelligence

Academic Intelligence

Everydey Intelligence

Note: Correlations are based on self-ratings for 61 college lidbrary cu
63 train station subjects, and 62 supermarket subjects.

*p < .05
*ep .0
*e+p £ .00

;wn:ﬁﬁﬁﬁhﬁmﬁﬂmhaﬂgﬁﬁf'&iv~w*l

Intelligence

Acadenmic

Intelligence

.80ft*

JT3eex

.83*ii

.80.*‘

3

Everyday

Intclligence

‘74+tt

.6010t

G5ves

AYves

.60ttt
Aases
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Table 3

Correlations within and between Ratings of [xperts and Laypersons

Experts . Laypersons
1 2 3 4 5 6 ’
Int. Ac. Ev. Int. Ac. Ev. ]
Importance Patin-s
1 Intelligence 1.00 .90 .90 .80 .75 .54
Experts 2 Acadenic Int. 1.00 .67 .69 .84 .28 4
3 Everydey Int. 1.00 73 82 .72 k
- 4 Intelligence 1.00 .81 76 |
Lay- “
5 Academnic Int. 1.00 .35
© persons '
6 Everyday Int. ' 1.00 b
Characteristicness P:tinas
1 Intelligence 1.00 .83 .84 .82 .68 €5
Experts 2 Acadenic Int, 1.00 .46 .72 .89 .43
3 Everydey Int. 1.00 .68 A 81
4 Intelligence 1.00 .75 .86
Lay-
5 Academic Int, 1.00 .65
persons :
6 Everyday Int. 1.00

Note: Correlations arc based upon Questionnaire 1 (irportence of torz2.icrs
in defining conception of ideally intelligent person) and Questicnnzire ¢

(characteristicness of behaviors in repertoire of ideally intellize-t 271"~

Correlations are between subject means on each questionnzire it . Fe-
example, Correlation 1-4 is between experis' and laypersons' qucctiontiin: u
i

response patterns for the attrihute, into!linence.
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Table 4
Factors Undcrlying People's Conceptions of Intelligence:

Laypersons Rating Characteristicness of Behaviors in "ldcal"” Perscn

Fector Loconrg
I. Practical Problem-solving Ability
1. Reasons logically and well 77
2. ldentifies connections amorng ideas 7
3. Sees all aspects of a prchlen .76
4. Keeps an open mind .73
5. Responds thoughtfully to others' ideas .70
6. Sizes up situations well .69
7. Gets to the heart of prodlems .69
8. Interprets information accurately €6
9. Makes good decisions .65
10. Goes to original sources fcr bisic infmTation €2
11. Poses problems in an optinal way .62
12. Is a good source of ideas €2
13. Perceives implied assumpticns and conclusions .62
14. Listens to all sides of an argument .61
| 15. Deals with problems resourcefully .61
»
f 11. verbal Ability
1. Speaks clearly and articulately .83
2. 1ls verbally fluent £2
3. Converses well .76
4. 1Is knowledgeable about a particular field of knowlecge .74
§. Studies hard .70
6. Reads with high comprehension .70
7. Reads widely .69
i 8. Deals effectively with people .68
9. Writes without difficulty .E5
‘ 10. Sets acide time for reading L
11, Displays a good vocabulary 61
12. Accepts social norms NA
13. Tries new things ' : AL
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Table 4 (Contd.)

Factor Lo2Zir:

Accepts others for what they are .£8
Adimits mistakes 74
Displays interest in the world at large 72
Is on time for appointrents 71
Has social conscience .70
Thinks bcfore speaking and doing .70
Displays curiosity €8
Does npt make snap judg-ents .8
llakes fair judgrents .65
Assesses well the relevance of information to a probles

at hand €6
Is sensitive to other people's needs and desires .€5
Is frank and honest with self and others €3
Displeys interest in the irnediate environment .64
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Table 5

&

Factors Underlying People's Cecnceptions of Intelligonce:

Experts Rating Characteristicness of "Important” Behaviors in "ldeal” Person

11.

Verbal Intelligence

00 N OO0 v S W N~
e e e s e & e

.

[T

10.
n.
12.
13.
14.
15.
16.

Displays a good vocatulaery

Recds with high comprehension

Displays curiosity

Is intellectually curious

Sees all aspects of a problen

Learns rapidly

Apprecictes knowledgz for it own sake

Is verbally fluent

Licters to all sides of an argunent before deciding
Displeys alertness

Thinks ceeply

Shows creativity

Converses easily on a variety of subjects
Reads wicely

Likes tc read

Identifies connections among ideas

Problem-solving Ability

O N O UV D W N

-—
© W

n.
12.

