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ABSTRACT ratings of the amount of inteltigence each occupation was
’ + believed to demiand. This belief may be reasonable, since
The relationship of measures of academic ability and most attainments are to some degree dcpundc\}t on the
grades with hugh level accomphshment was eximined by abiljty to read, understand, and analy/ze written materials,
reviewing a wide rangmg hterature. Ths literature included and on knowledge “and understanding of mathematical
studies of the Inghly creatwve, sueqists and technwians, - coneepts such as those represented in academic ability
physicians, high- and middle-level managers, and high tests_and the cassroom. An executive who, rises rapidly in
school*and college students. The Terman studies of the 4 wompany, an engineer wlo files a patent, or a writer who
pifted were. alsu feviewed. Finally, studies of vcwupational publishies a story ar@sually thought to be.*“smart” in the
attainment and income were exanyned. A very wide variety sense just described. Put more formally, it is assumed that
ot criterta were used n these studies. Tn general, the studics lugli-devel accomplisliment includes intellectual demands for
demonstrated low positive relationships between academic its attaimnent that reguire a. l.urly high level of academic
aptituce andsor grades and accowplishment. The closer ability. The person with high ¥cademic talent should thus
the content ot the measure of academic aptitude to the be able to attarn more than the ‘person with little academic
demands of the ficld, the stronger the relationship. talent. .
L e ‘ - . - ., To a large degree thjs idea is implicit in wdmg in
) ' schools and colleges. The student who doces well in the
INTRODUCTION . classtoom is éxprected to be able to do-well in real-life
+ situations, The classes and c.urm.ulums are desn;,m.d to
Skepticism  about tlu. value of .n,adunu, ability and prepare students to function as 2’ citizen and worker in
academic success las grown 1 recgnt yedrs, lm,re.mng the general society and in specific vecupations and pro-
numbers ot researchers, prulchlulldl psy..huluglsts. and fessivns. Thus, the students who do well in ¢lass should also
laymen have questioned the importance of high grades and generally do wall in the social roles and occupational duncs
high scores on acadenuc ability tests. Doubts have been for which tlu?(' classes have prepared them. '
greatest about the role of atademic talent in high-level or From this it foliows that the students who will be
creative accomplishment. The purpose of this review is to .most likely to succeed in society and in particularroccupa-
exanune the research evidence about the n.lduunslnp tions and professions are those who have the most academic
between measures of academuc abdity and high-level , talent and who have had the greatest success in academic
accomplishment. T . work. Consequently, admission to colleges and prafessional
It 15 mportant to.upderstand the relationship because schiouls is, based primarily .on measures of academic ability )

adnission to many colleges 1s based primarily on academiv and records of previous grades. Again, the basic assumption
ability. Acadennc ability 1s also a pnime consideration ‘in of admissivnts policies is that the students with the greatest
¢ award of scholarships and fmafital ad, F mallw academic ability and accomplishment are the most likely to
academic abihity and success are often wnmlcratluns in du well in coursework, and consequently in society and in
hining people tor jobs m mdustry, education, aid guvern-  *  their ou.updtluns. Likewise, selection for many jubs is also
ment. To justify these practices, it nceds to be shown that based to a large degree on measures or records of academic

selectich on academic ability leads to the choice of*people talents. .
of abuve average potential who will later contribute to, Thus, the assumption that academic ability is an im-
their field or pasition. o portant, perhaps even required,” ciement in human adcom-
Why should we expecs a relationshup between acaflcmic phshment 1 reflected in the popular culture, the educa
abiity  andjor grades”and  reallife  accomplish unt twnal system, adinissions  practices, and employment

Although this is a straightforward question, ere , selection. . , -
are very few direct amswers to it. Lven whiters such g8 Related to this pervasive view of the role of academic

llc:nlstcm' n LQ. m the Mentocracy do not discuss the talent 1s the meritocratic belief that academic talent should
logic behind the relationship, althougls they discuss agood, | be a prmary *rcason fur admission to schools and careers
many studies. More often than not the answers or logi. are and Tor advancement in those areas. That is. it is much
presumed and not schlul out,” Perhaps the most basi. imote preferable that admission and pfomotion decisions be
assumption 1s that academie abality \plays a large vur at least based on academic abilitygrather than on the accidents of
contributing role n suceess in most human activities. The famTty~ wealth, ethniv background, religion. or neighbor
ordmary person nught express this as “you’ve got to be™ __ hood. This poln.y seems fairer to individuals, encourages
smart to do a really good job or to get ahead” —-with hc’:lth); competition, and results in ‘the most able holding
“smart” usually meammng that a pc.rsun would dv well in v pusitiqns of responsibility. in our society. Again this belief is
schogy or would hav skalls that would lead him or her to ! based on thesidea that academic ability is important in
score high on a test of academic ability. In fact, Duncan. successful functioning in high-level roles in our socicety.
Featherman, and Duncan (1972) obtained a correlation of * Why should we expect to, find, little relationship ~
9" between the prestige ratings pf 47 occupations and between academic abih'lg and rcal life accomplishment?
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Aithough the wlea that acadeinie ability 1s mportant,
Juany at ot anost lugh level accomplisluncents, & pervasive
and persuasive, there afe argunicnts ggainst finding such
d relationship. The fisst stems frum )Suc fact of the sheer
divc‘rsit) and specificity of human activgtics. It seems wn
reasonables to expect acadeniic ability to be lughly related
tu suceess in such divergent arcas as management, leader
ship, comuanity service, religion, music, technical work,

scientific research, artistic work, literary work, dramatic

avtivity, journalismy, ete. Experts within each of thesc areas
shuw even greater differentiation. Tor eaxample, Titerary

work in different areas is said to involve very different shills
(e.g. writing shoit stories s different from writing topial |

magazine articles, which s different from writing noscls,
which 15 different from writing bouks on tactual witters,
which s different from writing suldlarly bouks, cte.).
Lditing these different types of writing alsv mvolves dif-
ferent kinds of skhills, as da producing them and publisting
And-promoting them. 4
As thry last example suggests, human getivitits are
alsu situationally specific. A cxc%mvc may do quite well
1w one cotapany and pourly in andther ur way dv well ug
pourly even in the same company, ‘dc_pondmg on the details
o us o higr position, the vuteome’of a few key projects,
the quality of subordinates’ work, or the character of
supertors. There are muany stones of scientific discoveries
* that were dependent as much on aceident as un the ability
of the scientist. In many cases, accomplishment niay be
vaue tu the right person being i the right place at the nght
time. Thus, gwven equally able and cqually trained people,
accomplishiment may be dependent vn the speufic situa-
Jtons pcup)(ﬁnd themselves in. Tn sum, people dv su many

« tlungs in su many wontexts, that it may be unreasvnable tu

LY

expect avademie ability to be lughly related to attamnmient
in every situation. he
Anuther reason for expecting little relationslitp between
acadenue ability and hughdevel accomplishiment <es in
the defimtions and oritena of accomplishinent. Accomplish-
ment o miany areds is o woiiplex, multifaceted thing, For
example, Crovks and Campbell (1974), used vver 30 mea-
sures as oritena of nmu.‘lgcndl suweess, and found that they |
were only moderately intereorrelated. Taylor and his asso-
oiates used 77 wmcasures te define physician perfonmance
(Price et al,, 1973). Aguin the measures and factors were
not hughly mterrelated. Likewise, many criteria of suceess
liave ambigusus meanings. For example, annual income has
been used as accrgernton of the vverall success of college
graduates. Tlus criterion might appear tu be clear, ubjective,
and applicable tu everyone. However, many professivns
Dsuche & the d::rg) and clementary school teaching are low
paying, vonversely, having a high income may be due tu
ome lucky investments, inheritances, \frorking in highw
profit businesses such as vil, ur pusitions i family busi
nesses. Furthermore, it would be difficult to argue that a
lawyet serving must of the citizens of a siall town who
eaﬁrncd $20,000 a year was less “successful” than a Jasy

4

t
-
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inate who worhed i bond transactivns on Wall Street and
catsied $100,000. Othier acconplishiients aie su tare as tu
wll intu question then applicability audss o profession.
Fut t..‘.dltllplc, severdl surveys of PlLD. psy cholugists |{JVC
found that st psychologists liaye never published an
aticle, Lven withun' colleges and univemsities, Ladd and
Lipsct (1975) found that 29 pereent Of faculty mcmnbers
“Lad sever published an article (uearly half had published
tewer than thice) and 59 percent hiad never published
buuk (806 puicent liad published téwer thau thiee). ln con-
trast, vuly 9 percent had published 31 orwore articles and
vuly 6 pereentliad publislicd 5or moie buuks,

Othier rescardiets liave argued that the wea of a,single
donunant  talgnt, guch as that tepresented in academic
ability, 1s wrong. They contend that there are many other
LumarTapahilitios that playa role in luan performance,
Thurstone (1938), for cxample, used factor apalysts to
wentify seven basic aptitudes. The Unnted States Employ -
ment Scrvice factor-analyzed a vast number of tests.und
locdted and measured mne factors windh werg then related
to tht reguirenients for veeupations e the Dictium‘r)' of
Occupativnal Titles, Finally, Guilford (1968) has propused
@ anodel of the “structure of the mtellect™ that includes
120 difterent factors, the majority of which he uaims to
Jhave demonstrated to exist, Whatever s the most aceurate
way tu describe hunan abilities, it 1y Jear that academic
capacity s only part of the pussible range of abilitics.

Whether it plays the dounant le in human accomplish- |

mient 1 o inatter of debate, In dny ase, it thuse situations
where otlier abilities play a large 1ole, it hay be difficult
* toshow the independent effect of acadeie ability,
Anuthu liuitation of the studies ieyiewed hiere s the
length of tine between the assessient uf acidenne talent
and the assessuent of accotiplishiient, For example, an
investigator may attempt to relate grades in college to
inconie ur perfornnaneg in a profussion 40 vt 15 years later,
Obvivusly 1nany tlungs carf happen w10 vip15 years to
affect an indwvidual's career. The Jhiviee of empluyers,
region, and spuusc +an have an mflucrive as can uu,i&':nts,
sickness, and persunal problems. There are many non-
avadenue influences even witlun a specialized profession,
For cxample, a phy sician’s carcer wan be influenced by his
or her chuice of specialization, area ol practive, hospital
ur laboratory, partners, cte. Thus, the lunger the time
fulluwing the assesstent uf academie talent, the greater
role life circunstanioes van play, and the lower the relation-
slup witl secomplishment, Of couise, i it is true that vnee
people are shown to be Csmait”™ i sclyoul v wollege, then
they will,continue to make “smart™ decisivns throughout
Jthen lives and wall generally perfonu better than other
people, and these carcwmstances will not have a very pro-
nounced effect on their carcers, °
~Another, ‘more technival reason for eapecting little de-
monstrable  relationship between  academic abilit\\.md
accomplishiment s thic statistical inadequacy and unreliabil-

o1ty of the vntena. As suggested carlier. the distributjuns of
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many criteria ot .mmnplhhn\cnt may be highly skewed,
others are categorical, such as winnng a professional prize
or not; and .still others represent a sununation of very

difterent behaviogs, so their meaning and stahility is ques-’

tionable. Many vriteria are quite unreliable. For example,
,“supeniors’ ratings”™ are sometines bﬁs;d on the ratings bf
only a single person or are summdtwns of ratings of people
who have very different degrees of experience with-the -
dividual being rated. Other criteria are based on inadequate
records and odher sources of data that adversely affect
therr reliability. The amportant point is that thc lower
the reliability ot the critenion the lower the degree to whick
it can be predicted. In many of the studies reviewed here
the criteria have muderate religbility at best, limiting the
degree to wlnc‘hqawdcnm, ability can be shown to be
related. \ .

Another techiueal lnnitation 1s the range of academic
ability present i a study;&ﬁfﬂ?l‘he narrower the fange of
academic talent, the lower the relationship fhat .an be
dunonstmt;d between academiv ability and the criterion.
"Consider, for example, a study of the career suceesses of
Pt Beta Kappa reeipients. Since the students all had
extremely lngh grades 1t would be difficult to distinguish
between very sucdessful and less succdssful students on the
basis of grades. In contrast, a study of the caresr successes
of an cntire college clasy would allow a broad range of
acadentic talent to be studied and students cduld be ' dis-

tinguished on the basis of grades. Thys, to be able to show ®

a very strong relationship between academic ability or

grades and accompllshmqnt a reasonably wide range of

acadenuc talent 1s n.qum.d something that is seldom the
case in the studies reviewed here.

The effects of restriction of range on the correlation
can.be quite dramatic. Far example, if the actual correla-
tion across a total group were 130 and only the top half of
the distribution were selected, then the correlation "found
would be *D: and if only the top 10 pereent were sclected,
then the correlaton found would be .12. Most professionals
have been selected for college, graduated from college,
admitted to professional school, and ‘gradq\atcd from
professional school, all largely on the basis of their academ-
ic performance. Thus, those whognter a profession have
already been selected for academic talent several times,
each time at a higher level. The result is that most pro-
fessions include a rather narrow range of academic talent.
Similarly, many companies select tllelqtaff at least partly
on the basis of their academic record, some also use their

* own ablity tests. The result hcrc is also a-narrqyyer range of

X, academic talent. . -

Another technical factor limiting the“demonstrated re
lationship between academic ability and a qmplishfnent is
the small size of manystudy samples and tlic limitations.of
statistical tests for demonsrating relationships, This is due
to a basic clement of statistical procedures, that their
effectivencss 15 dependent on the size of the sample. A
statistical procedurg has more “‘power” to correctly detect
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_a relationship as the sample size increasey Witly small

samples this power is quite limited, so that true relation-
ships may not be detected and thus the incorrect conclu-
sion reached that there is nuon.lauonshlp Unfortunately,
many of the studies of the relationship between academic
talent and suweess are based on small samples, so that the
studics may wonelude that there is no relationship when in
fact there is one. (The voncept of power, Js used her., is
somewhat technial, the reader is referped to Trattner
and O'Leary, 1980.),For example, if the actual correlation
is .30, a rescarchier would corrgutly detect a significant
correlation(p<(.05) vnly 54 pereent Of the time with an.V
of 50, and 85 percent of the time witlan vV of 100.

Anuibet technival problem is that adnussions decisions
tund tu be compensatory (Dawes, 1971). That js, when an
appllcnnt is low in one admissions meastire, he or she may
be admitted un the ‘basis of high standing on another. For_
example, applicants tu graduate school who have very low
undergraduate grades will be admitted only if they have
very high aptitude test scores, and vice versa. If these
individuals are then successful in gradu’ltc work, any study
relating their undergraduate grades or test scores to stccess
may show a small or cven a negative relationship This may
be especially critical when the. criterion is some sort of
creative or high-level accomplishment. For example, appli-
cants with both low undergraduate grades and low test
swores may be admitted to a chemistry program if they have
alrcady shown signs of scientific promise (c.g.. by publish-
ing articles on their own original research). Since the bLSl
predictor of later high-level accomplishment is wrhcr
accomplishment in the same arca, a study of the relation-
ship between ;,radt.s, aptitude test scores, and the scientific
achievements of the graduates of the chemistry program
may show*lmlu relationship.”

Finally an argument can be made that to the extent
education is suceessful in bringing students up to a common
standard of competence, the more difficult it is to denton-
strate a rélationship between academic ability and acom-
plishment. That is, when an educational program--for
example; in a profession like medicine effectively prepares
all its students for the demands of a particular occupatian
“or profession, it “equalizes” the differenees in the academic
ability of the students. If all the students are prepared to
meet successfully the inteliectual and personal demands of
occupational or professional work, then the differences in
the degree of their success are likely to be due not to their
academic ability to master ad academic program but to
other factors, such as specific sKills and personal charac-
teristics. Of course, not all programs can be completely
effective, so the possible influence of*academic talent is
still present, however, to the degree they are effeetive, the
more difficult it is to demonstrate its potential role.

In sum, there are many conceptual and technical
reaso. »’ to expect to find little relationship between
academic ability and accomplishmept. Whether the in-
fluences that would limit the degree of the relationship
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ate strong enough to mask the Rind of relativnship
expected, because, ol the teasuns disadssed carhier, 15 an
mportant concern of this review. Dasentanghng the limtang
influences to reach an Sthuate, of the true telationslap
is the chief work of the review.

Methodology

Y

Because thg\urca of ligh-level accomphishnrent 1s so broad,
extensive efforts were required to uncover the materials
eventually ieviewed, First an ERIC system search was made
for studes relating accomplishment, aclievément, or crea-
tiaty with grades, acadenue ability, or test scores. Then a
systematie search was made through Psychological Abstracts
and College Student Personnel Abstracts on the same
topies. Finally a systematic review of every 1ssue ol 19
journals was conducted for the years 1966 through 1982,
These journals were: . )

Amenican Educational Research Journal

American Journal of Sociology o,

American Sociological Review

Applied Psychological Measurement

College and Universit

Lducational and Psychological Measurement
, Intelligence
.. Journal of Applied Ijsychology !
* o Journal pf College Student Perspnnel

« Journal of Creative Behavior,

Journal of Counseling 1’s_vch710gy

Journal of Educational Measurement

Journal of Educational Psychology -

Journal of Human Resources

Journal of Vocational Behavior

Measurement and Evaluation in Guidance 4

Personnel Psychology :

Resctrch in Higher Education

Sociology of Education

- In addition, the research repurts uf o;gdr.u.ltlgns such

as Educational Testing Sertice (ETS), the Amenican College
Testing Program, and the American Council on Education
were reviewed for research results refevant to- tht topic.
Finally, the books dealing with creativity, accomplishment,
suceess, and human performance in the ETS, Rider College,
and Princeton University libraries were examined. When
any article or report of research was uncovered, the refér-
ences to ofher literature were also examined. Any Jﬁner
reference that also seemed to deal with the topic was
louked up. Thus, cv'cntualI), a reasonably thurough exam
mation of the available hterature was completed. However,
n miany cases this was just the beginmng. The results of
nterest weére ofien buried 1n obscure, hard-to-find technical
reports or were-hidden away n appendixes. Since many of
the articles were not mainly concerned with the question
of the relationship between academic talent and accom-
phishment, it was nevessary tu review varefully d wide range
of articles that appeared potentially relevant to the topic.

t L)

% .

Only the studies wliich wduded svme real-hfe avcom-
phishinent ot creative belgvior were mduded i ths feview.
Studies whicli woncentrated vn “yrcatve personality pro-
files® and other™data wlieh do not demonstrate actual
achievement were excluded. Studies of children were also

" exeluded, since few children are capable of attainments-of

general social value. Although studies of the personality
clmeaeteristics usngiutcd. with accomplishmen{ are im-
Jportant (c.g., Dellas, and Gaier, 1970; Golan, 1963), the
personality traits pf achieving individuals will be discussed
only when they shed light on the question of the relation-
ships of real life accomplishment and acgdemicability.

The subject of this review is related to the studies of
the relationship of crcﬁtivit%' and intelligence. It differs
from those studies in it's concentration on real-life accom-
plishment. Most of the creatjvity-intelligence studies have
only examined the correlation betweén tests. of creativity
and tests of intelligence. Unfortunately, few “creativity
tests” have been validated against real-life criteria of crea-
tive accomplishment, and when they have, they have done
poorly (Baird, 1972a, 1972b; Crockenberg, 1972). There is
a large difference between a ¢hild’s ability to think of 20
uses Jfor a brick, and the publication in a scientific journal
of an-article describing the results of research.