Able to apply knowledge to problems at hand
Makes good decisions

Poscs prodblems in an optimal way
Displays common sense

Displays objectivity

Solves prodlens wel)

Plans ahead

Has good intuitions

Gets to the hecart of problems
Appreciates truth

Considcrs the end result of actions
Approcches probleme thoughtfully

Factor lLoadirg

74
.74
.€8
.66
.66
.65
.65
.65
.64
.63

.64
.64
.63
.62
.60




111,

Conceptions of Intelliccnce

4p
Teble 5 (Contd.)

Factor lozZing

Practical Intelligence

F- L A

Sizes up situvations wcll .54
Determines how to achieve goals L3
Displays awareness to world around hin or her .69
Displays interest in the worlcd at large .63
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Table 6

Intercorrelations of Person Retings and IQ Scores

Self

Int. Ac. Int, Ev. Int, 1Q

Rated Intelligence 1.00 L60*** NYadad .23

Rated Academic Intelligence 1.00 Bhuas L36% e

Rated Lveryday Intelligence 1.00 .30

IQ 1.00
Other

Int. Ac. Int. Ev. Int.

Rated Intelligence 1.00 .25* AT
Rated fcedemic Intelligence 1.00 3G
Rated Everyday Intelligence 1.00

*p <.05

**p < .01

*%xp < .00)
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Table 7

Correlations of Factor Scores with 1Q and Self-Ratings

Self-Ratings
IQ Intclligence Ac. Intel. Ev. Intel.

Intelligence
I. Practical problem-solving

ability 6 LGy ) .19
‘ I1. Verbal ability .23 R .35% .27
F~ I11. Social competence 14 16 21 .07
Fultiple Correlation .24 .55% .38 .30 .
Acadenic Intelligence
I. Verbal ability .29 .38* .36¢ .22
II. Problem-solving ability .01 49 37 L3606
I11. Social competence .03 09 T -.06 .02
Fultiple Correlation .33 LB3* .50 .39

Everyday Intelligence
I. Practical problem-solving

ability R o.aper .34¢ .28
I11. Social cownpetence .08 37 .28 .20
II1. Character .10 .18 .28 .C5
IV. Interest in learning and

culture N -Yaddd 31 .20 .30

Multiple Correlation JB7% 57* .35 43
*p < .05
**p .0

#x4p < 000
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Int¢lligence
Academic Intelligence

Everyday Intelligence

Measure

Intelligence
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Table 8
Properties of Prototypicality Mcasures
Basic Statistics
lean Standard Deviation Range
AOHrx .20 . =-.00 ~ &5
L3 .19 -.08 - .56
N3 R .18 -.02 - .64
Correlations
Self-Natings
1Q Intelligence Ac. Int.
L52%= .36% A0
SErrx G0 2%
A5t .32 3L

EveryZzy Intelligcnce

Note:

terization of his or l.er own behaviors and “"prototypiczl”

Prototypiczlity measure ccmputed as correlation betwecn subject's ¢-_rac-

characterization of "ideal" person's behaviors.

*p< .05
#1p < .01
*4+p . .00

tv. Int.
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Susan:

Adam:

She
She
She
She
She

He
He
He
He
He
He
He

Alice:

Bob:

She
She
She
She
She
She
She

He
He

He

Conceptions of Intelligince

52
Table 9

Typical Deccriptions of Pcople Used in Experiment 3

Unquantified

keeps an open mind.

is knowlcedgeable about a particular field of knowledqe.
converses well.

shows a lack of indepcndence.

is on time for appointments.

deals effectively with people.
thinks he knows everything.

shows a lack of indeperndence.

lacks interest in solving problens.
speaks clearly and articulately.
fails to ask questions.

is on time for appointrents.

Quantificd

sometir.es shows a lack of indcpendence.
often rezds widely.

is never verbally flucnt.

often is on time for appointments.

has a scoiel Contcierce.

ofter rcusors logicaily and well,

scmetir . lacks ar yrlerstanding of the nature of things.

ofter di-; 2., 1t rit in the world at large.

often hz- a sc7:.' (- _rence.
S ¥ (el A8 L R T N SRR
alwmays feurs the urfo-alsar,




No.

Technical Reports Presently in this Series

NR 150-412, ONR Contract NJ031478C0025 1

Intelligence Research at the Taterface

~ becween Differential and Cornitive
Psychology. January, 1978,

Igolating the Comoonents of Intelli-
gence. January, 1373,

Deductive Reasoninz, January, 1978,

Toward a Unified Comoonential Theorv
of Human Reasoniag, April, 13/5,

A Transitive-Chain Theory of Svllo-
gistic Rexsoning. April 13978,

Cozponents of Sylleagistic Reasoningz.
April, 1973.