Different measures of academic ability and success were
used in the studies. In most cases, the measure was an
academic admission test or grades received in an academic
institution. In othet cases, the measure used was a high-level
verbal aptitude *fest, and in still others, an intelligence test.
The fatter were included because most intelligence tests are
ultimately validatgd against grades or some o{lcf form of
academic success. :

As a recent review of over 300 references on intel-
ligence testing (Joseph, 1977) concludes:

L4

It appears that the present testing technigues-ciiployed
in, test construction and methodology in the United
States have been derived from and given impetus by
Binet’s original scale of 1905. This scale and his others
which followed (1908, 1911) were a reflection of:
school related abilities and not to be used to get at any
congenital or acquired determination of the deficiencics
reflecte’d in the test results (Binct, 1908; Goodenough,
1969; Freeman, 1955; Edwards, 1971). The testing
movement in America to follow (Goddard, 1910;

Terman, 1961; Yerkes, 1915; Wechsler, 1939; Per- °

formance Testing, 1917; Group Testing, 1917; ctc.)
all secem to have butlt more or less on the basic Binet
niodel (buth theoretically and methivdologivally) and
thus the tests as denved and validated against the
original and revised Binet scales, did then, apd still
do, reflect what the Binet scales reflected. higher
mental processes prcsum'iI

as it is reflected in a school environment (Binet, 1908;
Goodenotlth, 1949; Edwards, 1971 Zach, 1972).
(p. 80-81) ’

Making miudh the same ponﬂl/ Anastast (1976) has
written: o

v~

A

d to comprise intelligence’




<

JTypreal intelligence tests designed for use in our culture
"with school age children or adults measure largely
verbal abilities, to a lesser degree they also cover abili
ties to deal with numerical and other abstract symbols.
These are abilities that predoininate in school learning.
Most intelligence tests can therefore be regarded as
measures of scfiolastic aptitude, (p. 350) . .

Thus, some studies which relate intelligence sUres U

attamment will be reviewed, along with those using tests
that are clearly measures of ‘academic ability. .

The most difficult problem in this arca is to define the
crteria of “sywess. A great variety of criteria have beea
used with mﬁly difterent definstions, even within the same
category. For example, the cntenon of scientific publiva-
twns has been studied mn a number of waysg and is the

' subject of a sinall literature. The measures usgd have in-

" Juded self-repurts of publiations, counts from vita,
weighted counts, counts 1n_varuus journals,, citations to
articles, and mdiees of citatons per article, \hmevu as
diverse as these unteria are, they can be arr'\ngcd in_a
g,um.nl urdcr of significance and Jarity as indicators of
“suceess,” and the research related to them similarly
arranged. -

The plan of this review 1s tu discuss the cnteria and
research i an order rangng from those most cledrly
rcprcwntmg lnbh Jdevel achievement tu thuse representing
general “'success.”” First tu be discussed wall be the studies
of the h f:gllly reative wonducted by the Institute for Per

« » sonahty -Assessment and Rescarch at Berheley. Next, the

work of scientists and physivans will be considered. The
literature un suceess n the upper levels of business and
industry will then be examined. Then we shall turn to the
stuares ul the creative and sgmficant accomplishments of
college and high silipol students. Studies of general
“success,” mcluding souologual studies of vecupativnal
attanment, will be examined in the following section,

Finally, the Terman studies of the lives of individuals -

with very high Stanford-Binet IQ’s will be examined.
Then the implications of this tesearch, along with research

into the natiYe of human ubilities and attainment, will be

discussed.

'STUDIES OF
HIGHLY CREATIVE INDIVIDUALS

A group of studies which are directly related t> the ques-
tion of the relationship of academic ability to high-level
accomplishmgnt are those concerning highly creative
individuals. Several research programs have been devoted to
this question, especially the Institute for Personality Assess-
«ment and Research at the University of California at
Berkeley., which conducted a series of studies of highly
creative individuals in the fields of architecture, mathe:
matics, s entific research, and writing. The samples, and
the untena used to seleot these, groups, have been described
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by Barron (1965, 1969). The criterion was usually peer
ratings based on thendividual’s accomplishitnents. Tn arclii
tecture, for example, afl 1nitial ’list‘uf NAIMIES Wds LuII-
structed from the names noinmated as the 40 most creative |
architects m the United States.by five semor professors of
architecture at-Berkeley. The individuals selected were also
rated by. 11 editors of major arehitectural journals. Finally,
the arclutects who participated in the sample ranked cach
other. A comparison group of * uprcscntauvc architects™

was alsv sclected from listings in the Dircctory ofi Archi-,
teots, This group matched the nominees in age and geo-

. graphical area of practice. All the names of both the crea-

tive and representative arthitects were cast ‘wnto a single
list which was sent to 19 professors of architecture
throughout the country, the vriginal grolp of 5 professors,
and 6 editors of architectural journals. All the names were
ranhed on a seven-puint seale in terms of creativity. The
“creative™ group received significantly and markedly higher
ratings. The latter.were invited to the Institute at Berkeley,
wher€ they were subject to intenSe assessment, as were the
vreative members of the samples in other fields.

The importance of these studies is that the definition of
creativity and aecomplishment was carefully constructed,
validated, and set at a high level. Only those who had made
truly significant contributions to a field were defined as
creative, thuse who were merely producfite were exclude 1.
By walling un eapert judgment within each field, the groups
wentified almost certainly incduded the most important
figures i thie fields. This definition would probably satisfy
even the most skeptical within those fields.

In syme cases “representative™ groups werc also j
tu the live-in asdessment, but in most vases they
Most uf the data on the representative groups waf collected
by mail. The measure of intelligence used i the original
studies was the Terman Concept Mastery Test, b very dif-
ficult test of vocabulary and analogics.

Became of security regulations govcrmng the \ise of the
Conccpt Mastery Test, it could not’ be admpistered
either to the comparson group of writgrs or the
companson groups of architéets. The onfy sample for
which a true comparison group is available is the
Creative Women Mathematician sample, and the ob-
served difference between the “creatives” and the
“representatives” among women mathematicians favors
the former and is statistically, significant. (Barron, 1965,
p. 69) -

Llowever, within the creative architects, MacKinnon
(1962) found that the correlation between Concept
Mastery Test scores and 1ated creativity was -.08, and
Gough (1961) found a similar correlation of -.07 among
the scientists, results that might be expacted, given the
narrow range of ratings within the creative groups.

In a description of later res;arch MacKinron (1968)
reported that "

. we have returned subsequently to our architects,
mathematicians, and research scentists and adminis-
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tered to a4y many as were wihing to cooperate the
Wechsler Adult Intelligenge Scale.
We have divided the samples of architects and
% research scientists into three subsamples, ranging from
the most creative to the least creative. Each sample of
mathematicians, one male and onc female, has been
‘divided- into two groups, a c}catm. group and a com-
pansca group. At thns pownt, our most striking finding
18 the dack of any sigmficant difference 1n IQ among the
subsamples charactenized by different levels of creative-
ness. The nan 1Qs for the three groups of architects
are 132, 131, and 130, for the rescarch scientists, 132,
132, and 132, fur the male mathematicians, 135 and
133, and for the female mathematicians, 129 and/133.
The ranges of 1Qs are similarly comparable from sub-
sample to subsample: for architects,'120-145, 117-142,
-and 119-143; for research scitntists, 120-141, 121-142,
and 114-142; for male mathematicians, 118-152 and
126-138; and for female mathematicians, 118-140 and
118-145. (p. 107)

MacKinnon and Hall (1972) have reported these results
in‘more detail along with the results of multiple regression
analyses using rated creativity as tlwe criterion, and cen
cluded that

*. . scoring as more intclligent thesn a colicague docs
not guarantee that onc will surpass him in creativeness,
as data which there is not timc to present in detail
convincingly demonstgate: in cvery group the multiple
regression cquation to predict creativity from WAIS
scores faled to approach sigmficance n cjoss-valida-
tion. In contrast, multiple regression_solutions to

™,
predict the creativity of our subjects from the scales
of the Sfrong Vocational Interest Blank, the Study
of Values, the California Psychological Inventory, the
_ Myers-Briggs Typc Indicator, FIRO-B, and thc Gough
Adjective Check List all cross-valldatcd at the .01 level
of significance or better (Hall and MacKinnon, 1969).
Above a given minimal level of intelligence required
for the successful practice of one’s profession, which in®
the groups we have studied is quites high, what is most
importantly determinative of creative performance 1s
not a Ingher level of intelhgence per se but particular
constellations of non-intellective traats, They are the
factufs that make the difference between a suveessfut
pra.titioner of a profession dand one who practices it
creatively. (p. 520) .
Thus, the Berkeley studies jenerally showed that within
highly creative professivns there are nu consistent dif
ferences in accomplishment related tu intelligenee. As we
shiall see in the Nativnal Merit and Terman results, among
goups of academically highly able individuals, the dif
feienees in avcomplishment scemed due to variab!~s uther
than lnt»lllb»nu Houwe.er, it should be reemphasized that
the groups studied at Berkeley are very bright un the
average. The typical 1Q of 132 places these groups in the
tup 2 percent of the adult population. Even the tyrical
fow est 1(3 of 119 1s at the 89th pereentile. Ciearly, tu enter
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these people lad to lld\; very Tagh
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their professions,
academic ability. . .
A few other studies hive also exammed lnbhl) creative
mdividuals apd compared them with their peers. For
ewmplc.. Cross, Cattell. and Butcher (1967) Lump.m.d
Sixteen l’crsonahty Factor Questionnaire (16-PF) responses
of 63 artists selected for having given clear evidence ofun-
usual talent in drawing or painting witlr 63 controls who
had approximately equal educations and worked in similar
settings, They found nany personality differences, but fo
difference on the 16 PI" mcasure of “intelligence™ although
buth groups scuted.guite Inghi vn this casure. The'creative
attists showed more  dommance,  selisuffiviency. and
boheranisin, and Jess ego streegthwself-control, disciphae,
“and suiperego. ’ .
In dn. carlier study, Cattell und Dm’d'xhl(l955) asked
a panel of experts to choose thre¢ groups from rosters of
their professional society membiers. The groups were emi-
nent researchers, eminent teachers, and eminent administra-
tuts, As expected, the three groups differed from the
-~ general pupulation 1n g Jumber ufpu.dktablc. ways, mnclud-
ing having a very ngh group scorz on “mtetligenee.” Cattell” .
and Drevdall also compared the thrée groups. Researchers
were more  concerned  with ~ their  jnternal thoughts
(sclnzothymnma) and more self-sufficient tlnnlitlu.r teachers
or admnistrators. They also had less ego stn.ngtn more |
radical attitudes, and more “bohemian concern.” Howevery’
researchers were not more “ntelligent™ than administrators
or teachers. Of course,” we should not recessarily assume
that administrators or feachers are any less creative or show
any lower level of achicvement just because their aceom
plislunients are i an area wore difficult to evaluate, I any
case, thus study does not show any diferenies i the intel
ligence of the criterion groups.
In sum, compansons of the telhgence of highly m.p

tive professionals with their peers reveal fews differend®s. .

Of tourse, one might not. expect any large diffcrences
within such highly seleetive groups. However, there arc con-
sistently large differences between the creative groups and
the gencral population in’ measures of intelligence.” That
their less . cative peers were equally bright s.pgests that a
certain level uf ability is needed to enter ce..ain fields, but
that ability inay not diserinunate withn theficlds. Incontrast,
all of these investigations found fairly large and consistent
differences in the personalities and values of the creative
professionals and theu less creative peers. Tlu.su have bc.cn
sutmarized by Barron (1965) and MacKinnon and Hall
(1972). and include Igh ego strgngth und cmotwonal
stability , a strung need fur independence and autonomy . g
hagh degree’of control of unpulse, high personal duminande,
regection of colifurnuty pressutes i thinking, a detached
attitude in mterpersonal relations, sk takiig, and a liking
fur order and method combined with a fascination with
disurder and exceptions” That tiese kinds of differences
appear within such lughly self- and educationally selected
indmiduals suggests that, beyoud the level ot ability needed
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to quahty tor varous tields, ather chargetenstics are needed P

to attain high levels of agcomplishment.

Tlus 1dea 15 related to the proposition of warious investi-
gators that there 1s a “threshold™ effect i the relationship
between ntelligence and creativaty. That s, creatwity and -
mtelligence are thought to be related up to sonwe
“thyeshold” value, s»y, an 1Q of 120, above which they are
independent {Barron, 1965). T!ns idea has been criticized
by McNemar (1964) and, others, and research on the topic
has not tended to support 1t. However, it leads to another
conceptualzation, that of a “fan-shaped” distribution’
between creativity and’ mntellgence where “atethe high 1Q |
levels there will be a very .wide range of creativaty, whereas
as we go down to average 1Q.-and on down to lower [evels,
the scatter tor creataty will be less and less” (McNemar,
1964, p. 879). We shall return to thus 1dea later.

HIGH-LEVEL PROFESSIONALS .

The studies described -1_n the last section were based on very
distmctive subgroups of lugh-level professionals, carefully
" selected for thenr unusual and sigmiicant contributions.
One cannot generalize from these results to all professional
work without great caution. What 1s nceded is more
information about the relationship between academic
ability and accomplishment among more -typical high- and
farddle-level professionals. This section reviews two types of
studies of the high and middle-tanges: those using objeclive
criteria and those using ratings. Medicine will be treated
separately as a third group of studies. .

Studies Usine “sbjective Criteria

Probably the clearest criterion in scientific dnd technical
performance 15 publication actmity. Although there have
been some controversies about the technical manner in
wlich publications should be used in research studies (e.g.,
Clemente and Sturgss, 1974; Cole and Cole, 1967; Drew
and Karpf, 1975; Porter and Wdlfe, 1975), there is little
controversy about the basic significance of publication
activity. The scientific or scholarfy journal article is the pri-
mary avenue of reportng scientiic research. Furthermore,
since journals exercise editorial control over what they
print. a published. article typically represents a level of
scientific competence, and frequently a contribution to
the field. Because of this, many -faculty members and pro-
fesstonal screntists are evaluated on the basis of the number
of their publications.

One of the earliest nvestigations of predictors of scien-
tific publications was part of an evaluation of the success
ot procedures used to select Veterans Adnunistration (VA)
trainces i psychology. ln 1957 Kelley and Goldberg
(1959) followed up two samples of graduate psychology
students who had been VA trainees in psychology at the
University of Michigan in 1947 and 1948, A widevariety of

test and rating information had be€n_ collected on them
when they were graduate students. Scholarly productivity,
defined as number of listings of publications in 1’s_'vchnlngi-
cal Abstracts, was predicted in the 1947 sample by the

Strong Vogational Interest Blank (SVIB) Psychologist scale

(.33)," Banker scale (-.29), and several other SVIB scales,
and by a high-level verbal reasoning test, the Miller Analo-
gies Test ((18). However, not a single variuble correlating
with scholarly productivity in the 1947 sample was found
to correlate in the 1948 sample. In fact, there were no sig-
nificant correlates of productivity in the 1948 sample

The neat imajor study was also an attempt to cvaluate
the suceess of selection procedures for a special program
The National Scignce Foundation (NSF) began its Graduate
Fellowship Program in 1952, The program was designed to
support able students in their,graduate studies in one of the
sciences. Under the direction of Calvin Taylor, followed by
Lindsey Harmon, a continuous rescarch program was
designed to improve the procedures for selecting NSI
Fellows. Graduate Record Examinations (GRE) scores and
college' grades were. part of the selection information.
Two groups of fellowship applicants were followed up in-
tensively., the students who had applied in 1955 and in
1956, when they were college seniors or graduate students
with one or more years of graduate study. Criteria studied
in follow-ups included Ph.D. attainment, income, number
of publications or patents, number of times the applicant’s
works were cited in the literature, and several ratings
derived from conﬁ(lcntial reports made by th'?: applicant’s
colleagues, subordinates, or former professors. Ratings of
the applicant’s overall performance from at least three
people were sougltt- in 1965, although in a few cases only
one rating was obtained. The various criteria were treated
wath sophistication. For example, Creager (1963) developed
a method to place the applicants in stanine groups, based
on a coded index of the applicants’ later publications ad
patents. The stanine system was important because of the

skewed  distribution of the production of -articles and

patents, a problem noted in the Introduction.

The various seiection variables were correlated with the
criteria. Within-field correlatiors seem thg niost appro-
priate, since, fields which differ on some predictor variables
may also differ on the criteria. For example, chemistry
students score high on the GRE-mathematics examination,
and chemistry is a field with a high average publication
rate. When all applicants were combined, there might
appear to be a greater relation between GRE-mathematics
scotes and publications, simply because fields with dif! ferent
publication patterns were combined. In the fields where
sufficient numbers of cases were available, the analyses
were also conducted separately by year.

« The results, as reported by Creagar and Harmon (1966,
are shown in Table 1. The GRE-verbal test was not related
to income. It was related to the productivity index in three
of the seven fields, although in two of these, the relation-
ship did not hold from one year to the next. GRE-verbal
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Table 1. Correlations of Inconie, Productivity, and Cifations with Four Predictor Variables*

: ] - ; Grade Point
N Verbai Quantitative Advanced Average

Al I’R‘_ oA IN PR CI 0A IN PR CI 04 IN PR I 04

»
Biology ) p
1955 182 06 08 25 2 23 M4 29 28 08 I8 .19, 17 5 08 12 3l
1956 160 11 22 26 16- 20 20 M 217 19728 2 o4 -01 07 2
Chemistry ' .
1955 185 -10 12 30 03 05 12,7 25 09 20 27 2 18 -06 Q5 .13 24
195 171. 03 07 05 -02 01 10 17 12 11 43 35 2 -07 04 11 25
Engineering 249 05 08 09 17 06 04 0F 23 03 17 13, 27 10 08 04 I8
Geology | 109 4 14 11 13 03, 2 15 19 11 33 08 42 00 03 07 17
“Mathematics 134 16 26 16 17 .29 13 09 '0:1 17 'ﬁ 20" 18 =24 05 05 203
Physics . ' .
1955 : 192 =05 21 18 2 07 24 ' 30 1 09 29 31 09 00 14 14 06
1956 160 02 04 05 402 17 13 T2 T2 2% 26 18 24 -06 10 01 21
Psychology 73 <12 01 -03 % -03 12 23 11, 09 03 33 -21 -1l 1 -13 04
" *Adapted from Creager and Hnrmqn, 1966, . ‘ - ,\
Decimal points have been omitted, ) 4 .t
Cocffivients signifivant at the 57% level are imli«.izcd those sigplfis.amdtthc 1, level are nalicized and underhned.
Columns headed IN giv  srrelations with Income. . ’ v
Columnns headed PR give correlations with Productivity Stamnc .
Columns headed CI give correfations with Citation Counts (1964 Index). .
Coluinns headed OA give correlations with Overall Average perforinance ratings.
. - 3
was related to the citation index for twu years in bivlogy, mwnsnstcnﬂ\uluted tu income in bivlugy, chemistry,
one year iu physics, and for vne year in chemistry. It was and physics. They were related to productivity in every
alsu related to the ratings in biology, engincering, and field but psychiolugy. They were related to the-citation
psychology, and for onc yecar in physics. index in every field except gevlogy. They were related to
The GRE-quantitative test was related tu Jicome in the uverall rating in every group except psychulogy and the
"mathematics and biology applicants. It was reiated to 1955 physics group.
productivity among the 1956 biologists, the geologists, ~ I short, measures of acadenue aptitude were not sig-
and the 1955 physicists. It was consistently related to the nifivantly related to the incume cnteron ir most instances.
citation indexin biology, chemistry, and psychology, it The best predictors of the other cntena were GRE-
was inconsistently related in physics. It was related to advanced test scures, followed by the GRE-quantitative
overall rating in biology, cngincering, geology, and, in scures. However, most of the sigmificant correlations were
consistently, in physics. . moderate. Of course, the corrclations are almost certainly
College grade point average was nut rélated to any of attenuated because uf the restrictivn of range in academic
the criteria except the vverglirating in biolugy, chemistry, ability. However, the restniction an range did not seem to
engincering, and, in the 1956 group, in physics, and to affevt the correlations of the GRL-advanced field tests.
incume in mathematics. This result might be expected be (Of 40 correlations between the ontena and the GRE-
vause of the very narrow range in grades. advanced tc¥#s 28, or 70 percent, were significant.) Thus,
The GRE-advanced tests ate discussed last because general acadenie ability did not secem tu. be as highly
they are strivtly speaking less measures vf gencral academic related tu the cntena as did knowledge of a speuific ficld.
aptitude than mc&Surcs of dctailed understanding and We shall discuss this point more fully later,
mastery of cacli academic, field They ate much more Using a, more complex cnterion, W. A. Owens (1969)
narfuwly defined and “. . . are designed to measure mastery wilected information un the 1964 accomplishments and
and comipichension of material, basiv (v graduate study in perfurmance of 931 engincening alumni who were originally
myor felds ... an attempt is made tu sunvey the field ddministercd 4 variety of mstruments in 1955 when they
and to draw matenal trom widely differing curneula . . .. y Were (in most vases) yuniors. The subjects,were enrolled
The Advanced tests emphasize the basic cuneepts and in a wide variety of sinstitutions acruss the wountry. The
principles of their subjects and indude yuestions that onginal anstrumients k.duded a bivgraplinal information
require  reasoniing, analysis, and decisivns based on blank, ‘interest measures, an appheation of mechanisms
knowledge of these principles.” (Graduate Record Lx- | test, a puwer source apparatus test, and, for 457 members
aminations, 1969, p. 5) The GRE advanced tests wers , = of the semplc, the Amencan Council on Education (ACE)
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Psychiological Exammation, a megsure of academic ability.
The cnteron was a sumnied score based on professional
papers, professional jolrnal pubhcatnons/ development
or improvement of products or processes, and, givep niost
weight. patents held, pending, or disclosed. Although the
ACE exannr‘tlon had no stgmificant relation with this
criterion, sevt

small, relationships. In addition self-reported ‘“‘academic
achievement”—consisting of ranking high in one’s clgss,
being a member of an honor society, being a scholarship
winner, etc.~had a significant correlation of -.J9 with the
criterion.

In a small study within a very specialized arcchrtlcr
and Meltzer (1970) ddveloped an equation from 4 study of
47 Ph.D. alumni of the industrial relations program at
Carnegie-Mellon University. They predicted the per-
formance of the Ph.D.s during their careers in research,
using information available'at the time applicationg were
submitted. The researchers developed an index of resgarch
publications, adjusted for the quality of the publication,
as their measure of performance. Undergraduate grades, age
at tim¢ of application, and previous graduate training
appeared to be important for the prediction. Scores on
standardized tests (GRE and the Admission Test for
Graduate Study n Business) did not discrmunate within
the range covered by the sample. They interpreted grades
as a measure of the motivation to succeed. .

Folger, @stin, and Bayer (1970)studied the largest
sample of any reviewed here. 6,300 doctorate recipients

+(1957-1959) 1 mathematics/statistics, pliysics. chemistry, _

biochenustry. and psychology who responded to the 1964
National Regsster file of recent doctorates. The criterion
measures were number of citations to each sample nem-
ber's works in 1964 and 1965. By searching high school
Tecords, ability measures were located far many in the
sample. The correlations between these measures and cita-
tion counts m the above fields were mathematics/statistics,
.04; physics, .10; chenustry, .07, biochemistry, .04, and
psychology. .07. The correlation was significant only in
physics. Quality of graduate department and time taken
to attain the degree were correlated with citations. This
study was Linuted by the availability and comparability of

_ ability tests, the fact that they had to be equated, the long
interval between ythe testing and the criterion, and the
relatively short peniod of professional life covered, all of
which would attenuate the size of the correlations. How-
ever 1t 1s based on a large sample, and uses the criterion of
citations, which some researchers have recommended as the
best single measure of scientific impact.

One possible explanation for the low correlations
between academic ability and productivity measures is
that specialties within professions will make different
uses of their abilities. For example, Marston (1971) found
111 University of Southern Califoria Ph:D.s psychology
who graduated between 1952 and 1966. Marston correlated
their scores with their Psychological Abstracts count as

.\)
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ral of the other measures had signiticant, if

measured by weighted *mean number of publicatioiis per
year. Combined GRE-verbal and GRE-quantitative’ scores
correlated -85 among clinical Ph.D.s and .18 among non-
clinical Ph.D.s. Because of skewness in the distribution of
the criteria, point-biserial ‘correlations were also run. All
were nonsignificant. Weitzman (1972) suggested that skew-
ness may be because only the few very high scorers
published. This possibility was investigated by Schrader
and by Clark and Centra iry studies to be described later.
.Crcagar, in the s}\udy described ecarlier, also analyzed his
sample by type of-employment: academic, industrial, and
government. Although there was a slight tendency for the
correlation in iMustry to be fawer, the overall patterns
were very similar to those described before. Thus, there
is little evidence that results are very different in sublields.
Two studies with similar drawbacks and advantages
were conducted by Kaufiman and Hansen and Nevjahr.
Kaufman (1972) studied 110 engineers from three technical
organizations. They were administered "an enginecering
achievement test (similar to the Undergraduate Program
. Field Tests in Engincering) shortly after thay obtained their
college degrees. They were followed up approximately
14 years later; and data from the first eight years, middle
three years, and last three yecars were analyzed. Criteria
were claimed range of arca of accomplishment (diversity)
and competence in those areas (competence), supervisory
ratings (performance), number of publications, and number
of patents, .

Aclievement test scores were related to the number of
patents in all three perivds with correlations of .29, 34,
and .31, tu papers produced in the first périod ( 19) and the
third (.23) but avere unrelated to any of the ratings of
copfetence. In a reduced sample 90f 32 engineers, scores
were related to claimed competence (.38).

In the second study, 115 students who were enrolled
in the Science llonors Program (for high school students)
at Columbia in 1959 tqok the Pre-Engineering Ability Test
(PAT) in addition to the engincarjng achievement tegt.
Hansert and Nevjahr (1973) found that the PAT predicted
the number of publicatiosis reported in a follow-up 12 years
later, with a correlation of 26 with the mathematics test on
the PAT and .31 with the achievement test. It also pre-
dicted whether thesstudents obtained advanced degrees

Schrader (1978) conducted a study that carefully’

defined both the sample and the criteria. Schrader studied
a sample of psychologists who had carned a doctorate in
psychology in_1963.64, who had earned a bachelor’s degree
between 1954 and 1961, and who had retrievable test
scores cither on the SAT or on the aptitude test and an

@ advanced test of the GRE. The final sample sizes were 128

. for SAT scores and 155 for GRE scores.

Measures of attainment included citation counts ob-
tained from the Social Sciences Citation Index (SSCI) and
the Annual Review of Psychology, and publication counts
obtained from Psychological Abstracts, all based on entries
between 1972 and 1975. Other criteria included number of

-
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tites the subject was listed as a first authior, and election tu
fellow status in the Amencan Psychological Association
(APA). The rating of the graduate faculty m psychology for
edih psychologist’s douctural univenity as repurted by
Cartter (1966) wad included in the study, along with
various other biographical variables.

Sinee the distributivn of SSCI uitativns was shewed,
Schrader included a normalized uitation ndex as well as
raw number of citations. Schrader found that although
SAT verbal scales were not significantly related to any of
the criteria, SAT mathematical scores were correlated
with normalized SSC/ citation counts (.18) and raw counts
(26). GRF verbal and -quantitative scores were signifi

" cantly corrclated with most of the griteria. The GRE-

advanced test was also corrclated with all of the criteria
except attaining fellowship in the APA. The correlativns for

GRL verbal, GRE quantitative, and GRE-advanced, respee_

tively, with each of the publication and citativn uriteria,
were as follows. for SSCY citations (1aw) .26, .28, and .40,
tor SSCI .itations (nurmalized) .28, .19, and .45, fur
titations in the dhnual Review 21, .30, and .32, fur totdl
Psycholugival Abstracts wount 17, .28, and .32, and fut
publications as first author .15 (nut signiﬁuldnt). .26, dqd
33,

Suluader also examined the distribution of the nuiber
of publicativns and citativns across scure groups. He found
that the highest score group had the highest number of
publicativns and citations, but that the lowest group had

the next highiest number, and the middle group, the lowest.

The pattern of relationships, with the Advanced test
lLaving the best wurrelations with the criteria is similar tu
the results of Creagar and Harmon, .

Finally, a recent study by Clark and Centra (1982)
scems tu provide thie wust coprehensive analyses of the
personal and situational influences un productivity. Clark
and Centra studied two samples of doctoral recipients. The
first was a sample of alumni of Ph.D. programs in chenis
try.” histury, and psychology programs (Clark, Hartnett,
and Baird, 1976), wlw lad received the ducturate between
1970 and 1972 amd were followed up in 1975, The second

. wonsisted uf men and women who had received doctorates
in 1960 and in 1968 whuv were followed up in 1973
(Centra, 1974). The criterion was number of self-reported
publications. Tu hieck un the ac.uracy of these repurts,
the authurs compared the repurts of the male alumini in
psychology who participated in the first study ‘with the
number of their entries in Psycholugical Abstracts. The
corrclation was .84, which scemns quite reasonable, sinee the
correlation between the count for 1967-1975 with the
count for 1967 1977 was 96. Furthermore, sinve Psyeho-
[ gical Abstracts dues nut abstract all juurnals, it alsv seeins
reasunable tu suppuse that many in the samiple lad pub
lished in juu:nals not incuded in that count. Thus, the self
repurt of number uf publications appears fairly accurate,
GRE veibal and uantitative scures were found for the sub
jeuts in the first samiple, Because there were su few woinen,
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tﬁc; were excluded from the analy sis. The resulting sample -

consisted of 239 chemsts, 142 histonans, and 221 psy-
chologists, all of whom lad at least vne GRL scure. In
chemistry overall, the correlation of nuniber of artidles
and book chapters with GRE-verbal was -.02, with GRE-
yuantitative it was -.01, and with GRE-advanced it was . 15.
For vuly those icrusts engaged in rescarch in business or
government, they were .13, .11, and .05, For all lustunans,
these correlations were —.24,’"‘:‘.14.,dnd .00. For all psy-
chologists, the vorrelations -.05,-.02,and .02.

Clark and Centra also exatnined the distribution of"a
number of publications by GRL scuresa The distributions
were essentially flat, with nu particular trend. In fact, the
lurgest number uf publications was reported by thefowes
scoring groups in all three ticlds.

In the sceund sample, GRL scores were found for 94 .

respondents in the soual suences, 115 in the bological
scicnees, and 103 in the physical sciences. To create more
stable variables, certain information was combined. A
“productivity™ measure jwas constructed by weighing the
number of articles publ‘hcd, the number uf books as sule
or senjor authur, and the number of buuks as junior author
or cditor. Similarly, an “‘academiv ability” measure was
constructed by weighing GRE-verbal, GRE-quantitative,
and GRE-advanced scores. There were nu significant rela-
tionships between “productivity ™ and “academiv ability,™

Clark and Centra also used the techinique of path
analy sis i both sainples tu detenune the influences on
productivity and income. In buth studies, for the purpuse
of the analy sis, an “acade.nic ability™ and a “productivity™
factor were derived. In the first study, in chenustry,
academic ability had no relationships (nv path voefficient)
with any other variable, including productivity. In history,
dvadeiniv ability had a coeffivent of .27 with productivity
and nu other variable. In psychology, acadenie ability hag
a woefficient of -21 with productmty and no other
variable. In the seeund study, among physical scientists,
deadeinic ability was related only to the prestige rating of
the departinent that awarded the degree to the respondent,
Among bologial suientists, academnie ability was unrelated
to all vther variables, Among suual sueptists, academic
ability was alsv related to the prestige of the department
and had a coctficient of .26 with productivity.

The nost consistent influence vn productivity across
the six saniples studied was the nature of the carrent posi-
twn. thuse who were working in pusitions-that emphasized
research were more productive than those i other post
tious. There were a few, chuefly ndirect nfluences of the
rated quality of the Ph.D, awarding program.

These analyses are important because they show the
intereonnections and stractural influences of vanables on
productivity, and thus provide much more nformation
than simple correlations, whih inay be due to other factors
than the twou vdriables being related. They show that, in
these samples, academe ability had at best an nconsistent

relationsliip with productivity. However, the samples 1 P




the tirst study had been workaily for only three ygars, and
the average number ot publications was low, au/:hut vy
a tew cases mught have altered the correlations consider-
ably, The samples in the second study lumped together
fields that may have very different oubliation patterns,

¢.g.. ps chplogy and higfory were both included in the
soctal sciences, but the average number of -uumdl articles
15 much higher 1n psychulogy than i lustory. Tls, any
differences related to acadenme ability may not appear
because the field differences mask therm.

The ‘studies reviewed liere have studied a variety of
samples, with differng time frames, and were conducted
tor a variety of purposes. However, several broad conclu-
sions seem warranted, In general, the correlations: ‘between”’
measures of general acadenuc ability and publications or
citations were low to moderate and inconsistent.

The result that GRE-agdvanced tests tended to have the
highest wmlmons with the cntena was found m the
Creagar and Harmon study and one of the Schrader studies,
and m some of the Clark and Centra samples. The pattern
m thuse studies suggests a general possibility that will
appear m other studies whicli will be reviewed in later sé¥
tions, the closer in time or more similar the test to the
criteron, the higher will be the correlation. The GRE-
advanced tests measure knawledge .in a specific field,
rather than general abilities. Thus, they represent measures
ot the academue preparation of indviduals and, possibly,

< therr motwvation to learn and their interest in a field, all

qualities that presumably would be related to high- level”
professional behavior.

Ratings of the Performance of Scientists and
Technicians

A second group of studies is woneerned with the general
professional performance of scientists and technicians,

as assessed by their superiots or peers. Although ratings -

lave vartous problems (see, e.g., the didcussions by
Anastas:, *1976, McCormick and Tiffin, 1980), ihey also
have several advantages. For example, Anastasi writes of
rat‘ings as

.an evaluation of the individual by the rater on the
basisof cumulative, uncontrolled observations of daily
o life. ‘Such ratings differ from ‘naturalistic bbservations
1n that the data are accumuldted gasually and irfformal-
ly: they also involve interpretation and judgment,
rather than simple recording of obscrvatnons In con-
trast to both naturalistic obsmatmn and interviews,
however, they typically cover a longer observation
peniod and Qv&ormanon is obtained under more
realistic' conditidfns. (p. 609)

Ratings may be especially appropriate for scientists
and techmicians, since they often produce products in the
form of'cxpuriments, studies, reports, inventions, or im-
provements that can be used as one basis for their evalua-
tion, Thus, the ratings may be made on a more ob_]edlve

/.
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basis than in some other fields of activity. These ratings
lve slowly increased in sophistication, For example, in a
comprehensive study of engineers conducted at Educational
Testing Servie, great effort went into developing and
refining the rating scales, but chief reliance was 'placcd
on an overall rating. !

llanhlll (1963) studied 448 newly hired engineers in
five companies whpse performanct was rated by their

supervisors after they had been on the job for two years.”

In the total sample, overall performance ratings were cor-
related .19 with a verbal reasoning test, although they were
not correlated with three otlier tests. The correlation of
verbal reasoning varied by type of work, it was not signifi-
want \vitll ratings of those who were developing and
utilizing ~ personnel, but it was .32 with those who
persuaded and negotiated with bthers. In two other samples
of eaperienced engineers, perfopmance ratings were cor-
related with a numerival relations test in two of seven areas
of specialization. ' ',

In a study by Jones (1964), 25 managers rated 88 in
dustiial suientists and technologists in a large compapy,
using a weighted creativity rating scale (Sprecher, 1954),
(It curtelated 88 with 4 simple glubal rating of »rcdtlvnty )
A logial reasoning test (r=.31)and.a matliemdtical reason
ing test (r=.29) were related tu the criterion as was an
ideational fluency test (r=.33).

Kaufinan (1972), in a study reviewed in the last se‘.u(m

mcluded supenvisors' ratings of the performance of en- ’

gineers among several other criteria, A»hlwcmunt test
&eores were unrelated to this criterion at any stage of the
cnglmcrs careers over 14 years.

" Gough (1976) administered a battery of tests to 45 -

pl’oft.»ldn'll tescarch scientists, who were also rated on
creativity by an avegage of eight peers and two supervisors.
Then Lie standardized and summed the mtings Their re-
lability was .77. In anuther sample, semor honors engineer
mg students at Beiheley were rated by their professors
using the same cntera, Among the suientists, neither the
Minnesota bngu.cering Analogies Test nor the Concept
Mastery Test were correlated with the criterion, but a
“scientific-word association test” was. (This test presented®
a scientific word, such as “neutron,” and asked the subject
to indicate the first word that came to mind.) In the stu-

dent sample, the ability tests correlated with professors’

ratings .34 and 33, respectively.

An increased level of sophistication is shown in a study

by Seuth (1974). For 130 young engincer., South used
rating swales developed by factor analysis. These scales
were orrelated with a large number of tests. Various
academic ablity and intelligence tests were positively
related to communication skill (the ¢orrelations ranged
from .22 to 30) and technical knowledge (.25 to 31),
but negatively related to administrative ability (-22 to
-.30), and “motivation” (-.24 to ~.32).

A more comprehensive approach was used in two
studies by Muchinsky and IHoyt. Muchinsky and lloyt
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(1974) followed up engineers who had been freshmen in
1956, 1957, or 1958 and graduated from the’ Coflege
of Engineering at Kansas State Unversity. All had been out

~ of college 5 to 10 years, Supervisors of 127 of the saifiple

rated thegn on 10 traits and gave them an overall rating,
and a wephted rating was devised. In addition, a rating of
their best vocational achievement was made by faculty
members. The subjects provided data on their salary and
two self-ratings. The ACE-quantitative scores 'corrclatcg
with 3 of the 15 cntena. .26 with the weighted overall
riting, 37 withi rated wntten communication, and .40 with
rated persuasveness. The ACE-lingusstic score was un-
related to all 17 criteria.

In an cather study, Muchinsky and Hoyt (1973) used
the same sample of engineers and the same cnteria but used
overall grade-point average (GPA); semor GPA,” “core
GPA,” and “design GPA™ as predictors. Although ovcrall
GPA was related to only one of [5 entena, a rating o),
creatwity or ongiality (r=.21), semor GPA was related to
ratings of yreativity or onginality (#=.30), the achievement
rating by faculty (r=.28) and overall oceupational rating
r=.23), core GPA was related to ratings of precision and
care (r=.17); and-designn GPA to salary (r=.26).

The most careful cnteron n the studies reviewed
here was developed by Andrews (1975), who examined
the relationship between verbal apiisty and the quality
and quaataty of scientific output. Data were ubtamed fiom
115 suuwlugists, psychologists, and medical doctors who
had directed research projects un the soaal psychology of
disease. Andrews obtamed copies of the reports vr mayor
publications these suientists had wentified as thg most o
portant,they had written abott &hcnr projects. These were
dbstracted and independent]y mtud by une to seven metns
bers of the Amencan Soudlogical Assuctation (median
of 4.5 raters per project). They were rated on. (1) mnova-
twveness, ur the degree to which the projects advanced new
lines of researclh or theory; and (2) productivity, or the
extent tu whid the prujects add to knowledge along es-
tablished lines of. researchi®or theory. These ratings wete
correlated witli thie suentists’ verbal scores un the General
Aptntudcj Test Battery (GATB). Productivity urrelated
-0} and mnovativeness -.09. Andrews did not find ary
speaal situations (e.g., amnung less expestenced vs. more ex-
penienced, those i different supervisory rolgs, etv.) n
which these currelations were altered. {Andrews dues-uot
present the average GATB scures ur their standard devia
tion. sv it 1s hard to estimate the ability level of this group.)

In summiary, the evidence un the relativrship betyeen
--ademie talent and ratings of engineers and scientists was
mxed. Suvine of the stydi€s found sume relatwnslip, usual-
ly small, but a few did tjot. It 15 striking, however, that four
of these studies (Medfuck, Gough, Andrews, and Taylor
and [lhson) reported pusitive results for sume type of
assessment of creativity, Perhaps, agan, when a certam
level of ability 1s reached, factors other than academic
talent become more important for accomplishment.

.
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Studies in Medicine

The prediction of success in medicine is treated separately
for several reasons. Medicine is a ynique profession, conr
bining science with practice and technical knowledge with
personal, cven intdmate, contact with patients. It involves
complex professional rojes, so if represents a challenge to,

the rescarcher. Finally, it has been and continues to be thie -

subject of many studies. The relationship between medical
education and professional duties is being examined in g
continuous ‘program of research by the Association of
American Medical Colleges (AAMC), as well as by several
other groups. The results of their investigations are reported
in a specialized, journal, The lernal of Mcdical Education,
and in The Proc:j\edmgs of the Annual ‘Conference on
Research in Medica] Fducation sponsored,by the AAMC.
Various studic{ in this literature have been reviewed
by Gough (1967), Wingard and \\ijlliamwn (1973), and
Cuca, Sakakeeny, and Johnson (1976). One of the best
studies in tHis literature was conducted by Peterson et al.