Metaphor, Induction, and Social Poli-
cy: The Convergzence of Adacroscooic
and Microscopic Views. April, 1378,

A Proposed Resolution of Curious Con-
flices in the Lite rature on Linear
Syllogis:s. June, ly/0,

The Nature of Mental Abilities.
June, 1974,

Published Reference

Sternberg, R. J., Intellicence researz:
at the interface between differenzizl
and cognitive psychology. Intelli-ez-
1978, 3, 195.222,

Sternberg, R. J.
of intellizence.
2, 117-128,

Isclating the cczocner
Intelldzence, 1573,

Sternberg, R. J., Guyote, M, J., & v
Turner, M. E. Deductive reasoaing, ]
In R. E. an, P.-A. ’Federi;o, S
W. Montague (Eds.), Aptitude, lez—mi-
and instruction: Coznizive srocess
analysis (Vol, 1). <rillscale, N.J.:
Erlbaun, 193),

Sternberg, R, J., Toward & uniflied co==:
pential theory of human intelligence:
I. Fluild adbility., In M. Trielzan,

J, Das, & N, O'Connor (Eds.), Inzell:-
gence and learninz. New York: Plezus

UNPUBLISHED TO DATE

Sternberg, R, J., & Turner, M, E.
Components of syllogistic reascalzs.

Acta Psycholcriza, in press.,

Sternberg, R. J., Touranceau, R., §
Migro, G. Metaphor, induction, aa:
social policy: The convergaace of

macroscopic and nicroscopic views,
Ia A. Ortony (Ed.), ashor and t=ous
New York: Canbridge U1 versity Press,
1979,

Sternberg, R. J. A proposed resolutim
curious conflicts in the l1iterature o=
linear syllogisas, In R, Nickerssa (I
Attention and perforaance YIT!. dills |
dale, N.J.T Erlbaum, 1332

Sternberg, R. J. The nature of =enzsl
abilities, Anerican Psyzaholozise,

1979, 34, 21%3-730,

B RIS N SN

Giar e AR AR e




No,

11

12,

13

14

15

-
Y

17

18

19

20

Technical Reports Presently in this Series

NR 150-412
Page 2

Name

10 Psychozetrics, Mathematical Psychologv, and

Cognition:  Confesslons of a Closet Psy-
chometrician, June, 1978,

Understanding and Appreciating Metaphors,
June, 1978,

Representation and Process in Transitive
Inference. October, 1978,

Aptness in Metaphor, October, 1978,

Contrasting Concentions of Intelligence and

their Educational Implications,
Noveaber, 1978,

An Aptitude-Strategy Interaction in Linear
Syllogistic Reasoning. April, 1979

Intelligence Tests in the Year 2000: What
Forms will they Take and what Purposes
will they Serve? April, 1979,

New Views EE.ISE’ A Si{lent Revolution 2£
_the 70s. April, 1979,

Unities in Inductive Reasoning, October,

1979,

Components of Human Intelligence.
1979,

October,

The Construct Validity of Aptitude Tests:
An Information-Processing Assessment,

October, 1979,

LN L, SAC S P S

Published Reference

UNPUBLISHABLE,

UNPUBLISHED TO DATE.

Sternberg, R, J. Renresentation ar
process in linear syllcgistic
reasoning. Journal of ¥xoari-e-=-
Psychology: General, 1%5J, [o-
119-159, —

Tourangeau, R,, & Sterndberg, R. J.
Aptness in metapnor. Cognltive
Psycholozy, in press.

Sternberg, R, J, Factor theories ¢
intellipence are all rizht al=os:
Educational Researcher, ia press,

Stemberg. R. Jo’ & 'l'\'eil, E. M.
An aptitude-stratcsy inceractica
linear syllogistic reasoninz,
Journal of Educationnl Psvenoalscw
1980, 72, 226-234.

Sternberg, R, J. $ix authors in
search of a character: A plav
about intelligence tests in the
year 2000, Intellizence, 1973,
3, 281-291,

Sternberg, R, J, Stalking the I.2,
quark. Psychology Todav, 1979, i
42-54, )

UNPUBLISHED TO DATE.