(1956). The medical expertise of 88 physicians in general -
. practi¢e in North Carolina was rated by internists who ob-

served their behavior in their daily office work. Tlie phy-
sicians were rated on six dimensions of professional com-
petence. None of the ratings was significantly related to
their Medical College Admissions Test (MCAT) scores.

Howell (1966) contrasted 156 United States Public
Health Service physicians who were rated high on official
(vpen-ended) efficiency reports with 156 who were rated
low. The physicians were employed in a wide variety of
settings. There werc many significant differences on various
personality tests, including Adjective Checklist scales,
California Psychological Inventory scales, and the K scale
uf the Minnesota Multiphasic Personality Inventory, but
none on two tests of values and severgl other tests, includ-
ing t1% MCAT and the Public Fealth’Service Professional
Examination in medicine.

In a Liter study, Howell and \m»cnt (1967) studied the
relationship between MCAT scores and annual supervisory
ratings and an  achievement exammation measuring
avadeniie knowledge of inediane. The correlations betwveen
the MCAT scures and the ratings ranged from -.05 to -.25.

MCAT scores were related to medical knowledge test

scures with correlations ranging frum -.05 to .62,

A number pf studies of practicing physivans have been
wnducted by a gescarch group at the University of Utah,
The studies discussed mmmediately following, as well as
later vnes, were subsequently described in greater detail .

by Price et al. (1973). This group developed 77 measures of /

on {he-ob physician petformance i three samples. 102
full tune facuity members of the College of Medicine at the
University of Utah (Taylor et a. 1965}, 190 certified
Utah specialists (Richards et al. 1965), and 217 genvral
practitioners (Price et al. 1964). Premedical GPA, GPA
for the first two years of medical school, and GPA for the
last twp years of medical school were correlated with
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the crterra m the thiee samples. Only 3 percent of “the
correlations were sigmificant at the 5 pereent level, and
more of these were negative than positive.

In a subsequent study (Jacobsen et al. 1965), the Utah
group studied first a shghtly -different sample of medical

*school faculty members (N=61). -Undergiaduate grades -

were sigmficantly correlated with 5 of I3 criteria. the
respondents’ regular review of scientific literature: (.29),
public recogmtion for contribution (.32), coopcrati\;encss
m the research project (.40), achievement in education
(.56). and neggtively, teaching rcsponsxbllltles (- 42)
Medical school grades were significantly and posmvcly cor-
related with academic orientation-teachmmg excellence
(.35), participation 1} social orgamuzations (.32), achieve-
ment 1 education (.31),ya and negatwvely correlated with
academic semonty (:.40) dnd partmpatnon in professonal
soceties (- 30) :

In a second sample of 242 gencral practitioners, the
average correlation, across cntera, was .02 for premedical
school grades, .03 for grades in the first two years of |
medical school, and .05 for the last two years of medical,
school. However,
results. All three grade predictors were haghly related to
the “achrevement i education™ factor (.74, .97, and .95).

Premedical school grades were positively correlated with ©

youthfulness n gctimg degree (.27) and sucioeconomic
status of patient (.23), and negatwvely correlated with civic

through courses and professional groups (-.30), and diag
nostic thoroughness (~.21). Grades in the first two year
of medical school were negatively related to recognition
by hospital staff (~.25). Grades in the secong two years
correlated positively with- cwie  participation . (.20),
“torthodox success image” (.26), and correlated negatively
with youthfulness n getting a degree (-.24). Score on
the Medical College Adnmussion Test were also correlated
with the criteria m tins sample. The Verbal score positive-
" ly predicted the swe of the physician’s practice (.38),
“and negatwely predicted medical referring (-.22), and
otf-the-job socialization (-.24). The Quantitative score was
ficgatively related to orthodox success image (-.18),
medical refernng (-.27), and professional stability (».31).
The science score was related to the factors of group or
cime pragtice (~.21), hosputal staff recognition (-.20),
prolongcd postgraduate tramning (.18), off-the-job socializa-
tion (-.27), afid professional socialization (-.21).
Altogether, this study suggests the complexity of the
critenia 1n a single profession, and shows how measures of
academic ability and academic suveogs van have vaucd re-
lationships to those criterid.
The last research report n the Utah studies (Price et ul.
1973)- smnmamcd several additional studies, wlln.h used
- some combmned samples and new samples. In the first
of these later studies, the General Aptitude Test Battery
(GATB) scores, grades, and Professional Aptitude Test
scores of a sample of 31 medical students were related to

partlt\patlom {-.24), keepmg abreast of *medical progrcsz

°

““average of 16 years earlwr pres

these averages mask some important.,
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their pruﬂ.ssnonal performance as physicians 19 years later.
Overall orily 5 percent of the predictive validity coefficients
wore significant at the 5 percent level of significance.
However, this result may not be surprising, given the length
of time between the testing and the gathering of the cnte-
rion data.

In another swdy, thc various criteria were summarized

Jnto five performance criteria, Ina combined sample of 333 |

physicians who had graduated fromr _u‘al school on an
¢ grades were not
related to.any of the criteria, Grade. - first two years
of medical school were correlated wits wary score
from the 80 criteriwas weighted for discrimi. .. superior
physmans (.20), as were grades in the last two years (also
.20). Grades in both medical schoo! periods were correlated

with Judgmcnts of the quality of a portfolio of each physi- *

cian’s’ history and accomplishments (r=.33 for first two
years, .22 for last two years). Grades in both periods were
related to a rating of the physician when his or her name
was krown to the racer (r=.21 for the first two years, .25
for the last two years). @radcs in the last two years were
also related to an “cqually wclghtcd“ composite (.16).

When the physicians were grouped by type of practice, -
grades did not significantly predict the griteria among.J

general, practitioners. Among specialists, grades in both
medical school periods were related to all the criteria
excepf a judgment of tl_lc quality of their contributions.
The correlations ranged from .21 for the weighted com-
posite to .41 with the rating when the. physician’s name
was known to the rater. Grades wWeye related to the judg-
ment of quality of their contribution (. 35) and the rating
by name (.32).

In a second study with this sample, an additional eight
output criteria were used. An “output composile” was
correlated .21 *with undergraduate grades and .23 with

gradcs in the fifst two years of medical sehool. An index of |

“high relevance” was correlated .24 with grades in the first
.two years and .20 with grades in the sécond two years.
These correlations seem quite ‘reasonable, even unex-
pectedly high when one considers: (1) the variety, of the
sampie, which’ combined general practitioners, specialists,
and medical school faculty, (2)‘the average length of time -
16 years-between the academic performance and the
criterion data, (3) the combining of very divergent and de-
tailed criteria, many of which would have no relevance
to particular physicians, into total scores or ratings.
Wingard and Williamson (1973) reviewed 7 studies
relating medical school grades to’the performance of physi-
oians and 20 related studies in other areas. Criteria ranged
from ratings of the quality of their technique made by
internists to claborate factor scores. Their conclusion:
“Although studies in this area are sparse, atailable research
findings have demonstrated that little or no correlation
exists between academic and professional performance”
{p. 313). They also reviewed research on career perfor-
mance in related fields and reached the same conclusion
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They consideted fyur possible explanations for the luw
u)ml.mon ; . .

(a) Deficienuies o present grading systems as not =~

reflecting qualities nceded in real-life work, -

The role of tfie physicidn, whether as practitioner,
investigator, tcacher, or administrator, is basically
that of the problem-solver the physician must be
sensitive to problems and bé able to collect adequate
data, conduct analyses, draw conclusions, communicate
the findings, and prganize humyan, and "technical re
sources to implement the solutions. Since, with few
cxceptions, grading does not attempt to utilize crite
ria of this type, it i# likely that grading would be
deficient in application. (p. 313-314)

-

(b) The failure of ‘sclection procedures to include
charactenstics that are important in profcssxonal carcers.
'ihu) point out thit selgction

. procedures may, identify only those who are most
likely to achieve success mm a current educational
pfugram. Consequently, many students selected, often
on the basis of Medscal College Adinission Test SLOICS,
have Jharacteristics that may ultimately determine ade-*
quate performance, for cxample, professional intcgrity,.
voncern for people, and the ability to rclate and com-
municate interest in the concerns of the community
served by the physician. The fact that such qualilics
arc rercly weighted heavily in selecting students for
medical traming or included in the process of student
¢valuation might have a significant cffcct in distorting
the relationship between acadcmnc and profcssxonal per-
formance. (p. 314)

-

_(¢) Intervening expericnces. Physicians (and other pro
fessionals) hold internships, residencies, and fellowships,
and obviously have many different kinds of carcer ex
periences. These carcer experiences may have as strong an
effect as schooling.

()] Grades as indicators of ability. Some medical edu
cators claim that grades only assess thie pofential of
students’ talents for career pcrformam.c aehievement of
this potential may not bepredictable.

Thus, according to Wingard and Williamson, thcrc are
good reasons t9 believe that medical school grades assess
behaviors and pcrfo’rmam.cs that dre different from thosc
that arc important in medical practice.

It miight be argued that this lack of relation is not due
to differences in the behavior or activities in academic
and professivhal settings, but is duc to the sestriction of,
range in the academic ability of physicians and medical stu
dents. Since this argument may be put forward for many of
the studies reviewed throughout this report, it scems
reasonable to quote the response of Price et al. (1973).at
length; .

Medical school grades arg inadequate as guidance or
predictive tools for later physivan performafice..Based
on all available evidence, grade poimnt average ddes not
predict . how well niedical students will perform in

-

)

\\ll ‘ ’

nmiedical .pra»tu'c That s, regardiess of any possible .
restriction in the range of talént sampled, present
ac;adcmlc grade$ do ot differentially predict later
performance, n

Medical school grades are inadequate as substitute

criteria for on-theqjob performance of, physicians. Our
. rescarch has shown that academiv performance is in- .
dependent of actual performance and typically comes
out as a scparatc and independent factor. In other
wourds, grades du not vomie cluse to being parallel forms
to later vriteria of professionial performance. In fact, the
worrelations fall far short of being high enough for satis-
factury rchiability cocfficients, but instead nearly all
of them arc so low as to question wliether any of them
were truly non-zero correlations, Thus, such measures
arc totally- inadcquatc. as cither substitutes or early
indicators of later performance. This canclusion would
likely hold cven if extremely generous correction for
restriction of range of talent were applied, due to the
consistently zero or low levels of correlation found
betwecen grades and actual performance measures.

Correction for restriction 6T Iagge in our data
would yicld a greater number of moderately high nega-
tive worrelations than high positive ones, a troublesome
finding, indecd, for school grades., . , .

Corre»tlon forinulas for direct restriction of range
(on grades, for cxamplé) are not highly corrective for
ncar-zero correlations, especially in the case of nulti-
ple independgnt criteria. (CGorrection formulas for
indirect restriction of range are, of wourse, cven less
corrective.) (pp. 15-17).« y

However, this ‘argumcnt still does not give enough
attention to the fact that medical students are sclected
on the basis of academie ability and on the basis of a wide
vattety of other personal charagtenistses. That is, the
academie ability of admitted medical students 15 so high
thiat differences - their medical schoul grades and their
subsequent performange may not be atttibutable.to their
ability. Furthermiore,.as research reported by Batrd (1975)
indicates, medical schvol students also tend to-be relatively
homogencous vy such charactenistics as carcet values, sclf-
coireeptions, cducational orientation, and family -back-
ground. And, vbviously, as premiedical students they had
very sinilar educativnal expériencey prior to medical
school. Thus, niedical students represent a group “restricted
in range" in termns both of academi. ability and a varicty of
otler cliaractenstics. The argument alsu neglects. sonte of
the group’s vwn Tindings that incdieal school grades did
have sonic relationship with overall judgments of physi-
wans  accomplishinents (Price et al. 1973). That MCAT
scores and nedical schoul grades were not consistently
related to narrower and more speeific criterta of physician
performance may havesmore to do with thc complexity of
the physician’s rolg, and the specificity of cacly situation
rather than to the unimportance of academic ability in the
phy sivian’s perfonnance. Obviously, the basis fur award of
medical 's«.hpul grades could be miproved to meorporate
judgments of more Jiaracteristies nccdcd,m the physician's

90 . )
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actual work, and selection decisions tould place more

weight on evidence of such cliaractenstics in applicants.

However, this still would not elupinate the importance of
é:ad_cmnc abihity for successful completion of the medical

school program and preparation for the work: of the

physician. - _ , )
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SUCCESS IN HIGH- AND MIDDLE-LEVEL
MANAGEMENT

’
A large group of studies has been voncerned with the pre-
diction of sucyess in management. Such volume might be
expected, since vompames and organizations naturally
have a strong mterest in locating variables that will help
them select managers. For their practicai purposes, the
&;hcs are most helpful. However, for the purposes of this
rewew, these studies are less valuable. The definitions of
managerial success vary from study to study, and some
ostensibly objective criteria, such as sal’ary, are‘much more
problematical than they first appear. However, as an-area
that employs the largest number of college graduates,
and one that 1s obviously realistic, managerial success
15 probably of more importance to more people than any of
the other cntena exaimned 1n this review. The studies fall
into tour mamn groups. (1) thuse using some measure of
salary as the criterion, (2) those using managerial level
attaned as the cntenon, {3) those using ratings as the crite-
rion, and (4) those using an overall index or vomposite

as the criterion. s

Studies Using Salary as the briterion .

This cntenion has many advantages as an index of manage-
nal success smee salary 1s the ultimate indication of the
value a company places on an individual. In that sense,
it may be more mdicatyve than job titles or managerial
level. However, salary as a criteion must be viewed with
caution. Obviously, if salares at different timés are com-
pared; they should be adjusted for inflation. A high salary
_ after five years mn a company is more indicative of success
for a person who began with a low salary than for one who
began with a hugh salary. The first pcrson.ims made a great
deal of progress; the second, relatively little. Salary

schedules differ from iiedustry to industry’and company to -

company, so studies of salary conducted across companies
need to be mterpreted carefully. The studies reviewdd in
this section have dealt with these problems with varying
techniques and with varying success.

For example, Harrell (1969, 1970) attempted to
control for the type of the company in which Stanford
MBAs were working. In the_firsg study, three classes of
Stanford MBAs who were working in big business firms
were surveyed to ascertain their current salaries and -in-
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" comes. The higﬁest-eaming third (N=55) was compared

with the lowest-earning third (N=55) on a variety.of mea-
sures administered during graduate study, including the-
Strong Vocational Interest Blank and the Ghiselli Self-
Description irffgihtory. Second-ycar business school grades *
distinguished the groups, although undergraduate grades
and Admission Test for.Graduate Study in Business
(ATGSB) scores did not. A variety of personality nicasures
suggested the high carners wore self-confident, ascendant,

and had high energy. In the second study, Harrell (1970) « ,

coﬂlparcd the highest- and lowest-catning thirds who were
working in small business. ngin, neither undergraduate
grades nor * ATGSB scofes distinguished the groups,
although second-year business school grades did, as did an
ascendance scale. [arrell (1972) repeated these procedures *
with the allditign of two more classes and a time period up
to 10 years, with essentially the same results.

Another strategy was used by Dodd, Wollowick, and
McNamara (1970) who controlled for the leve] of education
within one company by studying persons whoYad the same
training for their position. They followedUE\) 396 1BM
naintenance technician trainces for 9 years. At the end of
this period their positions ranged, from low-grade technician
(which was similar to their entry position), to high manage-
nient positions. Salary was used as a surrogate variable for,

"management success. Training grades and the Gordon

Personal Profile “ascendancy” scale both-correlated 23
with salary after 9 years, althougli’the Otis intelligence scale
did not.

Yet another strategy was used by Tenopyr (1969) who
fuund that for 113 managerial personnel a verbal compre- .
hension test was correlated’(r=29) with salary corrected
for age and seniority. The Leadership Bvaluation apd
Devélopment Scale was correlated .36 with' the same
criteria.

For 136 alumni of the Caregie-Mellon graduate
management program, Weinstein and Srinivasau (1974)
obtained salary data, adjusted for work experience;#They
related salary tc predictor information. Grades in graduate
management school were correlated .49 with' salaries of
those in line positions and .24 with salaries of those in staff
positions. ATGSB scores, undergraduate GPA, and

“scholastic recognition” did not survive a cross-validated Y

multiple regression analysis (these were the only data they
reported) among either staff or line nianagers. Ratings of
involvement in social and sports activities Were also posi-
tively related. - ° . A

Wise (1975) obtained data about the rate’ of salary
increase among 976 college graduates sampled from a large
manufacturing corporation. Backgronnd data were related
to rate of salary increase. College GPAs were related to the
rate of salary increases’in a regression (feast squares) analy-
sis along” with such personal qualities as lcadérship, as
indicated by college leadership activities. (Zero-order r’s
showed the GPA was correlated .24; holding an M. A. degree
.22, leadership .26). Wise concludes:

P .
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These tindings lend suppurt to the practice of selecting
students on the bisis of academic measures. But non-
academic attributes, largely independent of academic
chadracteristics, have also been shown to afféct productiv-
ity. The two groups seem to be of approximately equal
-importance, In light of the use of the college degrec
as an occupational scrcening device, this suggests a
sccond look at the practice of sclecting persons for
‘hlgher cducation solely or largcly on the basis of
academic aptitude or achicvément. If persons were
selected for higher cducation on the basis of their
potential produdtivity 1n a chosen occupation, rather
than their potcntml as future students, ‘f/nsidcration
of nonacademic as well as academic attribultés would bc
nccessary. (pp. 364-365) .

Two studies suggest the unportance of controlling for
cducational attainment, Kinloch _and Perrucer (1969)
studied a patonal sample of 143 prganizations and nfarly
4,000 cngmeers and managers. Of these, 1,142 subjects
wtth O tv 6 years experience were studied in detail. College
grades had gamma cocfficients of .42 with monthly salary,
.38 with ycarly salary. .18 with level of supervisory respun-

wibility, .40 with level of techiucal responsibility, and .31
with participation n professional actwitics. Degree level,
however, had gafmna coefficients of .80, .62, .31, .60, and
.57 with the same criteria, and prestige of college corrclated
33, .23, .08, .25, and .23 with the same criteria, Unfor-
tunately, this study did not attemipt to’ control, for the
effect of obtaiming advanced degrees and then examine
the effect of grades, . '

Perrucei and Peniueur (1970) studied a sample of
engincers who had recerved thenr B.S. dggrees in engineenng
from the Unwersity.of California at Betkeley and.the Uni-
versity of California at Lus Angeles from 1947 to 1961,
A)'ulluw up several years later gathered iformation about
(1) theur gross dnnual salary 1n 1961, (2) ther average
.monthly salary an 1962, (3) the level of thewr tedhnial
responsibility, (4) the levcl of their supervisory responsibili-
ty, ..md (5) them 1mvolvement m professional activitics,
Gamma coefficients showed that college grades were related
to cach of the critersa as follows. (1) .40, (2) .35, (3) .17,
(4) .27, and (5) .29. Degree level was even more strongly
assoutated, having the following gammas. (1) .75, (2) .57,
(3) .21, (4) .58, and (5) .51. Again, no attcmpt was made
to wontrol for the effect of degree level n relating grades
to the cirtena, sv that a more suphusticated estimate of the
n.lauonslnp between grades and success was not pussible.

Finally, two studics ﬂlu;tmtc the use of multiple salary
critenia, Crovks and Campbell (1974) obtained data from
128 Umvcmty of Michigan MBAs and 66 Curnell Universs-
ty MBAs siX years after they had graduated frombusiness
schoul. A”carcer history questionnaire was adininistered to
obtam mfbrmation about salary and salary prug'rcss mobili-
ty sinve MBA, level of responsibility attained, and level in
the management hicrarchy. In addition, an exewutive

pusition  descuiption  questronnare was  administered.”

Predictor varables ncluded undergraduate grades, ATGSB

16
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seores, business school grades, and business s»huul faculty
ratings on 13 scales plus an overall rating of pcrfunmmc
The authors-used a varicty of measures of cugrent salary,
increase in salary from-starting salary, and rate of mcrease,
Although business school grades were corrclated .14 with
three measures of current salary, undergraduate grade and
ATGSB #scores were unrelated. None of the academie
predictors was related to the indices of increase or rate of
increase i salary,

In another study, Pfeffer (1977) found that among
215 MBAs from ““a large, prestigiods state university ™
who respdnded to a follow-up, neither-GPA nor, ATGSB
swores were related to salary (20 graduates a year from
1960 to l97§}lcrc santpled), whether considering Starting,
gurrent salary, or salary adjusted for inflation.

To summarize, most of the studics of salaries among
managerial lével employees found a low relduonshlp
between salary and‘measures of academic ability. (The same
general results were obtained in studies reported carlier by
Muchinsky and Hoyt 1973, 1974) JIn gencral, as noted
carlier, the closer the content of the ‘measure of academic
aptitude or performance was to the actual dutics of the
current position, the higher was the relationship.

, Studies Using Level of Management Attained

as the Criterion

L2

Like salary, the managerial level a person attams must be
uscd cautiously as a critcrion. Again, titles and levgls differ
from wmpany to company. The same supposed lgvel has
entirely different meanings in different conteats. For
cxample, some companies have only two or three vice
{ .csidents, cach of whom has broad powers. Banks have
traditionally had many vice presidents, many of whom
must work within nariow arcas. The issuc is further compli-
vated by the fact that the aftainment of a high-level
pusition represents a different level of avcomplishment at’
different stages of the carcer. A vice presidency at 35 is
usually a greater au.umphﬂumnt than onc %t 55, Again,
the studics have controlied for these womplexities with
varying methods and success. .

For example, Kraat (1969) conducted a study based on
the notion that a high-level test is nceded to discriminate
among high-level managers, ic., that the low correlation
between acadeniic ability and suceess in Ligh-level accom-
plishment found in othier studics is due tu the casincss of
the tests used, which would result in a ifarrow range of
swores, Consequently, Kraut used the Cohcept Mastery
Test and the Ship Destination Test, both véry difficult
tests. They wer€ administered to 235 ‘middle managers and
130 higher-level exceutives who atterded advanced manage-

* ment training programs. The results showed that the num-

ber of pusition levels the managers liad moved-four to seven
years later was unrelated to cither test in cither group.
In ciplaining thesc rcsul?s Kraut argued that the number of
managerial levels moved up is the best or most important
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market-of managerial success. He argued for a *“threshold”
effect: beyond a mitimad level of talent.needed to handle
the work of management, no more is needed. “

' The Kinloch and Perrucci (1969) and Perrucci and
Perrucci {1970) studies reviewed n tlie last section found
gammﬁcocfﬁcucnts of 40 and .17 between college grades
and the level of tgchnical responsibility, and .18 and .27

’ bct\ybcn grades and level of ,supervisory responsibility.
However, as noted, in thgse studies there was no control for
level of degreds attained.®” .. Yowe

Using the same five classes described carlier (Harrell
1972), Harrell and Harrell (1973) compared the Stanford
MBAs who bad reached general mahagement with those
who were 41 murketing, finance, consulting, accounting,
production, and engineering, including research and de-
velopment. Second-year grades did not scem to be selated
to attamment of early general management positions. On
the ATGSB, generab managers had higher quantitative
scores than those in marketing, but lower scores thanthose

- 1n production, There were no differences on ATGSB verbal
or totfll score. Again, it is probably hard to distinguish .
among Stanford ‘MBAs in terms of academic Aability.
General managers tended to be energetic, decisive,

dominan, and extroverted. <

level attained and related them to ATGSB scores, under-

graduate grades, and business séhool grades. ATGSB vérbal

and business grades were correlated .15 and .15 respectively

with a score reflecting long-range planning, and ‘business .

school grades were correlated .17 with a score reflecting

exercise of broad power. Scme of the measures were corre-

. lated with whether the person administered an anfual
- budget. Undergraduate grades were correlated -.22 with
this criterion, ATGSB quantitative, -.20, and ATGSB total,
-15. ' ' '

In sum. there iséfixed evidence for a low rclationship
between supervisory level attained and measures of
acadenyic gbility and grudﬁ. )
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Studies Using Ratings as Criteria

#
_Theadvantages and dishdvantages Ogmtings as criteria of
““uccess aete discused .in the section omr scientists! Al-
ough the advarptages ar¢ similar, some of the disadyan-
tsil aqe preater in management. The behaviors that/ are
:,bein;; rated are not as clearly related to success and are
often difficult to observe or rate: Again, studies hay€ varied

in the sophistication with which they have used gatings. -

* For example, Tenopyr (1969), in the study.dcscribed in
the last section, used only two ratings: supervisor’s gating
and a labor relations rating. Neither was significa ly

. related to a verbal comprehension test. In a somewhat more
complex study, Rowland agd Scott (1968) used syperiors’

:“‘\ ratings of: (1) supervisors’ characteristics, and (2) amount,
«nd (3) quality .of work done by their work groypj’:’A

-
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Crooks and Campbell (1974), ifi the study described in- R
the last section, used a varietyrof definitions of supervisory *

sure of intelligence, the Purdue Adaptability Test, was un-
related to any of wre criteria.

Pallett and ‘Hoyr (1968) used a great variety of ratings.
A sample of University of low graduates who had graduated
between 1954 and 1959 were followed up in 1964, or 5 to
10 yeass Jater. Those’ who were employed were rated by
their immediate supervisors on rating scales which yielded
23 thee-item scale scores of *““clements of stccess jn general
business.” In addition, overall ra}ipgs of “progless” and
“potential” were obtained. These Twere correlated with
scores on the Iowa’College Scholarship and Placement Tests
and with grades'in the last two years of college. The former
was available for 116, and the latter for 184. The scholastic
aptitude test scores were related to five of the criteria
problem solving ability (r=.'20),A judgment ( 20), accuracy
(.27), dependability, (.21), and writtent con.lmunication
(.19); college GPA was not related to the criteria.

In studies reviewed in the section on #atings of scientists
and engineers, Kaulfman (1972) found a relation between
supervisory ratings and measures of academic abili y,in one
of the three samples studigd. The Muchinsky and Hoyt
(1973, 1974) studies found similar results. *

-
t

. .
Studies Using,Gengral or Corabined Crit_eria
of Success ot T

Finally, a few studi¢s hive used ‘general or composite
criteria of success. These have varied. In a study’of the
interaction of various ‘traits with gnotivation, Ghisclli
(1968) judged 271 middle managers in a variety of busi-
nesses and organizations as ‘“unsuccessful” op not. A
measure of intelligence did not ‘correlate with this ratigg,
whatever the motivational state. *
The Standard Oil Company of NewJersey: (SONJ)
has agsessed managerial success for many years. As reported
by Laurent (1962), SONJ sought predictors of threg
criteria. relative posft'l'on level attained, salary progress, and
- #atings., of managtrial effectiveness. These criteria were
combined to form an overall sucdegs- index, which was
shown to be independent of age and ewQerience. This was
correlated with a variety of measurés. Th¥gest correlates,
m (two samples, double cross-validated, oge onsisting of
222 managgrs and the other of 221 mana(;;g\,s. were special
biographical firvdy keys (r=.63 in onc sample, ;50 in.the
other),: Spficial Guilford-Zimmerman keys (r=.31 and .32),

% .and a‘management judgment test (r=.51 and 47). “The

Miller Analdgi'ds Test correlated .18 and .17 with sugcess,

‘. and a rfonverbal reasoning test correlated .20 and .08,

Unfortunately, the specific correlations in the biographical

. seale are confidential, so there is no hard information about

the corrclgtion of college*grades with success. Hawever, a

¢ persohal sommunication from Laurent, as reported by

Campbell et al. (1?70). indicated that successful managers

had been successful in college were active in taking advan-

tage of leadersnp opportunitiesyand were forceful, domi-
nant, assertive, and confident.
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A number of other industrial studies, such as those
conducted -af Prudential Insurance (Selgver 1962), have
used academic ability measurds, and the written reports
suggest that they may be useful predictors. Unfortunatcly,
the reports are trequently vague about specific results,
which is “often d\&.to their, desire tor secrecy about tbeir
LOI]]pﬁnlLb However, Bentz (1967) studied the success of a
wide variety of executjves at Sears, Roebuck, and Co., and

found that the highest median biserial correlations were, -

in descending order  Allport-Vernon-Lindsey political
score (.28), Guilford-Martin self-confidence score ("5),
Kuder persuasive (.21), ACE test total score, (.21), ACE
linguistic score ( 21), and Guilford- Martin masculinity score
(2. ¢
As Campbell et al. (1970} point out, most of these
studies have technical weaknesses, such as lack of cross-
validation,  contaminated Lrituia and _inappropriate
- statistics Tluy are also diffi cult to summarize as a group
because they have used different criteria, differeat predi.-
tors, and very different methods of assessing predictive
accuracy  Findlly, some of the investigations have been
done on firstlevel supervisors instecad of higherdevel
management officials. In addition, many of-the studie$ are
based on small samples, use poorly validated instruments,
and dunonstrat&gongurrent rather-than.predictive validity.
However, the fact that tests of academic ability were wot-
related with the criteria provided some positive validity for
= such measures,

In a rdatgd'publigation Dunnette (1971) sdescribed,
studies Londugtgd dt the firm of Ame ican Telephone and

.. Telegraph that built-on the earlier work of Campbell ct al.
’ Eigf?[ behavior rating factois were™ diveloped (general
effectiveness, administrative skills, interpersonal skills, etc.,
plus an overall staff prediction of the eventual suciess uf
the ratees). The company’s test of mental ability was later
correlated, along with the assessment ratings and other
. wusts, with salary progress of college and nontollege mien.
v Generally, the lughest and st numerous wm.latnuns weie
. with staff assesstment judgiments, group snninlanuns uf
business deahings, and nterview ratings. The lughest or-
ulatlum for the mental ability fest and twy nRasuges uf
“suceess” were, for wllege men Company A, 48 and .38
.rgsputmly. in Company C, .51 and .32, fur non-cullege
Juen in Company B, 47 and 45, and in Cumpmy C, .52

“and .28.

In a later AT&T study, Graat (1975) repurted un the
predictive power of an initial assessment in relaton to
mandgement levol reached eight years later. Fur 123 college
,men, the most important predictors were varjables reflat
ing interpersonal skills, personal stability, administrative
skills, energy, and ,ambition, scholastic ability correlated
-19. Among noncollege men, the most important predictors
were interpersonal skills and administrative skills. Scholastic

k ability correlated .31. There was no information abuut
Ahc ability level of the first group, except that they were
/ v wglugn graduates selected by the company.
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Because of the nunner m winels these last few studies

have been reported, 1t is difficult to assess the adequacy of

the sanmples, measures, or entena. However, the Grant
repurt suggests that acagemue ability has Sonie anfluence
on managerial suceess. Tlis c.um.lusxun dpplm to all the
studies in this section,

¢ +
Summary -

Korman (1968) exumined a wide vanety of studies pub-
lished from 1947 to 1965 attempting to predict managerial
performance. Criteria included ratings of performance,
administrative level attajned, salary, objective performance,
. and termination“of cmploymcnt. A vagiety of preddCtors
wbrc used, including verbal ability “testd (Cooperative
School and College*Ability Tests, Cahforma Test of Mental
Matunty\ American Council on Education, Miller Analogies
Test, Lt») Korman concluded that suclt tests had sone
value in predicting the pcrfummm.c of first-hne supervisors
. but were less useful in pndn. ing lugher-level managenal
perfummmc He argued fhat this was not because coghitive
skills were unimportant at such levels but because the
groups are su preselected that it would be hard to show a
relatonship. The later sescarchs reviewed here tends to
-wotoborate that wonclusion, The research also suggests
that the measure of academic suceess most relevant to
managerial - work ~business .sclioul® grades—dues have a
positive relation with managerial successt Again, the closer

thcu//l/t of ‘the measure of acadenue ability was to
1

the acfal dutics of a fieid, the better 1t predicted.

- ’ ~
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ACCOMPLISHMENT IN HIGH SCHOOL

AND COLLEGE

Tu this point we have examuned the relationship betw een
dvadeniic ability, ot academiic suecess and adult aceem-
plishment, The uriteriq ot avcotiplishinerit have varivd,
but all Liave had reasutiable fuce vahdity. It wuld be argued
that "all represented sume acomplishiuent or perfunnance
that. is valuable in the real world of adult life, In this
chapter we shall examine a large budy of research con
cerned with accomplishment in the lugh schiool or college
years. This level of auomphslnncnt can vary considerably
“in its intrinsic importanee”and its relevance to .momphslp
nient in the adult-world. Tor example, an undergraduate
wliv publishes an article 10 'a suentific o1 scholarly journal
has met the sainie high-level standards faced by professional
svicntists of schiolats. Tn contrast, a student who works on
the sclivul ewspaper iy vnly be fulfilling o requirement
in a jourtalisin ass, The \.nt)\m used 1 mwost of the
studies reviewed in thus Jiapter were destgied to cover a
rangg of avcumplishments from the puvate and, fauly
wmmon (e, writing a poem for vne's own pleasure)

to the public and rare (e.g., winmmng a prize for a scientafic .

,v

“ P .
. . “2&.& N N
4 .




s

-

]

.

ERI!

expenment). These cutera are generally fanly similar to
adult accomphshments, but are set ot 4 svmewhat lower
level and withm the schoul ot college context. The be-
haviors have clear sigmficance wathin those -contexts,
although thewr mmportance tor ‘the general society 1s not
always entirely clear. However, they do represent accom-
plishments wnthm"‘pqrtuufar setting, and tljey arc’ impor-
tant as precursors of later dttainments. Furthcnnorc a
number Jf the studids of adult a«.comphshmcnt that have
been reviewed in earlier chapters have found that most
people whu achieve at a high level during their adult careers
had alsu achieved in*the same dreas dunng, high sclivol vl
college.

Smee the meamng of a}tammcnt 15 espectally unportant
in these studies, considetable attention will be devoted
to descriptions of the development of criteria in the follow-
mg pages. The studics fall into two categories: those hat
we.c conducted at the Nalnal Merit Scholarship Corpora
tion and thie American College Tcsti_ng Program, and all
others.

.

The National Merit Scholarship Corporation and
the American College Testing Program Studies

The National Ment Scholarship Corporation (NMSC) \\;as
founded m 1955 with the pugpose of dentifying the

nation’s mogt talented high scliogl studcrkls and providing
financial assistanice for their college educations. Suported”

by funds from the Ford Foundation and the National
Science Foundation, the NMSC tested several million
lugh school students each year. After a number of studies
of the predictors of the academic ac;omphsnmcnt of the
yery bright students who receved scholarshps, the NMsc
research staf'f began to explore defimtions of talent broader
than that of academic ability. Since-they were concerned
about identifying students who would potentially make a
creative contribution to society, as well as to identify
those who were bright, the NMSC research staff began a
series of investigations nto the nature of creative accom-
plishments. Subsequently, the Amencan College Testing
Program (ACT) conducted a series of similar studies. These
studies can be divided info th¢ correlational studies, the dis-
tribution studies, and the technical studies. The correla-
tional studies will be revieyed first.

+ 1in the first of the NMSC investigations, Holland (1961)
reviewed the secondary school achievements of Merit
JFinalists and developed scalgs of ‘‘creative science per-
formance”™ and “‘creative arts perforimance.” Because ali
the scales used in subsequent studies follow the basic
niodel Holland used in this study, his account of the scales
deserves to ke quoted in full. . .

1
The cniteria of creative performance were derived from
a Jhecklist of accomplishments assumed to require
creative or original behavior. Creative performance is
defined as a performance which is_accorded public
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recdgmition through awards, pnzcs, ot publiation,
and which may therefore be assumed to have cxcep
tional cultural ,value. Because of the difficulty in
arriving at a generally acceptable definition of ‘creativi
ty,” these criteria should perhaps be regarded*as either
‘notable scientific or. artistic performance,’ although
we will refer to the criterion as ‘creative’ performance
hercafter to enhance readability. With this defirition
as a gmde, a list of 20 achievements at the high school
“level was derwved by reviewing the secondary school
aclugvements of Finalists from previous years, Items
were divided by content nto two scales. Creative
Scienee (5 itergs) and Creative Arts (11 atems). (Four o
the original 20 items were omitted because they ap-
. peared to be inadequate signs of creative behavior,)
(p. 13;1)

Holland found that the creative perfunnance scales
were baswally unrelated to grades and avademuy ability.
Furthennore he found that the scales and grades were cor-
related with very different micasures, Many of the variables
wlng.h had the highest correlations with the creative per-
formamc scales had negative or near-zero correlafidns with
grades. lowever, thig conclusion is based on results from
an extremnély natow band of academic talent. The Merit
Scholars were highly selected, not ouly in terms of
academic talent approximately the top I percent of 4 pli-
cants -but also in terms of their extracurricular activitles,
their reputation among schbol and local ofticials, ete.

Holland and Astin (1962) also found essentially no rela-
tion between college-level *‘creative” accomplishment and
grades and academic abllity in four separate samples of
Merit Finalists in cach year of college. In addition to *he
“scales used in the Holland (1961) study, they developed a
scale of social or leadership accomplishments. Holland and
Astin studied the predictive’ validity of information
collected before college over one, two, three, and four
years, Again,’ no’ relation between grades or ability and
creative and social accomplishment was found. They also
found that grades and social dl]d creative accomplish-
ments had different patterns of, correlations with the
predictive variables, which included the 16 PF and
California Psychological Inventory.

Nichols and Holland (1963) examined 154 predictors of
the first-year college achievements of a sampie of Merit
Finalists in academic areas and in the areas of science, art,
writing, dramatics, music, and leadership. Items similar
to the ones used in this and subsequent studies are shown
in Table 2. To study the possibility that different predictors
could be related to all accomplishments and to rare accom:
plishments which involve public recognition, analyses were ~
conducted both ways. Essentially no relationship between
grades and accomplishments was found for the male
sample. However, among females, there was a correlation
of .30 with all sciepce accumplishments, 32 with rare
sctence  accomplshments, and .36 with rate  writing
accomplishments.
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Table 2. Examples of Items Used.in High School and College Achievement Scales

Area Higlschool items College items ' n
« ,Leadership Organized a school political Active member of four or more
group or campaign student groups
Received an‘award or special Served on a student-faculty
recognition for leadership comuinittee or o
of any kind group * ’ . . .
Was ¢lected to one or more Elected as one of the officers ) ’
student offices of a class (freshiman, sophomoie,
‘ ete.) in any year of school’ )
Art Exhibited 2 work of art at my " Exhibited or publislied at my college one
- school (painting, sculpture, or more works of art, such as drawings,
cte.) paintings, sculpture, ctc.
" [lad photographs, dm?hgs or Had drawings, photographs, or
other art work pubffshea in other art work published in a »
a public newspaper or magazine public newspaper or magazine
Won a prize or award in a state- Sold onc or morc works of art, '
. . wide or regional artistic  * such as drawings, paintings, s
’ competition (sculpture, sculptures, ceramics, cte.
" painting, ceramics, ctc.) -
Science l’ar‘ticipatcd in a National Took part in the Undergraduate
Science Foundation summe- Research Participation .
Program for high school program (URP) of the
students National Science Foundation
Won a prize or award of » Received a prize or award for .
any kind for scientitic a scientific paper or
work or study project
- Gave an original paper at a Gave an original paper at a
¢ scientific meeting convention or meeting
sponsored by a professional sponsored by a scientific i
v socicty society or association
Music . Composcd music which has Composed or arranged music .
. been given at least one which war publicly ‘
public performance - performed
« Performed with a professional Have been paid for performing as a profes-
orchestra - sional music teacher on a continuing basis
Received a rating of “‘good” Attained a first division rating '
or “‘excellent” in a state in a state or regional solo !
~ - music contest music contest
Writing Had poerns, stories, cssays, Ilad poems, stories, essays, or
. or articles published in a articles published in a *
school publication college publication :
Had poems, storics, or articles « [lad poems, storics, cssays, or
published in & public news- articles published in a
) paper or magazine (not public (not college)
- school paper) or in a state newspaper, anthology,
or national high school anthology etc.
Speech and Drama Had leads in high school- or Had one or more leads in plays produced
church-sponsored plg}'s by miy college or university
Had minor roles in play$ Had one or more leads or
. (not high school- or church- minor roles in plays not
sbonsorcd) produced by my university
. Placed first, sccond, or third Placed second, third, or fourth
in a regional or state speech in a contest in speech, debate,
¢ or debafe contest - extemporancoys speaking, ctc.
Y K
' ’\\.; R -
. -
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A subsequent study by Holland and Nichols (1964) was
distiigurshed by the crossvahdation of ats results and by
the “potental” scales which the researchers develuped,
based un the results just desenbed. to assess lower-evel
actnaties which myght” predict accomplishment,  These
suales were descnbed as follows.