Sternberg, R, J. Sketch of a co=cc
nential subtheory of hu=an {nlel-

ligence. Behavioral and 3rain
Sciences, In press,

Sternberg, R, J. The construct Vil
ty of aptitude tests: An infor=a
tion-processing sssessnent, Ia




Technical Reports Presently in this

NR 150-412

Page 3

¥o. Name

20 (Continued)

21 Evaluation 2£ Evidence in Causal Inference.
October, 1979.

22 Componential Approaches to the Training of
Intelligent Performance. April, 1930.

23 Intelligence and Nonentrenchment. April, 1980,

24 Reasoning, Problem Solving, and Intelligence,
April, 19389,

25 Claims, Counterclaims, and C~aponents: A
Countercritique of Componential Analysis,
June, 1937,

26 Interaction and Analogy in the Comprehension
and Appreciation of Metaphors. October, 1980.

27 The Nature of Intelligence. October, 1980.

28 People's Conceptions of Intelligence. October,
1980.

Series

Published Reference

A, P, Maslow, R, H, McKillup,
& M, Thatcher (Eds.), Cons:r.:
validity in psvcholosfcel Z2::
ment., Princeton: Educatiz=:.
Testing Service, in press.

Schustack, M, W., § Sternderz,
R. J, Evaluation of evidez:e
in causzl inference. Jourmal
of Experinmental Psvcholorv:
Ceneral, In press,

Sternberg, R. J., Ketron, J. L.,
& Powell, J. S, Co=ponential
approaches to the traizing &3
intelligent perforzance.
Intelligcnce, in press,

UNPUBLISHED TO DATE.
Sternberg, R. J. Reasoning,

problea solviag, and Intelll-
gence., In R, J. Sternbers .T

Mmoo

Handbook of human intelll::
New York: Caz=bridge itnivers.
Press, in press.

"

Sternberg, R, J, Clai=s, cec:
claims, and cozpoaents: A
countercritique of compone
analysis. Behavioral and

(B ]

"

d
ntez
Te-
sT:E

Sciences, in press.,

UNPUBLISHED TO DATE.

Sternberg, R. J. The naturc =?

intelligence. New York inivic

sity Education Quarter:-, i~
press.

Sternberg, R. J., Conwayv, B, I..
Ketron, J. L., & Berrnstei-, *v

People's conceptions of imicl.

ligence. Journal of Pere-- ..
and Social Psvcholecov:  ati.-
tudes and Social Ce.nitic-,

in press.

[T S WD P i S P e PP Y

A

i i a ks e A h ahm




] Technical Reports Presently in this Series

NR 150-412, ONR Contract NOOO1478C0025 '
No. Name Published Reference

29 Nothing Fails Like Success: The Search for Sternberg, R. J. Nothing fails like

an Intelligent Paradigm for Studying In- success: The search for an in-
telligence. telligent paradigm for studying

intelligence. Journal of Educa-
tional Psycholozv, in press,

30 Reasoning with Determinate and Indeterminate NOT YET PUBLISHED.
Linear Syllogisms. ;i

31 A Componential Interpretation of the General Sternberg, R. J., & Gardner, M. K. ot
Factor in Human Intelljgence. A componential interpretation of
the general factor in huzan in-

telligence. In H. J. Evsenck (Ec.) :

A model for intellipence. Berlin:

Springer, in press.




YaLE/ STERUDERG Nocvewber 4, 1980

Navy

1 pr. E4 Aiken
Navy Perscnnel RLD Center
San Diegc, CA 92152

Y  Meryl S. Bsker
NPRDC
CTcde P20
San Diege, Cr G2152

1  Dr. Jack R. Bersting
Prcvest & £zademic Dean
U.S. Navrl Pestpraducte Schecl
Menterey, CA 93cH0

1 Dr. Rcbert Preaux
Ccde N-T11
NAVTRAEZUIPZZY
Orlandc, FL 22812

1 Chief c¢f Yavsl Educaticn and Triining
liascrn Cffice
Air Fcrce Puman hescurce Laberetery
Flyinz Treining Pivisicen
WILLIANS RFE, EZ2  B3224

1 Dr. Larry T<zn, L7, 120, UZU
Psyctclesy Cepariment
Navel Submorine tediczl Resernrch Lab
Navel Subicrine Lase
Grecten, CT 0I2u7

1 Dr. Richzry Elster
Department ¢f Aiminicirative Scjences
Havzl Pestrrioduzie Zeheel
tenterey, Cn 03057

1 DR. PAT FEDERICO
? MAVY PERGCUYEL RWD CENTER
o SAN DIEGY, CR 92162

) Mr. Paul Fzley
! Navy Parscnnel PYT Center
! Ssn Diese, Ck 92152

1t Dr. Jchn Ferd
Lavy Perscnnel RAD Center
San Diegc, CA 92152

Puze 1

Lavy

Dr., Ynry N, HLIfT

Doy mtment ef Poyunelegy,C-C00

Un.v reity ¢f C.lifcernia ~t 3an Diege
La Jcdiy, CA G2003

LT "~ von D, Forrirs, 152, LGY
Co v ™

Yoo, Mir Develepient Center
wevaianver, Ponnsyivenie 10074

e, ! trick B, Vu.rriscn

F:o, oiezy Courc. Tirecter :
LE 70 s8TP 6 LA PIPT. (7b) =
P, FT BROFESTICULL DEVELAPUENY !