To predict student achievement in artistic, musical,
literary, scientific, dramatic, and social ficlds, six
‘potential for achievement' scales ®®re constructed
for cach sex..Students falling in the upper and lower
27< on checkhists of accomnphshments for these fields
in high school were coffipared for their preferences
tor 273 daily activties, hobbies, redding habuts, school
subgects, sports, ete. Typical items included workmg on
guns, building scientific equipment, playing chess,
going to a public library, giving talks, collecting rocks,
playing charades, and ‘drawing cartoons. The 15 most
discriminating items were selected for each of the six
Potential Achievement Scales for each sex. (pp. 55-56)

These scales were developed to ineet thie problem that
many achievements are ¥uate rare, the rare achievement.
however, was probably preceded by a variety of lower-level
autmaties by which the students’ taients and skills wope
dL\LlOpLd '

Other predictors which had pruun tu be useful in
carlier studies were also meluded. In all, they used 130
predictors, In the results, hugh schoul grades and the SAT
Jdid nut appear wiong the predictors selected by a stepwise
multiple regression program as predictors of college accom-
phshment. One interesting feature of this stully was that
there seemed to be httle puint m distiinguishing between
all achievements and rare acluevements.

The most notablé finding . ..is that achievement in
high school or daily activities, nterests, and involve-
ments which are related to  achievement (Potential
scales) are the best predictors of achievement an gollege,
Expressed goals, such as grades a student expects {o
recetve 1n college or making a, contribution to scientif-
1 knowledge,' are next in predictive efficiency. These
two trends are followed by a vanety of measures of
lesser  uscfulness the Indocision Scale, intellectual
resources in the home, number of competencies, etc.
Of special interest, the Scholastic Aptitude Test (Verbal
and Mathematical scales) failed to enter tht multiple
correlations at this high level of aptitude. (p. 64)

Nichuls  (1906) subsequently followed o sunilar
strategy. He developed new scales from items taken frow
the Adjective Check List, the Vocational Preference laven-
tery, the Californta Psy chvivgieal Inventory, and an vbjee-
tive bBehavger mventory, wonsisting of a listing of 326
hobbies, sports, leisure time activities, interactions with
other people. ete.

A cntical study by Holland and Richards (1965) 1s m-
portant, not only, because 1t slnfts the research activity
tu the Amencan College Testing Programn, but because 1t
15 based on a large. dwverse, and typial sample of college

_seores and achievement was .03 for men,

! /
freshmen. The sample of 3,770 men and 3,492 women
micluded students from a wide varicty of ability levels and
appearcd to be a reasonably representatve sample of the
nativnal college freshinan population. The wolleges inclrded
a wide variety of institutions. A new type of measure was
used, which assessed students’ competencies in a wide
variety of arcas. Students checked from a list of 143
those activities which “you can do well or competently.”
The assumption underlying these scales is that a large
number of competencies is conducive to achievement
generally and that competencies in a particular field are
vonducive to, achievement in the same field. Typical items
for this list incuded. “I have a working knowledge of
Roberts' Rules of Order,” 1 qan make jewelry,” “I can
read blueprmts.” The number of activities Jhieched equals
a studcnt's'mngc, or tutal number, of cumpetencies,
Reasonably reliable scales were also developed in eight
areas of competency, such as scientific, leadership, art,
etc. The reliabilities (K-R 20) of the achievement scales
were wonsiderably ligher than those used in the NMSC
studies, ranging from .72 to .84 for men and .65 to 81 for
women,

I general, the correlations between academiv medasures
and the achievement -scalgs were significant but low,
averaging .04, The highest correlation between ACT test
scores aud achievement was .18, The highest between
grades and aclievement was .21, In contrast, the competen-
oy suales correlated with many of the achicvement scales’t
a moderate level. <

The researchers alsu examined the possibility that the
baste relation between academic ability or performance and
the sudially relevant accomplishments examined in these
studies is curvilineas. That is, the correlations are low
because only the very able are truly able to achieve; i.e.,
the distribution would be so skewed to the high-ability
end that the correlation would appear low. llolland and
Richards compared eta coefficients with the Pearson
product-moment correlations, examined the ‘scatter plots,
and found no evidence for the idea.

Finally, they computed biserial correlations between
the items 1n the achievement scales and the four ACT scores
and average lugh school grade. “This analysis was {mportant
to perform for several reasons: since the scalesiof nofk
academic accomplishment “contain many low leve Accon,
plishments, they* may assess quantity rather than quality of
av.omplishment.” The median correlations between ACT
and 05 for
women, the range was from -.15 to .22 for both sexes.
The median wrrelation between grades and “achievements
was .03 for men and .05 for women, the rapge was from
~.13 to .36 for men and -.11 to .32 for women. Some 90
percent of the correlations fell between .15,

In 1966, Richards, Ilolland, and Lutz attempted to
develop revised scales of college level accomplishments in
the six arcas assessed in the carlier studies, and to develop
new .scales in the areas of social science achievement,
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Table 3. Summary o‘Mcta-Analysis of the Relationship between GPA, Academic Ability,

and Nonacademie actomplishment ., .
Median High Low Nof
Correlation Value Value Modal Categories ¢ Correlations
<
) A. With GPA '
Leadership A5 27 -04 59% between .11 and .25 59 o
Music .00 16 -06  79% between-.05 and .04 58
Drama and speech .04 A2 -.06 75% between .01 and .10 357
Art -.03 13 -10 83% between .00 and-.10 60
Writing .08 17 -05 82% between 01 and .15 60
Science 07 19 -.08 70% between .01 and .10 57
B. Witr"Academic Ability \ ./\
Leddership .08 .20 -(1 59% between .01 and .10 34
Music .06 A3 ¥ -07 71% between .01 and .10 f 34
Drama and speech .04 18 ¥ -05 62% between .01 and .10 34
Art . 03 21 -.06 62% between .0 and .10 34"
Writing | 14 .22 .04 71% between .11 and .20 34
Science ’ .09 .20 .00 68% between .01 and .15 34

v

humaistic-eultural — acluevement, business  adhievement,
souidl particpation, suudl service achieveinent, and el
gious service, They alsu developed a scale or recugmition
for academie accumplishment. The scales wege administered
v freshiien in 6 culleges, suphomcrc&m 31 colleges, and

senwrs 10 12 wolleges, Expectedly, means on the 10-item .

sudles micrcased from class tu Jass. The medwn reliability
weffivient among men was 05 for freshmen, .66 for
suphumores, and .71 fur sentors. The corresponding figures
amongwomen were .62, Sc9\ apd .70.

The rescarchers found that there were low relationships
between college grades and the accqmplishments,»css&d in
both the six areas studied 1n earlier studies and the new
arcas in all three samples. In contrast, grades were cur-
related wath the fiveatem scale, recognitiun for acadeinic
accomphshment, the correlatiags ranged from .30 to .46.
“This result 1s important because 1t suggests that neither the
brevity nor the skewness of the’ ofheg accomplishment
scales p;oduccd the lack of relationship with grades. )

In a subsequent study, Richards, Holland, and Lutz
(1967) agam studied the freshman and sophomoare samples,
this time cxanuning the predictors of college level accom-
plishiments among nformation collected from the students
whea they were applying to college. Neither high school
grades nor ACT test scores had correlations as high as .20
with any college accomphishment m any nonacademic area

. in either sample. g

To examne the possibility that tlus lack of correlation
was duc to a procedure which had grouped together
students trom many different colleges, the researchers also
computed the correlations of ACT test scores and high,
school grades with college fachievements of males at each
mdwidyal college 1 the sophumore sample. The median
correlations were very.smilar to the correlations for the,
total sample. The typical correlation was Jdose tu zeio,
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altpough tne correlations -between ACT tests and non- *
i .

avademie wllege accomplishments ranged from -.53 to
41 ggd the correlativns between high school grades and
nonaddemic wollege avcomplishments ranged from -.49 to -
1. There was nu systematie relationship betweert the size
of the vorrelations and characteristics of the colleges. For
caaiple, there was no trend for the vorrelations to be pggi-
Yive in selevtive volleges and negative in unsclective colleges.
A mecta-analysis - (following procedures suggested by
Glass, 19784 of the results uf the NMSC and the American
College Testing Program TYesults that were based on
“typical * samples of cbllege students was performed. It
examined befween 34 and 60 correlations of academic
ability tests and grades with the accomplishment scales that
were reported in these studies. As shown in Table 3, the
results showc\&mcdian correlations between leadership and
grades of .15, and leadership and jest scores of .08; between,
science and grades of .07, and betweengscience and test
scores .09; bebween writing and grades .08, and between
writing and test scores .14; between dramatic arts and
grades .04, and between dramatic arts afl tc§ scores .04;
bctwccnqnusit and grades .00, and ‘betweeh music and
test scores .06; and betweeg art and grades ~-.03; and
between art and test scores .03. Thus, in general, there are
low positive relationships between academictability, grades,
and extracurricular accomplishment in leadership, science,
and writing, but not in the other arcas. Why would this be
so? Students engage in aciivities for a variety &f reasons, )
related to their needs, their personalitics, and their inter-
ests. The degree of their participation can be influenced by **
major fields, classes, professors, friends, and residences, to
name only some obvious influences, These personal charac-
teristivs and situational variables work independently of
academic ability and may wejl be more influential. (In fact,
somg NMSC and ACT studics suggest that both personal
and institutional characteristics do have consistent in-
fluences on accomplishment.) For exam%e, students

» . *
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aspirmg to be telesiion witers inay wrte stories ur plays
no matter what thewr acadgmne ability. Or a student-with a
P strong need for self-expression niay audition for and obtain

(- parts m pluys. A student who has worked'in »hcmlstry from .

an carly age ¢gnay conduct an c\pcnmcnt A music major
may have to compose and perfurin a compusition as part of
a class requirement, A student 1in a speecls class mray be en-
couraged to enter a debate contest for extra credit. A, pro-
4 fessor may encourage a student to submit a poem for
. publication, and another professor may encourage a student
to cooperate i the wniting. of agpaper. A student’s friends
may encourage her to run for (Puss office. A residence may
emphasize  partiaifgtion | - camnpus clubs or political
“actvity. Nome ot these personal or situational spurs tu
participation and accomplishmert necessanly has any thing

to do with academic ability.
Thus, 1t 15 not that atademue abihty 1s wrrelevant in

, accomphshnient, bu{ rather, that #t_g one_among inany

tactors intluenuang college ttanment, One of the most

¢ mportant of these 1s smple participation students who

\‘dv{lut enter contests vannot win them a variable prub.nbly

“most influenced by fiterests and needs. Perhaps the next

most miportant s the degree of participation- students who

have roles in many plays are more likely eventually to play

a lead than students wjo have roles in only vne or two.

The degree ot partivipation 15-probably most influenced by

, bersistence, enjoyinent uf the activities, and encouragenient
received. ,

To summarize, the correlational studies of grades and
acadenuc abihity tests 1 relation to scales of aveomnplisle-
ment show-a small relationship. The small relationship does
not scem due to ungeliability, skewness, dr other statistical
detects of thdeales. The samples of students and adults
represented a wille range of ‘ability i a variety of types of

: schoals, collegesf and sitv~tions and mncluded individuals
XU ranging trom high school students to college alumni. The
apatterns of “correlations of accomphshments and agademic

. potential with personality, nteresi, value, self-concept,
/ and activity varables also suggest that there is a small
relationship.

Although the results are very consistent, some individ-
, uals may still question them on the grounds that tle corre-
/ lations obscure distinct differences between the highly
acadenucally able and the average person. They argue that
one' needs to examine l,heidlstnbuuuns of accomplishment

at different levels of acadesiuc ability. ——
There have been several studies of the frequency of
+ accomplshment at several levels of academi ability " or
grades. They have been of two types. comparison of groups
and simulated selection studies. he first of thesé studies
was conducted by Astin (1964), who compared 334 Merit
Scholars with an unselected sample of entenng wollege
treshiien at 248 colleges who were matched with the
scholars on socioeconomic background. The comparisons
of high school accomplishments revealed considerable
supenianity of the Ment Scholars 1n science and writing,

A N y ,' ,
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slight superiority in leadership. and approximate equality
m drama, art, and music. These results appear to be in dis-
agreement with the correlational results, However, it should
be recalled that half of the Merit Scholars were selected by,
d »Q(vmltt»c which not only cxdmined their test scores
but Hlsu stfdied their high school ac.omplishments. In

~addition, 4 number of scholarships were awarded because

the students showed promise of exceptional achievement
in a particular arca or because they were judged creative,
In addition, 4 large number of the remainder were awarded
aweording to criteria stipulated by a sponsor. which some-
times included excéptional accomplishment.

Perhaps a less biasedfcomparison was made by Baird
(1968), who compared-the college accomplishments of
a typical cross section of students (desiribed earlier under
Baird 1969a), with the accomplishments of the very bright
National Merit Finalists described by Nichols and Holland
(1963). Both groups reported their accomplishments at the
end of their freshman year. Comparisuns were based on the
pereentages reporting 35 specific awomplishments. Baird
found that, in general, there was very little difference
between the two groups. -

In a sceond substudy, Baird compared the number of
hugh school achiievements of bright and average students,
using data from the Michigan Scholarship Program, which
regularly fosts a large number of Michigan high school
students and uses the ACT test battery as a basis for con-
sideging students for scholarships. Only students with an
ACT compusite score of 22 or above were considered
egible for scholarships. Baird compared students who
were cligble with those who were not. The mean ACT
compusite score of 14,424 eligible studes® was 25.5,
approaimately the 86th percentile of students enrolled
at ACT-participating colleges (American College Testing
Program, 1973). The mean of 10,680 students who were
not wonsidered ecligible was 18.2. approximately the 35th
pereentile on national norms, Baird compared the number
of high school achievements for the two groups using
simple analysis of variance. The researcher also calculated
Hays’s (1963) omega squared (w?), a statistic (smnhr to
the intraclass correlation coefficient) which assesses the
strength of an association between variablésgby estimating
the proportion of variance in a dependent variable ac-
counted for by the independent variable, The distributions
of the number of accomplishments were very similar in
both groups, although there were small significant dif-
ferences favoring the high-ability group in writing, leader-
ship, and science. Although these differences were signifi-
cant. he vmega-squared values indicated that in no case
did acadenic ability account for as much as 1 percent‘of
the variance in accomplishment. d

Liton and Shevel (1969) followed yet another strategy
to study the re'a‘ionship between academic ability and
nondacademic @accomplishment, comparing the lngh school
accomplishaents  ofa students who were one- standard
deviation above the mean on both the ACT English and the
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wathentatival soores, withi the accomplislunents of those
wha were below average on both and of thuse who Tvere
avergge -on both, The hughi-lugh group compused about 3
pereent of the sample, as did the low-low group, and the
average group about 60 pereent. The sample was a3
percent randon sample of students who completed the
ACT examnation in 1966-1967. When the comparisuns
ot the indwidual accomplislunents of the men and wonen
i the liagh-ugh group with thie luw-low group for men and
woten are combined, the results showed differences favor-
ing _thc' hagh-hagh group on 20 ‘accomphishments, differences
favormg the low group on 14, and no differenced on o2,
When the high lugh group was conipared witl the average-

_dverage group, thc,,?umpdnsuns favored the high group vn

34, the average groﬁp on 9, and showed no ditference on 53.
When the average-average group was compared with the
low low group, the comparisons favored the average group
on 8, the low group on 8, and showed no difference on
80. Thws, there seemed to be some evidence for a relation-
ship between academic ability and accomplishment.
Subsequently, Werts (1967) caleulated the proportion
of students at several grade levels who had demounstrated

.accomplishment n 18 dafferent areas of attainment. Werts's

sample was 127,125 students who had completed a survey
of their plans and high schoul activities when they began
their first year of college. Students with high high-schoul
grades tended to have somewhat more accomplisliments
than the students with low high school gradc/s. For exam-
ple, among males, 14.4 percent of the C students versus
31.8 pereent b the A students had had a lead in a schoul
play.

Holland and Richards (1967a) replied to Werts by
reandly zing Werts's data to show “what y ou miss by various
selection ruies as well as what you get, .. . By reanalyzing
Werts' data ... we created a single table that shows what
pereentages of students with varivus hinds of achievement
are elinunated by the use of varivus grade levels as selection
swres.” (pp. 205:206). They found that

The selection of only A+ or A students (a sclection
rule that will admit necarly all students in the top
decile ot grades) will result 1n the elwmnation of 74-93%
ot all students with vanious kinds of nonacademic
accomphshments, To take another more concrete
example, if you only select the A ur A+ students (about
the top dewde of academie talent), you would get 1,843
class presidents, but you would miss 11,096 class
presidents . . . . In short, the use of grades as an effi-
cient sign for the selection of multitalented persons
is not warranted by the Werts’ data. (p. 2Q6)

lolland and Richards then went on tu reply to Werts
and other cntics by presenting evidence to make four
pomnts which uppuse cuntentivns By, theur cnties. (1) the
small percentages of students with nonacademic accom-
plishments dv not present a isleading picture of the
actudl relationships between academie and nonacademic
accomphshiments, (2) the lack of relationship 1s not due to
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a narrow lange of talent, (3) the Lack of relation is not due
ts statistical artifacts, and (4) une cannot use academiv
vrteria for selection and hope to select a group of students
v.hu will achieve in nonacadeniic reative arcas. On the last
point, Holland and Richards open the guestion of the com-
parative consequences of using avadeimic ability and non-
acadeinie_actumplishiment fur selection purpuses, Larlier,
Nifiols and olland (1964) Lad studicd these consequences
i ¢ sanmpie of Nativnal Merit Tinalists. Information on
cathier performance had been wollected, and the criteria
were auadentie and nunacadendic achiesenient in college.
They caamined mne alternative methods for selecting
students, including selecting on ability tests, on grades,
and on gecomplislunents, Thew conddusions induded.

(a) Additional selection on aptitude using either the
same or a different tgst does not appreciably improve
selection for high-level college performance. (b) Selec-
tion on the basis of high school ranh produces students
who demonstrate supenor academie performance, but
not newessanly other kinds of achievement. (c) Selec-
tion on the basis of a broad range of high school
achievements results in g broad range of achievement in
college without lowering the level of academic per-
formance. (p. 33),

Subsequently, Wing and Wallach (1971), at Duke Uni-
versity, used somie of the Iolland and Richards (1965)
sudles to exanmne the types of casses vne would obtain if
utie selected un the basis of SAT scutes alune, un the basis
of lugh schoul rank alune, un the basls of buth SAT scores
and Ingh schoul rank, and on the basis of vreative accom-
plishments, Criteria were the students’ high school accom-
plishments and persunal charactenstis. Lxpectedly, the
SAT strategy selected students waith ligher high school
rank, the high school rank strategy selected students with
high SAT scutes, and the use uf both selected students high
on bouth. Nune of these strategies was particularly suceessful
in ubtaiung a class with many ligh school accomplish-
ments. Using high schoul creative accomplishments as the
admissions criterion, Wig and Wallach found that a class
high in such accomplishments would be slightly higher than
the total¥poplilation on SAT scores and high school rank.
Although Wing and Wallach provided extensive comparisons
of the characteristics of students about whom the admis-
siuns decisions of the strategies disagreed, they did not
shuw the Jharacteristivs of the students who would be re-
jected by each strategy by itself.

The Wing and Wallach study was critivized in various,
quarters for the restriction of range uf academic talent
(average SAT-verbal and mathematical scores of the appli-
vants were close to 600, the accepted students close to
650), for the fact it was confined to a single institution,

" and for the lack of follow-up data, that is, the performance

of the admitted students in college.