VoL VAL RCLRTOW "

‘l
Lo rlLIR, R 214

DL 0o Hellan

Ce e 00
L>vv - rserne)l R & D Center
Saro e, CA D207 y 4

Cr 7..=les 'l. Huwciing
fooe i Systens (emmend i,

V-7

Lov, o0 rument !
Yorioo,en, DC 207

(30 LI

teooiobrt S. o FemtZy
fle 0 Lin Porfer rnoe
v Y forespacy twdici) Feooamor Ld

PN

f‘—\l XS

Pow CcLetns, L TOT

Pr, i1 Jd, T

Chav?f ot lavel

Toitnacnl Troining
flav. ) Jir Swtoticrn Uenphis (77
Piliovy i, TN TS

Dr. " illien Lo T iTy

Pr.v. i Civaliorn fiveeir o=
[ R ST A Y o PR R S SV B

Mov 1 oTroinies Cooe oot Cof

Per:  cli, FL 0.

Pr. tacle Parctall

Scrcntatae Mdvinsr te DCHTOVFET)

4] Jabint

Yartanzien DC 20170

S 7 Lt e T o RN
n e A




YALS/STERURERG Ncvomber 4, 1930

Navy

1 CAPT Richard L. »urtin, USH
Prespective Comnmonding Officer
L3S Carl Vinscn (CVi-70)
Newpecrt MNews Snipbuilding ond Drydcck Co
Hevpert tlews, VA 23407

1 Dr. Janes teRride
Navy Perscnnel R4D Center
San Diege, CA 62152

1 Dr. Gecrze tceller
Head, Hunman Freters Nept.
Naval Submarine I'edicel Research Lab
Grecten, TN CE34D

1 Dr Villiina tenteg
Yavy FPurscnnel T
San Picge, C& €21

1 Library

) Mavil Pe2oleh Tesenrcll Center
P. C. Rex 35122
Sarn Picge, CA 72213°¢

1 Wevil Vedicol ELD Cenmnerni
Cc i ut
Notienol tNevel ledicel Conter
Fatbticsdo, I'C 20714

1 CITT F..ul lelscrn, UM
Caicf, "zairel Tervice Cerps
Purc-u ¢f tedicin: % CSurp-ory (U07277)
U. 5. Tepartment of the Povy

Vasiinzten, ZC 20372

1 Ted M. I, Yellen
Tectnicl) Infermoticn Office, Co il 70N
NENY PTHISULEL 0D CENTER
SAL BITGZ, €A cmnn

1 Library, Ccde P2T1L
Movy Perscnnel 0D Centor
San Diczc, CA €215

6 Cecmnandiry Officer
Haval Eeseerch Laberctery
Ccde 2027
Westingten, DC 203650

Paze 2

hevy

Psyztclcpist

C!R Lronzh Of fice
Flde 114, E2cticn D
6(f 3Su=mer Street
Bcsten, MA 02210

Psystelezist

CNR Broneh Cffice
535 5, Clarl: Street
Chiceze, IL (N4NS

Officc c¢f havil FP2se=rch
Ccde 037

e20 M, Quinzy Sltroot
Frlingten, Va 22217

Cffice ¢f lavel Resecrch
Ccde L

202 N, Quincy Street
lriirzten, VA 22217

P-rsernel & Treining Fescerch Programs
(Ccde 45°9)

Cffize cf lavel Rescarch

Amlir ten, VA 22217

MPoycaclegist

CLan Tranch Cffice

1777 T28t Crecen Ciroce
fooo e, CA Q1100

“C0iz ef the Chicel of Nivel Cperiticts

broourch Pevelcpment & StuZiss breonce
("P-115)

varninater,, [T 203En

NrL Ten=id Fo Farko-

Cr 1ulst Scheel cf fusiness fo~irastrat:
Univo-=sity ef NMichiyn

Ant oamber, D LRI

LT Fr=ak C. Pethc, "i7C, U3% (Pn.D)
Tcer L6

“oves ferespace Y2y ll Foseorcl Labere:
P.rsacela, FL 32503

. . e g . . - =




YALE/STERLALRG Hovemiber N, 1050

Navy

1 Rcger V!, Femin_icr, Fh,D
Ccde Lf2
NANRL
Pensaccls, FL 32708

1 Dr. Pernzrd Ritl:-.3 (0O3R)
Havy Perscnnel 10 Center
Sen Die3c, CL 02152

1 M-, Aricld Fuborrtein
Navel Porscursl ¢ oppert chncleyy
Navel Poteriol fosmond (RT244)

-~

i Rccin 1024, Cryva' -] Plaza 5
% 2221 Jeffersen Tovic Pighu:y
Arlinztcern, Ve 2727 C

1 Dr. VWerth Sca-) uod
Chief cf Navc) tdutcticen and Tredning
Ccde N-F,
NAS, Penss-cle, FL 27°50%

1 Dr. Sen Schificey, 8Y 721
Systes fr-irnc _riv- Tes' Tiracilcorate
U.S. Yavnl Alr 7.zt Center

Patuxent Five-, I'T ZO77TH

4]

] Dr. Rcbert G, Srid
-f Vavel G2

Cffice ¢f Chief
OP-C=a71]
Washirgezn, 0T 7771

Dept. cf tre YNovy
Orlendc, FL 32:1:

‘ 1 W. Gary Thecmscr

Naval (cenr Systzs Center
Ccde 7122

San Licge, CA €217 2

1 Dr. Reneld Veisto -
Ccde 5L 02
Deparinert cf Adninistrative Sciences
U. S. MNavsl Peet credusts Seteeld
bcntercy, CA 920nr

L e &

Page 3

Navy

Dr. Rcbert Visher

Ccde 303

Navy Ferscrnel PRAD Crnter
San Diege, CA 92152

DR, t1uTIN F, WISKOFF
NAVY PERCCNIEL R4 D CELTER
SENI DIEGD, CF g21%2

Mr Jchn B, Welfe

Ccde P21T

U. S. tavy Perscnn2l Research ard
Naveleprent Center

San Dicge, CA 02172




Army

Technicza2! Mirecter

U. S, Arny Lescerceh Tnstitute fcr the
Behavicral mmd ccicl fiicnuces

5001 Eiscvhcwer Aven

Alexandria, VA 223°7

HQ USAPFUL & 7th tminy
eoesers

USAAFRLCUS M™Mirecte- ¢ € GED
APO YfNew Ycri Qouc-

D®, RAL®! LU TH

U.S. AF1Y RLUTakiy "0 TITUTH
5°CY EISCNITURR AV T
ALEYANTR I, V£ 20777

Dr. Hict-21 Yeplon
U.S, ARYY BITEZSZ: TUTTTUTL
5001 EISEOIT ER RUL T

ALEYANDKRIYL, VA 2237

Dr. tilter &, KoLz
Trainir; Tecinicel
U.S. Army Fescerchi Institute
5001 Eisznhiwr Aviina.
hle;an:r;p. VA 207

TR

Dr. Harcle F. Qllell, Jr.
Attn: PcFRI-DF

Army FRescrroh Inmstinens
§371 Erser=zwer fvernyio
Rlexzndrie, VA 2237

D-. Rcbert &-sicr

U. 8. #rmy Pesgeerct Tnotituls f0d "o
Bekavicersl end f<cial e

5001 Fisenlever Avencs

Alexandria, VA 223

Dr. Fredericy Steind). -s:ior

U. S. A=ny Ferercel Inzoitutr
5001 Eiscnimvr Avoo
Alexandris, VA 22377

Dr, Jeseph ward

U.S. Army Foscorch Ingtitute
5001 Eisenlocwrr Avenro
Alexandrin, Vi 2<0:%

~)

T b ™

Mirv Ferce

Air Unaversity Libroary
PUL/LSE  ThH78472
Faxw2ll AFPR, EL 36112

Dr. Eorl A. Alluisi
112, AFHFL (AFCC)
Irocks KFL, TX 79225

nr. Genevicve Padded
Prearon lansger

lifc Ccicences Direcicrate
SO

'21ling AFB, NC 203:2

™. Renald G, Luzhes
TFNRL/DTR
Viillicas RFE, A2 3%22¢&

~y. Fcss L. 'ergon (AFUEL/LER)
veasht <Puticerszn AFE
(e BENZ3E

Nr. Yizlecln ke
LJTUFL/YP

trechs (FE, TX 76275
SrLotnrty feckesy
T-0'aica2l Directer
LEELNT

VitiiTas KFB, AZ 9E2728%

TCTOTCETW/TTCH Step G2
crours RFE, TX 761

Mri., U3

P
s Lirezterat.