Lariier than the Wing and Wallach study at Duke, Baird
and Richards (1968) examined-the effects of various selec-
tiun strategies in a large sample of students in 35 diverse

' .
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colleges. In contrast to the Wing and Wallach study,
analyses showed therr sample to melude a wide range of
academic abihity and to be representative of students at
these colleges. Furthermore, the success of the selection
strategies was evaluated by college criteria of the number of
college accomplishments 1n six areas, college grades below
C, college grades of A, and the percentage who had dropped
out. The st .tegies were. (. adnussion only on the basis
of grades, {2) admission on tue basis of high school creative
accomplishments, and (3) adnussions on both. Furst, the
charactenstics of entering classes which would be admitted
by the strategies were examned, These analyses showed
that the use ot grades to select students would result in a
class of students who would make passing -grades (but few
who would make A grades in college), who would not drop
vut, and who would not be more (or less) likely to achieve
n nondcademiy areas. Admission on creative accomplhish
ments would- result 1n college dasses that would indude
many students who would write stories and essays, develop
thur uwn sulenee, experiments, create their own musiv,
take part in college and non-college plays, subinit works uf
art to art congests, and run for campus offices. The students
selevted by this strategy kuld be also sumewhat less likely
te drop out but were nut more (or less) likely to have gpud
grades, When the selection strategres were compared on the
basis of the number of wllgg. achievers who would be
eliminated by the strategy, Baird and Richards found the
following results.” stningent sciection on fhe basis of high
schuol grades would regilt in the elumnation of most stu-
dents who would have college accomplishments in leader-
ship, art, music, speech and drama,, wnting, and science.
In addition, the selectivn of students with high school
grades of B+ or abuve would also result in the climination
ot three quarters of the students who would obtain passing
grades n college. The resuits for the strategy of using high
school creative accomplishments for selection are compli-
cated because the consequences vary from arca to area.
However, 1t 1s clear that stringent selection un nonacademic
accomplishments also chiminates many nonacademic as wcll
as academic achicvers in college.

Other Studies of Students

We have concentrated on the NMSC and the ACT studics
to this pomnt because they form a continuous body of in-
quiry. However, there are several other studies involving
students that have examned the relationship between
academic ability and accomplishment and that used gther
measures and often concentrated on other questions.

For example, Milgram and Milgram (1976) used a crea-
tvity test and a vanant of the accomphshmcnt criteria
just descnibed. They studied an entire high school class (60
boys and 85 girls) in Tel-Avav. The cnitena were self-reports
of accamplishments adapted from Holland and Richards in
mne areas ranging from science to sports. All were lumped
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together in three different scoring systems. High scorers
scored high on an adapted version of the Wallach and
Kogan (1965) creativity battery, but not on 1Q or school
grades. They also found that qudntity and quality of
awomphshmcnt could not be separated.

. Similarly, Cropley (1972) administered six* crcatmty
tcsts plus an 1Q test to seventh graders; five years later,
111 of thése students were questioned concerning their
art, drama, literature, and music attainments, using the
Holland and Richards scales. No significant correlations
were found between 1Q and the criteria antong girls, and
only one (.32 with literature) among boys. Cropley found
sonie luw positive correlations between attainments and
ereativity tests.

Skager, Shuitz, and Kiein (1965) developed an instru-
ment similar to the Holland and Richards scales, the Inde-
pendent Activities Questionnaire. They developed scores on
the number of li L school accomplishments (quantity)
and then judped the quality of the accomplishments for
142 male state university entering freshmen and 150 male
technologieal instjtute freshmen, In neither sample was the
SAT.verbal score, SAT- mathematical score, or high school
rank felated to quality or quantity. However, when the'

samples were wombined, there were small correlations
between quality, scores and thc SAT, chiefly because the
technological institute students had higher SAT and quahty_
scofes. *

In a study by Locke (1963), 122 high school juniors
and senivrs attending a Cornell University summer NSF
program were given a large battery of tests which weré
factor-analyzed to yield 11 factor scores. Criteria were
classroom achievement, as represented by grades and
teacher ratings, and out-of-class achicvement, as represented
by ratings of the samount and quality of independent
scientific work dong and teachers’ comments about the
students. Classroom 3¢hievement was predicted by mea-
sures of vocabulary, self-control, and high socioeconomic
status versus independence. Out-of-class achievement was
predicted by school and city size, cﬁrcativc energy, inde-
pendence, and originality. Vocabulary and general reason-
ing measures were unrelated to out-of-class achievement in
the total sample.

Using somewhat different criteria, James et al. (1972)
obta.ued faculty ratings of 813 high school students for the
areas of dance, music, theater, and visual art. They also
used checklists of creative activity and recorded the number
of awards in arts obtamed by cach student. Although no
detailed results are reported, they concluded “The cor-
relations between the art criteria and academic GPA varied
from nonsignificant to moderate and s:gmficant In general,
it appeared that somewhat different subsets of abilities
were required.for successful perfonnance in the two fields.”

The five studies just reviewed were general rescarch
studies, cuncerned chiefly with studying the relationships
among variables. The next three were related to the practi-

" cal concerns of scholarship programs.

~
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Datta (1967) studied liugh schivol semor applicants to
the Westinghouse Suence Talent Search (STS) who had
submatted 4 research project that was judged for “crea-
tivity and potentul creatwvaty.” by the refined methods of
the scarhi. Only students who scored above the 80th per-

“eentile un g seientific aptitude test were Tcduded. Five

hundred thirty six of these students were divided into
three groups, differing on the rated creatvty of thew
pruject. There were nu signiticant differences between the
gioups un the SAT verbal” ur SAT-mathematical scures. -
It should be noged, however, that the mean SAT scores
were quite high.

In a later study, Parfoff et al. (1968) cumpared 2
partivipanfs n the STS whose reports of an lndcpcndmt
tesearch project were judged creative with 672 whose
projects were judged less so. (All scored at the 80th per-
centile dr Ingher on g science aptitude test.) There were nu

~differences un SAT-verbal or -mathematical scures, lugh
schoul grade average, suual Jass, or barth order. Tliere
were, however, differences on some personality scales.

Edgerton (n.d.) examined ddta from the 1968-69 STS
fur the Westinghouse Scholarships and Awards prograun.
Students around the country submitted an mdcpcndqnt\
rescarcli progect, a repurt vf more than 1,000 words,, 3
personal data blank, and a hagh school transenpt. They alsu
wmpleted a science aptitude examination. From the 2,356 .
seniors found eligible, an honors group of 300 was selected,
and 40 scholarship. winners were chosen from the latter
group. Four sclection models were compared: (1) a model
plaving primary emphasts un quality of research project (“a
basis of actual performance analagous tu that of adult

scientists”™), (2) a mudel using the suceessive hiurdles of

avademie acluevement in high school, seores vn the suence
aptitude examitnaton, and then the progect, (3) a mudel
using exanunation scores and academe adhevement only,
{9 a mudel wsing a compusite of attainment m all areas.
Results were “that “two-thirds of the students chusen
for ther Suentfic Performance would | nut have high
enough scures if Acadenine Achicvement had been the sule
eitenoi. And two-thirds of, thuse Jiwsen on g basts of
Acadenie Aduievenient had such low ratings un thien
Project Rupurts and Persunal Data Blanks that they were
not incuded in the Scientific Performance. . . . Since the
wverlap amiong the stud‘gls\dws;n by thesc t\w NICANS Was
relatively suuall, it strongly suggests that evidence of suien-
ufic talent as indicated by actual suentsfic perfurniance s
vnly partially related to academic achievement.”

Sumlar results were obtained by Schnmdt (1973) who
used six medsures to predict the standing un seven enterion
measures of creatnity among 105 trst-year arcintecture
students. A mcasure of academie suceess w o, uot related to
the criteria, ’

Getzel and Cathszentmilialy1 {1975) admnnistered a six-
hour battery of tests to 179 students at the School of the
Art Institute of Chicago, une of the leading art schouls
the country. In addition, several hundred additional Insts-

20

tute students completed part of the battery of tests, As a
group, the art students scored Jose to the average for
wllege students vn the cognitive tests used, but differed
marhedly from cullege averages vn ineasures of values
and persurglity. Mixed results were obtamed when test
scoutes were related to grades in studiv art courses and to
teachers” ratings of the students’ virgmality, For exanple,
among female studeyts in applicd art, there were some post:
tve relatonslips between art grades and perceptual and
cogtitive tests, but among the male students, these relation-
ships did not hold and were sumetimes negative. The
authors mention a positive correlation of .52 between
spatial visualization and art grades for female students, for
the mtale students it was -.32. In any case the authors
concluded that traditional acadenire ability is ufrclatlvcly
little unport.mcc in art.

. Similar “onclusions were drawn by Burkhart (1967)
whiv reviewed varivus studies of the relativnship between
artistic performance in school and acadeniic suceess and
measures of intelligence. :

Finally, Mednick (1963) studied 43 University of
Miligan and Nurthwestern University graduate students
in psycholugy. They were rated un Taylor's (1963) research
creativity scale by their research advisors. Neither GPA nor
Miller Analugies Test scures were related tu the ratings,
although a measute of creative thinking was.

Conclusion

The studies just described present evidenwe that is in
general agreenient with the evidence of the NMSC and ACT
studies. Ovchall, whatever the purpuse of the study, and
Liowever the sainple was sclected, the results have generally
been the saine. small relativnships between academic ability
and duumphsllmcnt in the high shivol ur college years.

The resulls of Uiese varivus studies du nul necessarily
imply the clinination uf academic tests and grades as ad-
missions uriteria. After all, tests and carlicr grades are by
far the most cfficient predicturs of mademic performance
in college, and academie performance is thie most important
part of students’ collegiate careers. The puint is simply that
wlleges terested in other kinds of perfurmance should
luook for evidence of potential for thuse types of per-
formance among their applicants, Since carlier accomplish-
ment in an area 1s by far the best predictor of subsequent
accuinplishment,
attainments. And this attention is certainly consistent-with
the wurrent admissions situation, That is, more and more
students delay entry* tu college after high school, leave
wollege for a few years, and seek unusual work or other ex-
periences during their breaks from their studies. In addi-
tion, more students work during school and college, and
more older students are entering colleges. Many of these
students have shad  educationally valuable exgeriences
outside the cassroom, for which they received no credit,
Many schouls and culleges have alsu begun a wide Variety of

9,
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gff-campus programs of mdepeadent study, work experi-
ence, public sepvice, and so on, In this way, may stu-
dents have opportumtigs they would not otherwise have
had to develop and demonstrate their talents, 1’:\

Clearly, tests and traditional undergraduate trahé@gipts
do not provide adequate means of recognition fot these
kinds of learning and accomphshment. For these reasons,
it 15 nnportant to find ways to assess the accomplishments
of students.

Another purpose 1n assessing students’ accomplish-
ments 15 to select students who are likely to be productive,
to he creatwe, to provide leadership, and to make a contri-
bution to therr fields. Many adnussions comimittees, faced
with large numbers of applicants and dwindling funds, feel
the need for some way to assess the high:level, noninstitu-
tion-sponsored accomplishments of students. They wish to
have some way of selecting students who will be outstand-
ing students and who will eventually contribute most to
society. As the review of research indicates, the most effi-
ctent mformatwon for predicting future accomplishments is
data on previogs acconiplishments. The studies reviewed
show that the best predictors of future high-level, real-life
accomplishiment 1n wnting, suience, art, music, and leader-
ship are similar accomplishments, albeit at a lower level, in
pfcvmus years. In fact, as with all uther behavioral and
scientific prediction, w.hlch 1s based vn the consistency of
the same o1 sumlar phehon'lcna vver time, the studies

indicate that the most effective predictor of high-level -

accomplishment 1s past high-level behaviors of the same or
sumilar typessPeople who have begn vutstanding in a wide
vanety of areas n suience, hterature, creative arts, and
public ;affairs have been shown to have had aceomiplish
ments 1n thuse areas 1y their lugh school and college years.
The nstitution that wishes to have graduates who will be
outstanding 1n thear fields i the future might well consider
the previous accomplishments of their applicants. To date,
information about past accomplishments has proved tv
be a far better predictor of hgh-level avcomplishmeht than
measures of ability, interests, or personality. As the present
. and an earlierreview (Baird 1976) both indicate, scales of
real-life accomplishments can be constructed that are
reliable, usable, and seldom faked. They can be used in
selection decisions 1n a vanety of ways. They seem particu-
larly useful when there 1s a need to assess talents somewhat
removed from academic abihity, such as artistic capacity,
musical skill, ability to wnte expressively and forcefully,
dramatic power, and the ntuition needed to devise a
scientific expenment. As these examples suggest, the
assessment of talent 1s more difficult n some areas than in
others, and, consequently, the predictive power of the
vaniables will vary from area to area. In any case, these
measures cannot replace measures of academic talent, they
simply provide indications of capacity, in and out of class,
i other areas that are useful for specific purposes. The
range of talents that institutionsteonsider i their applicants
could be greatly expanded 1if they used these measures.

Q
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Thus, an institution could not only.select students wli‘b will
get good grades, but students who will be 'good organizers
of research, leaders in.political and nonpolitical organiza-
tions, good writers, and inventive experimenters.

Another important reason for developing measures*of
in- and out-of-class activity is that the student applying for
tudy has a right to be able to present his or her skills,
talents, and aChicvements to selection committees. As
recommended by the College Board’s Commission on Tests;
students should have some choices in the.picture of them:
selves that selection officers see. And there is a further
positive outcome of the inclusion of this sort of informa-
tion. The students w'.0 complete a form that asks for their
personal, accomplishments may feel that they are being
taken more serjously and that they have had a chance to
present their best side. ) o

GENERAL SUCCESS AND SOCIOLOGICAL .
S:TUDIES OF CAREER ATTAINMENT °

’ ) A

The studics reviewed to this point have used rclatzvcly
specific criteria of accomplishment within fields or spe-
cialized areas of activity. It is possible that the generally
low relationship between these criteria and academic ability
may be attributed to their specificity. That is, it may be
that attainment in specific roles or positions is so narrow
that the full force of academic ability cannot be scen. How-
ever, it is possible that il one were to look at success or
accomplishment across positions or occupations, one would
find that academic ability plays a large role. Perhaps more
global criteria such as general success, occupational status,
and personal income across a wide range of ability would be’
more appropriate. Although these criteria are obviously
:more ambiguous and problematical, they are the only ones
that can apply across 2 heterogenous group of carcers.

There have been two general categories of studies® long-

range follow-ups of college students and sociological studies
of car¢er attainment. ‘

Long-Range Follow-Ups of College Students

Researchers at(sevcral institutions have followed up samples
of their alumni to determine their level of “success.” The
criteria have differed, and the samples have been divided in
various ways. For example, Jones (1956) examined the
careers of graduates of the Univérsity of Buffalo from the
classes of 1929 to+ 1941 (the average was 20 years after
graduation) in relationship to the data available for them s
college* freshmen, Self-reported income and professors’
ratings of their success were the criteria. For income among
the arts and science majors, college grades correlated .34
(signiﬁcant) witly income, test scores .04 (nonsignificant);
among business majors, grades correlated - 04 (nonbsig-
nificant) and tests -.29 (significant) Professors’ ratings of
arts and science majors’ success were correlated with grades
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30 (signifivant) and tests .24 (signmificant), for business
magurs, grades were worrelated (20 (sigmificant) and tests .18
{nundignificant). When mconie wes psed as the enteria wathun
the veeupational groups of (1) suience Gudduding M.D.s),
(2) soual service Gndluding law), (3) education, and (4)
businiess, wollege grades were uot sigficantly related in any
gloup. Howevar, tests were pusitively related in, education
(:48), and negatively related in busiticss fields (-.23). When
only lawyers were studied, neither grades nur tests were
related to income. Junes's study suggests some of the
protiems of using general levels of “success™ as criteria,
Obvivualy, sume ocoupations nave higher average incomes
than others, and entrance to some, such as law and medi
cine, afe dependent on high grades and test scores.

Another complexity is suggested by a study by Elder
(1968). Fur 63 men, Elder fuund that 1Q svores ubtained in
1938 predicted vecupational status (7=.42) and educational
level (r-.50) i 1958 fur nuddle Jlass men, but they did not
predict erther of these for working class men. In contrast,
the Strong Vocational Interest Blank “uccupational level”
swore did predict in the latter group, but not in the furmer,
Elder’s study illustrates the importance of an individual’s
social Jass. Souial class influences high school graduation,
entrance to college, attntion dunng college, #hd entrance to
graduate and professional school (Baird 1976).

For 619 male university graduates, Lewis (1975) found
a small, but significant, associdtion between vceupational
success and the Jowa Placement Tests. The University of
lowa administered the tests to students admitted in the
agademic years 1948-49, 1954-55, and 1959-60. Lewis
ollowed them up in the late 1960s. Occupational success
was defined by Rue’s (1966) system into three groups. The
distnibution of owcupational success for the half lower m
ability was level 1 (hughest), 9 percent, level 2, 72 pereent,
level 3, 19 percent. The corresponding figures for the high-
est quartile werc 24, 66, and 10, For those between the
50th and 74th percentile, the figures were 16, 74, and 10.

Wolfsun (1976) followed up after 25 years 306 wumen
who had attended the Unwversity of Minnesuta during
1933-36. They were placed into five career categones of
vareer awﬁfuplnhmcnt ranging from “never worked™ to “un-
usually high accomplishment™, 29 variables were studied.
The varables that discrimnnated inost Jearly among the voa-

tivndl patterns were those related to marriage and educa-’

twn. Graduation from wollege, 4 yocational major, atten-
dance in graduate schoul, and unmarried status were most
Jharacteristic of women  with the highest voiational
patterus. The Minnesota Scholustic Aptitude Test did not
Jisunminate among the groups, the Minnesota College Apts
tude Test did, but the groups werc not arranged in any
meaningful vrder. The most successful career group had the
lowest swures, However, it should be noted that women
during the 19305, 40s and 50s probably had to face a goud

deal of sex discnmmation, which probably affected the

rcsult; in many ways.
v
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Nicholsun (1970) examined the later sglcccsé of mem-
bers- of the Brown University classes of 1950, 1951, and
1952, “Success™ was defined as meeting a numiber of
criterig. reputation for academic or rescarch accomplish-
ment, contribution to the national’ community, income,
ete., as judged by a panel of the alumni of cach class;
Similar judpments were miade of Tists of Brown alumni from
the same Jasses who were mcluded in Who's Who and other

nativnal biographies, ur whost biographies in the Brown,

Alummi Monthy scemed to meet the oriteria, Altogether,
the 1,105 verbal high scorers (SAT-verbal scores above
appruaimately 490) were 1ated suwcessful in 26 percent of
the cases,-the 1,022 verbal low sworers (bclgw 490) were
rated successful in 23 percent of the cases. Later analyses
wompanng the wean scofes of the successful and unsuccess-
ful groups shuwed no significant differences on the SAT-
verbal and SAT-mathematical scores for either the alumni
who were veterans o thuse why were nunveterans. How-
ever, among nonveterans, high school cass rank and high
sohool dverage were higher for the successful alumgi, First
semester college GPA was alsu Ligher for the successful
students in both groups,

These studics ubtained inconsistent results, suggesting
a smuall relativnship between acadeniv ability and success.
However, this possibility has to be weighed agdinst the
effects of sucial class, years of education, type of occupa-
tivn, and degrees vbtained. Is there any way..tv surt vut
these influences?

Studies of Occupational Attainment

Probubly the most frequently uted evidence about the
relationship between, academiv ability and .vccupational
attainment is Harrell and Harrell's (1945) study of the
ability of World Var Il cnlisted incn who had been in differ-
ent preinduction occupations and Thomdike and Hagen’s
1959) study of the later uccupations uf 10,000 World War
IT Air Furee cadets. The Harrell and Harrell study reported
the mean, median, standard deviation, and ranfic of Army
Gentral Classification Test svores by male inductees’ civilian
occupations, For example, they showed that accountants
averaged 128.1, with a range of scores from 94 to 157,
mechanics averaged 106.3, with a range from 60 to 155,
and teamsters averaged 87.7, with a range from 46 to 145,
Although these results suggest a substantial general rela-
tivnship between test scores and vceupativnal attainment,
they are limited by the fact that they are rctrospcctivé,i.c.,
the scores of various vccupations may have been the result
of cducational or uther expericnces rather than differcnces
in innate ability. ‘

"The Thomdike and Hagen results deal with sume of
these problems by obtaining the test data prior to data
about subscquent oceupations (12 ycars later), In addition,
Thorndike and Hagen usud five scores general intellee
tual, numerical fluency, visual perception, mechanical, and
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psychomotbr. These Tawgcs gllowed them to construct
profiles for the mdpviduals 1n cach vecupational group. For
example, the cadets who eventually became lawyers had
above-average scores on general intellectual vapacity and
numencal capacity, but had below-average scores on the
mechanical and psychomotor tests.