YALE/STERN3ERG Nevember U,
H
4
E
E Marines
; ] H. Williasm Greenup
: Educaticr Miviscr (7771
: Educaticn Center, MCITC
. Quanticc, VA 2213h

1920

1 Beadqua2rter:s, U, S, torine Cerps

Ccde MPI-20
Washingtcn, DC 20790

1 Special Pssistant for I'arine

Corpo alters
Ccde 107
Office cf 'aval Rosc:rel
300 N. Quincy St
Arlington, Vi 22217

1 DR. A.L. =L/ FEDIY

SCIENTIFIC /TVISTHh (CCRI RE-1)

BQ, U.3. IARTUE CORTS
WASHINGT ™, T 20307

Papv 5

Cc astGuard

Cni.f, Psychclegical hezsersh Branch
U. S. Ccast Cu=rd (G-P-1/2/TPL2)
Woshingten, DT 20162

Hr, Themas A, Uorn

U. S. Ccoast Gu.rd institule
P. O. Substcticn 15
Oxl7ticnia City, COK 7R1€7




F——.l—-—'-""

YALT/STPRUZLPS Ncveaber 4, 1640 pPage 6
Other et Civil Gevt
12> Defense Technici]l Infermatien Centcr 1 pr. Susan Chipnen
Concrcn Staticen, Clog § Leurning and Develcpront
Alvx~ndria, VA 27404 Naticnal Institute c¢f Educeticrn
Attn: TC 1270 10th Street Lo

wrshingten, DC 20272
1 Dr. Dexter Fioteler

ATVINZED REISTen s PROJUCTS RGT!C 1 Dr. Jcseph 1. Lipscn
ILAN UILATY MLVY, SEpR UoL32
ARLILSTDN, VA 22207 Naticnul Sciernce Focunlcoticn

\ashingten, DC 20880
| “ilit--y fesictoot for Traininz and

Ferscrncl Torornllesy 1 willias J, Pelaurir

Crfucr ¢f e Wi Tagretiry ¢f Defense P.. 01, Internci Revzrnue Service
Ccr Fase-vrci. ¢ Enzinrarinz 2721 Jofferscn lavis Yishwoy

Foo . ITDT, e b nuisen Irlingten, VA 2220¢

Wostlnolen, DT 2T

1 Cr. Arnidrew R, liclncr
Scivnoe Educeticn Dev.
a1 Pesearch
1.2licn=l Science Feundeticn
Vashangten, T 2000 '

1 Perscrnel RID Center
Cffize ¢f Perscnnel ionelment
1000 E Street M
Musaingten, BT 20WE

1 DPr. 1. Vallreo fincive
Prcores Directer
Manpowsr Fesearch »rn+ fiviscry Services
Snithsenian Instituticn
501 YNcrth Pitt Stre:e
Alexendria, VA 22318

1 Dr. Frenk Lithrew
U. 3. Office c¢f f2uccticn
UZh Marylend Ave, S
anrshingten, DC 20202

1 Dro Joseph L, Yeunn, Nirccter
Mracry Y Cegnitive Procosses
Lotienll Ocience Feundnoticrn

‘antten, DCO20AMD

[T LS ST,

' -
DR

. ) B N A
B i s s -




YALE/STERRBERG Necvember 4, 1930

¥en Cevt

Dr. Jdchn R, Aderse
Department of Psycholcormy
Carnegie Yellem University
Pittsburgh, PA 15213

Andersen, Theacs U, LD,
Center for the Ttudy ¢f Fooding
V74 Children's FRasczcreh Conter
51 Gerty Drijve

Champiagn, IL “122¢

Dr. Jchn Annott
Deprtmert cf Psycheleny
University of Vrwics
Ceventry CUL 7L

Puge 7

ken Gevt

Dr. Jackscn Fratty
Department cf Psyzixleay
University c¢f Califcrnia
Lcs Angeles, CA 6CO24

Dr. Isaoc Eejar
Educeticnel Testir: fervice
Princetcn, HJ C3uc"

Dr. Nichcles A, becnd

Dept. ¢f Psychcleny
Sacranentc Statc College
600 Jsy Ctrect

Secramente, CA 95010

ErGLanD Dr. Lyle Bcurne
Popartrent ¢f Psyclolcey

DR, VICHAEL £T.20D University ¢f Cclcecradc

SCIENZE AFPLTITLTIONS INSTITUTE Eculder, CO 30379

4o DEINVIR TIC', CTWTER WEST

7033 L, PRENTICE AVInLE Dr. hcbert LCrennan

WGLELCSE, €0 32110

1 psychclenic:l resecrch unmit
Dept, ¢f Dofrnsa (A-1y Office)
Cinpbell Fer Mlices

Condberra ACT 207D, Australiea

Dr. Rlen Fide-l y

Modiezl Fescoreh Ceounczil
Applicl Peyonhclcegy Unit

15 Chcune= Bo-

Cobrides CLT7 2TF

EGLAND

(WS

Dr. Patricin Iazgent
Liparsaent ¢f Poychelegy
Universiiy ¢f Dornver
University fory

Denver, CO 27773

Mr Avren Tarr

Popartment cf (caputer Science
Stenferd Univi--ivy

Stanfcrd, CA QL:"5

American Ccllege Tesiing Prcgrems
P. 0. Ecx 108
Icwa City, 1A 52240

Dr. Jehn S0 Proewn

YERCY Palc Altc Pesctzrch Center
2332 Ccycte Reced

Palc Altc, CA GU3TUu

Dr. Bruce Euchanan

Pepartment ¢f Cemputer Science
Stenferd University

Stanferd, CA Q4305

DR. C. VICTOF BUNDERRCY
WICAT INC,

UNIVERZITY PLAZA, SUITE 10
1150 sC. STATE ST,

ORE", UT L4057

Dr. Put Carperter
Lerpomiment cf Psyctcleny

Carrcaae-Mellen Miversity
Pitisburgh, PA 15213




|"..-ll------L,. —
- T o/ DIEHLSERG Novaaber 4,

. e

i

Hen Gevi

Dr. Jchn ['. Carrcdl
Psychcmetric Lab

Univ, ¢f *c. Carclitw
Davie liull 013A

Chapel Hill, NC 27514

Charles "y>»rs Libriry
Livingstcre Heuceo
Livingsicne Road
Stratfcrd

Lender F15 2LY

ERSLALLD

Dr. Villicm Chase
Depzrtrient ¢f Poveloleny
Carnegie tollen University
Pittshurgn, PL 15217

Dr. Nickeline Chi
learnint R 3§ D Center
University cf Pittiou-3h
202G % ilira Strent
Pittcbu-zi., PA 1521%

vitli.a Clancey

.
Daportment of mrul T

3 ]

o
Unlverelo, of Fo2ils
Fiver C- .7 Tnitiirn

FcchoLier,

Dr. ler-=n CLIfT

Dept. ¢f foysteleny
Univ., ¢ rc. Czlifcrri,
Miverzity Park

Les knocles, €3 00000

Dr. All:im 1. Celli
Bclt Teranss & Lewnann, Inc.
50 l'culten Ztr et
Canbridpc, 2 021:°

1970

Paze¢ 3

ten Gevt
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University c¢f Pittsburgh
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Dr. Edwin L. Fleishmen
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Washingten, BC 20014
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Dr. Alinda Friednan
Department ¢f Psychclegy
University cf Alberta
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Dr. R. BEdward Goisclman
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Departnment c¢f Psycmclegy
University c¢f Oregcn
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Dr. Frederick Hayes-Reth
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Dr. James R. Hcffmin
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University c¢f Iilincis
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Dr. Jill Larkin

Depzrtment ¢f Psycizlory
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Pittsburgh, PA 15217
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Cucde Pcteoringesirace

Grerningen

LETHERLAYDZ
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University cf Wectcori fustrzli:
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Dept. cf Poy:bcleny c-,u,
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Dr. lelvin R, levick
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Fassaclusatts Instrtute ef Teornzlcey
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Dr. Janes F. Prulsen
Pecrtlind State Usiversity
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Univerzity ¢f Ccleriac
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LEPT, CF PLYCHOLCSY
UNIVERSITY OF COLORARD
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Dopartnen®. ¢f Psysixclesy
University cf Denver
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University ¢f Czlifcrrnis
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Americzn Institutes fer Res2arch
1056 Thewes Jeffercen Sv. WU
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Bell Labcrotcries
600" Meuntein Evenus
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UNIVERSITY OF TENUEICFE
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Dr. Irwin Sarascn
Depsrtment cf Psyctclegy
University c¢f Washinnten
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Department ¢f Ccaputer Sciernce
Rutgers University

Mew Erunsvick, NJ (?97:

Dr. Richerd 3ncw

Scheel cof Educaticrn
Stanfcrd University
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Farverd University
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University cf l'innescta
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ULIVERSITY CF KALSAS
LAYEENCE, KANSAS (0044

Dr. Christcpher Vickens
Depertment cf Psycleleay
Unjversity ¢f Illinzis
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