In general, the scores of cadets in different groups were
about as expected. For example, the cadets who later were
college professors, engineers, physicians, and scientists had
scored high on the general intellectual score cumpusites.
Those who later became managers, pharmacists, treasurers,
accountants, and secunties salesmen scored high on the
numencal composite. Those who later became architects,
artists, surveyors, and radio-TV repainncg scored high un
the visual perception composit-
arlme  pilots, carpenters, electricians, and wood-carvers
scored high on the mechanical composite. Cadets who later
became applance mechanws, machinists, firemen, and
plasterers scored high on the psychomotor «omposite. Of
these, the general intellectual composite scems closest to a
measure of general academic ability, and the distribution
of later occupations on.the measure is close to what one
would expect. For example, the highest-scoring groups
wncluded cadets who later became engineers, physical
scientists, college professors, social scientists; physicians,
treasurers, office machine mechanics, and architects. The
groups that were very close tu average included cadets who

Those wifu later became ¢

later became_ buyers, artists, clerks, draftsmen, lab techni- -

cians, credit managers, and rcal estate salesmen. The lowest-
sconng groups cluded cadets who later became produc-
tion-hine assemblers, earth niuvers, crane operators, welders,
hnesmen, pamters, pumpmen, and bus and truck drivers. In
general, these groupings murror the usual status and income
rankings of the same occupations.

Thomdike and Hagen also sought to predict success
within occupations, defined as reported income, vertical
progress within the occupation, stability in the vccupativn,
work satisfaction, personal sense of success, number of
ndividuals supervised, and length of time spent in the
ocupation. In this case, however, the number of significant
correlations between test scores and the criteria was close
to the number expected by chance. For example, of the
385 correlations b&ween the composite scores and income,
for 77 occupational \groups, only 24, or 6.2 percent were
sigmificant at the .05 Iévgl. Thomdike and Hagen concluded
that the null hypothesis Yegmed adequate to account for
their results (p. 45).

They noted, however, that several factors worked
aganst therr finding sigmfic

of the employment situation. First, they pointed out that
the cnteria were lmpcrfc\,t descriping many of the samie
dlfﬁgultles noted 1n carhier pages in this review. Second,
their predictors included only tests of ability and a brief
“biographical form. Measurgs of persunality, interests, social

o

t validity coefficients within *
. ~occupations. Especially smportant was the fortuitous nature

I

skills, and the like were not included. Third; their sample
was preselected, representing roughly the top half of a high
school graduating class. Finally, the heterogeneity of work
within occupations makes prediction difficult. A lawyer ot
an accountant may have a small practice in a small town of
may be employed as a senio~ official in a Wall Street firm -
situations that are probably more due to personal prefer-
ences and personality than to differences in ability.

‘In any case, Thomdike and Hagen present stropg * s
&-\y‘ ’

evidence that ability test scores are related {o the occu
tional outcomes of individuals in expected ways.

As impressive as these studics are, they have been g
tioned because they do not control™or the ‘social class
background of the subjects, the influence of education,
and oth¢r personal characteristics that may affect the
results. That is, do the test scores reflect basic abilities that
help to cause the differences in occupatiénal attainment, or
are the test scores the result of favored social posmon
ceducational opportunities, etc.?

-

Analytical Sociological Studies - .

In an attempt to answer this last question, a number of

sucivlogists have analyzed thé attainment process. They
have attempted tu estimate the influence of social class,
ability, education, family influence, and other variables on
the vecupational status or income attamcd by people in the
United States. - : 3 -

The sucivlogical studies that have attempted to analyze
the achievement process have-used a variety of samples and
measures. The criteria have generally been occupational
status (especially as defined by Blau and Duncan 1967) and
income. Occupational status mcans the esteem in which the
occupation is held. For example, a physician would obtain
a high score, a garbage collector a low score. In othcr
analyses, owugatxons are grouped into catege *.s such as
professional, high managerial, etc., and the category is
assigned a score. Income has been treated as a lincar variable
or as A transformed variable, it has sometimes referred to
salary alone and atothef timesyto fotal income. However,
whatever the details of the definitions, the basic constructs
of vceupational status and income are the same and reason-
ably clear.

The various stud;e? havc examined different career
perivds and have obtamcd different data at different times.
However, whatever the dlfﬂ.rcnues the basic technique that
has been used is path analysis. This method attempts to
create models of the influence of one variable on another

.and produces estimates of the amount of, that influence

that may be due to.another intervening variable. This is
much more infurmative than simple zero-order correlations.

A great deal of his research shows that peoplo who
score high un tests ui acaacmic ability tend to oblaly higher
status jobs and eam more money than people who scorg
lower. However, people with different social viewpoints
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interpret this finding ditrerently. Liberal views emphasize
Jhe role of social cluss m determinng scores and the
prcsumed “biases” 1n the tests themselves (e.g., Block and
Dworkin 1976, Bowles and Gintis 1976, Karun 1974).
More conservative views emphasize the importance of
academic _ability per se and the necessity of so-called
“midd§g class skills values” for a technological society.
Crouse (1979) has reviewed the empirical results bearing on
‘the effects of academic ability, by reanalyzing the data
from Project Talent, %:well and Hauser's (1975) sample,
the Equality of Educdtional Opportunity sample (Alex-
ander,-Eckland, and Griffin 1975), the Kalamazoo sample
(Olneck 1976), the SRC sample, and the Armed Forces

. Qualifying test sumple (Jencks and Rainwater 1977).

Crouse attemipted to control for such varables as parental
social class and to at’least esumate the role of ability in
‘influencing the extent to which.adolescents are enrolled in
college preparatory curriculums, earn high grades, receive
parental and peer encouragement of their college plans, and
receive the attention of their teachers. Crouse concludes
that even after wntrollmg for social class, curricular place-
ment, ete,, more than half of the vbserved correlation
between test scores and educational «ttainment remains. He
leaves vpen the question as to whether this is due to ment
or to causes that are “‘unfair” to .adolescents with low
ability. Exanuning the relation between ability and
Yeamed occupational status, Crouse finds that there is-an
important effect of ability, but that “60:to 80 percent of
the cffect is explained by the amount of schouliny the
individual attains . ..". Men who fail-to convert their ability
advantage into additional schooling do not have:much of an
occupational advantage over men with lower scores.”

The effects of ability on' earnings were that: (1) even
controlling for family background, a 15-point test-score
difference is associated with a 17 percent difference in
annual earnings in a sample of brothers; (2) the effects of
test performance on carnings increase with age; (3) al-
though differences in camnings are partially due to educa-
tional attainment “nearly two-thirds of the effect of test
scores on carnings is independent of men’ education . ...
A 15-point test-score difference between men with the
same amount of education is associated with as mucly as a
14 percent difference in their annual camings;” (4) “the
effects of test performance on earnings are not very large
relative to the overall camj\gs gap between the rich and
the poor in general.” Later{ Xencks et al. (1979) noted that
the result of their Who Gets Ahead? study *. . . suggests
that the correlation between adolescent test performance
and adult economic success is probably somewhat higher
than Inequality implied . . . our results do not, however,
suggest that adult test scores are more closely related to
adult economic success than./nequality claimed.”

These results have been summamcd by Sclxgman (1981)
as follows:

Take, for ¢example, the relationship between LQ. and

ipvome. Inats purest forin  that is, after subtracting out -

.
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the effects on inwome of such factors a5 age, region of
the country, and the state of the ceonomy at the time
the data were collected the “cocffivcnt of correlation™
is estimated to be quite high, around 0.6. That number
signifies a strong and positive, although far irom per-
fect, relationship between 1.Q. and income. The square
of the number, which is .36, is the so-called; coefficient
of determination—which tells us that 36% of the varia-
tion 1n mcome reffects 1.Q. differences. Other relation-
ships between LQ. and ncome are reported in the

sectnd Jencks study. It notes, for example, that among -

otherwvise identival individuals, increasing 1.Q. svores by,
about 15 LQ. pgints increases expeeted Lifctinie earn-
ings by 207 to 307 A 15-pont differenve 1n brothers'
scores is associated with a 13.870 difference in their
earnings, assuming that they ‘have the same amount of
schooling. So you have to conglude that above-average

¢ 1.Q.s mean you'll probably have above-average mcomes
and vice versa.

Similar probablllstlc statements might be made
about youn occupational status. The measurement of
status, a major product of the sourology industry, 1s
rooted an surveys.in which respondents have ranked
many Jdiffcrent occupations by the prestige thcy felt
wdas assouiated with cach. For example, on the famous
Duncan Index of Oucupatlonﬂ\y‘ltus, the rankings
proceed from, the zero given to laborers in tobacco
plants. to figurcs in the 90s for, say, judges. While 1.Q. is
probably the single best predictor of income, educa-
tional level is best for occupational status, Who Gets
Aheatl? estimates that high-school graduates outrank
clementary-school graduates by 11.6 points and ate in
turn outranked by college graduates by 235, 6\:omts
(D 66) ° .

The specific details of the studies reviewed by Crouse

and Jencks and other studies are too technical and numer-

ous to go into in this review, but the general consensus
about the role of ability is that 1ts direct effects, especially

on income, are consistent but moderate. Most of the effect

of ability is in its *indirect” influence on years of educa-

tion, which then influences attainment. That is, Iigh~

academic ability allows one to obtain greater amounts of
education, which in turn allows one entry to higher-status
occupations and thereby to obtain higher incomes. Put
another way, high-ability people without a good deal, of
education are much less likely to have high occupational
aitaginment than high-abihty people with a good deal of
education. Even moderately able people with many years of
education are more likely to havg high occupational attain-
ment than ugh-ability people without many years of gduca-
tion. The ntechanism of education--why it should hgée such
effects—is,a matter of controversy. The traditionaf view of
educators is that people are taught general competencies
that are broadly useful in occupations and, in some cases,
specific skills that Jead to success i a specific arca. Some
radical ¢ritics, on the other hand, claim that schoolmg is
simply a matter of credentialing and gatekeeping; that is,
it is" the high school diploma, the college degree, or the
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professional certification that matters, not the leaming of
skills thavare really essential for the work.

~ The role of grades tends to be smilar to that of acae
denuc ability. Higher grades allow individuals to obtain,
greater amounts of education, which m tum, leads to higher-
level occupations and higher income. The direct-effect of
grades on occupational status and income is fairly small.

Y
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Conclusion . .

In sum, academic ability plays twe roles in the process of
attaining status and income. The first is a direct effect:
the higher one scores on.an academic ability test, the higher
the attainment. The second role is to increase the probability
that the individual will obtajn education.” the higher one
scores on an academic ability test, the more years of educa-
tion obtafned and, subsequently, the higher the level g
attainment. The mechanism by which this latter effect
takes place is a matter of differing opinions. One view is
that the tests are simply surrogates for class-related variables
that permeate our cducatiorsal system. Another is tha tests
measure the capacity to profit by instruction. Certainly the
tests measure abilities and skills necessary‘to do well and to
advance in.the educational system. Furthermore, studies of
the extent to which grades and academic ability tests
merely reflect social class biases indicate that both grades
and tests are_essentially “class-free.”

In sufh, there 1s much evidence that more.academically
able people are more *“*successful,” in terms of economic
and occupational attainment than less academically abft~
people. Many oth® factars affect success, of course, so the
relationship isnot perfect. However, for academically able
people to attain: success, they have to make yse of their
ability by attaining cducation. Without education it appears
that raw academic ability will not lead to nearly as high
levels of success as with education.

THE.TERMAN STUDIES OF THE GIFTED

. ) . '
In 1921, Louis Terman of Stanford University began a

study which s still underway. Using the, Stanford-Binet
Intelligence Test (and other tests in a few cases), he and his
coworkers 1dentified a group of I,528 children, from grades
3 to 12, most of whom had-IQ scdres of 140 or above. This
group has been followed up iutensively for more than 50
years. In the last published results (Oden 1968), the group
had reached an average age of 49.5 and a sinall proportion had
died. Thus, thé group had clearly had opportunities to
demonstrate their capacity for achievement. The reports of
the surveys show that the group had attained a very high
average level of educition, 69 percent had finished college,
9 percent had camed dogtorates, 8 percent had obtained
law degrees, and 5 percent held M.Dis. The reports show
that their incomes and occupational status were far above
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the averagé of the population. Their social contributions

were summarized by Oden in 1968: -

In spite of their youational adliievements, the majority
of gifted men have fQund time to partiiipate in civic
and community affairs. The most frequent activity for
men, reported by 31 per cent, has been participation in*
youth welfare programs including Boy Scouts, Little
League, -*Y” recreational activities, Big Brother, and |
simifar groups. Close to 20 per cent have servkd on
scKool boards, city or county planning comunissions,
city councils, Grand Junies, boards of directors of*
phianthropiv and welfare organizations, and ip various
capactties induding fund-rasing n other ommunity
and phdanthropie progtamns. A number of men have
won public recognition and henor for their contribu- - ?
tions. Among these are 21 men who have received such
citations as Citizen of the Year or Man of the Year, Dis-
tinguished Civilian Service Award, Distinguished,Service
to Boyhood incdal.’ At least four men have been ap-
pointed at the state level to a Governor’s Advisory
Board and eight men have served on national advisory
committees or councils. !

Although many of the men have’ manifested con-
siderable mterest and activity . political as well as
uvie atfairs and vormmunity bfe, the number who have
sought clectjon to public office is not very great. One
man formerly in the state legislature was later elected to
a high office in the executive'branth of the state govern-
ment. Five men have been elected to judgeships four *
Superior Court and one Appellate Court. At the locat
level, at lecast three me Jlave been clected mayor of
their cities. The list of political “offices“held includes
15 t0.20 men who have been clected to ¢ounty or state
central committees of the, Republican or Democratic ~
party, as well as scveral delegates to the national con-
ventions of their party. Others have held office in local
Democratic or Republican Jlubs. Among dher political
aetivities are a hundred or more men who report service
as precinct workers, clftion board officers, and a great
deal ot miscellancous party work on behatf of the can-

. didate or party of their choice at election time. In addi-
tion to the men who have held elective public ottice,
there are also several who have been unsuccessful can-
didates for officc. These include one who ran for a scat
in the United States Senate, onc candidate fora Superior
Court judgeship, and oife who tan for the position of
istrict Attorney. Three men have competed unsuceess-
fully for clection to their statc lcgislature, and scveral .
others have been defeated in a try for clection tolocal
office. ‘

Tlie nost outstanding positions in public service
held by the gifted men are appointive. Among these is
tlie* head of onc of the most iinportant departments,
« Next jo-cabinet level, mn the federal government. Others

holding high level appointive positions in the federal

governunent mclude two ambassadors and five men in
cxequtive - positions in various divisions of the State

Department. Still others arc officials in thie Federal

. Reserve Bourd, Department of Justice, Atomic Energy,

Commission, National Aeronautical Space Administra-
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tion, and Vetewans Admumstration. Three men are
* assigned tu the United Nations in charge of programs in
foreign countries and two men are on the staffs of
United States senators as spgcial advisers. (pp. 20-21)
A . _
Similarly, Oden summarizes the writing, professional,
and scientific accomplishments of the group:

Thc’men range from top-ranking members of university
faculties, famed suvientists, men distinguished an the arts
send humanities, high level corporate officials and execu-
tm.s, to semushilled oceupations. The group s prelty
well“concentrated on the upper rungs of the vovational
ladder with only a few on the lower steps. There is no

. . ., .
evidence that the men with_fewer vocational achieye-* _

ments are any less able intellectually than thofe who
have reached high places. In some instances their vpca-*
tion was determined by educational or occupatiggal:
opportunities, in others by health, and 1n still others 1t
was a matter of deliberate choice of a sxmgle less conb
petitive way of life.

The hist of distinctions and honors that have been
won 1s a long one. Three men have been elécted to, the
National Acadcmy of Sciences and two to the American
Phllosoplncal Society. Six are included in International
Who's Who, 46Mn !lhos Who mn America, 10 1 The
Dictionary of American Scholars, and 81 1n American
Men of Science, There are many additional listings in
regional and other specialized biographical volumes.,
The achicvements of these men also include an impres-
sive mn/ver of publications. Some 2500 Articles and
papers and more than 200 books and ;monographs in

the.suences, arts, and humangties have been published |

and at feast 350 pagents granged. h{nswﬂdneous articles
ttechmal, travel, hobby, cte.) number around 350,
Other publications inuude close to 400 short stories,
55 essays and critiques, and a sinall amount of poetry
and several musical compositions. Not included in the
foregoing count are the professional output of editors
and journalists or the many radio, TV, and motion pic-
ture scripts that have been authored. Both architects
and artists as well as scveral avocational photographers
have had their work chososn for exhibat. In addition to
two men, one of whom 18 a,profcssor and chairman of
the art department of 4 large umversity and also an
artist of »unsndc..:h;lc distinction, and the other a painter
and teacher of pnivate Jlasses in art, 10 men employed
in other fields are also gifted pamte.rs who devote their
leisure time to art. Several of these men, " most notably .
two high school teachers, have produced some dis-
tinguished works which have béen shown in gallerics
and won prizes and sales for the artists. Musicians are
less frequent than artists among the men; there ,are,
however, three musicians on umversity faculties, two as
heads of the departspent of muuic. Four men are per-
forimers or Jhoral dirfttors in the field of entertainment.
(pp. 19-20) ) .

X
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Although these accomphshments are impressive, un-
fortunately their significance is difficult to determine. First,
one cannot compare these accomplishments with those of
any other group. Although the reports meticulously record

-
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the-percentages and f rqlucncics of the groups’ responses to
opinion items, I{\clr ratings of their marital satisfaction, and

so forth, there fs.no similar detailed in formation about their .

acgomplishments. In fact, the only nformation provided
about their accomplishments is contained in the paragraphs

. just quoted. There are no tables, frequencies, percentages,

averages, or any numerical information other than the
paragraphs. However, even with such information, there
would need to be comparable data on the accomplishyments
of individuals with similar, cduuauons and ages by wn
lower scorgs on the mtelhgencc.tcst Without such combpata-
tive mfonnatwn there 1s sxmply no way to know whether
the highly sntelligent, Terman group has achieved more than
other similargroups which differ only in intelligence scores.
} Furthermore, as Oden has suggested; it is difficult to
disentangle the role of intelligence from the role of social
class in the accomplishments of the group. .

In the total.piture, the variables most closcly associated
with vocational success are a home ‘background in
which the parents place a high value on education, en-
courage independence and initiative, and expect a high
level of accomplishment; good mental health and all-
round social and emotional adjustment; and the posses-

sion, of certain traits and characteristics of personaiity.
(p. 92)

i3

Ilowever, there are some suggestive comparisons in the
Terman study, those of “successful” and “unsuccessful”
members of the group. Oden (1968) reported a large num-
ber of differences between the two groups denoted as “A”
and “C."" The A-group members were successful in their
professions, their private lives, and their adjustment to life.
The typical “A™ individual was a productive and lively pro-
fessional. The C group included people living off estates and
doing nothing else, alcoholics, and perennial students; but
more commonly, they were in skilled trades and clencal
positions. Although there was a slight difference in child-
hood intelligence test scores, the largest differences were in
several other areas. Firsj, thc A parents were of higher
social class than the C parents. The A parents had better

education; the A fathers were more often professionals
and had more community and professional honors, The A .

homes had more intellectual resources, such as large li-
braries. The Cs more often came fiom broken or divided

» . ¥
homes, and homes wheye money for the children’s educa-

tional costs was more of an.issue than in the A homes. The
A parents gave more cncouragemcnt to their children’s
initiative, independencé’, success in school, and desires to go
to college. The "As graduated from college in gredter num-
bers than the Cs (92 to 40 percent); they also achieved
many more advanced degrees. Finally, the subjects Nad
been rated by their parents and teachers as children in 1922
ThQSmsults showed the As to rate higher on “prudence and
forethought,™ “self-confidence,” “will power and persever-
ance,” and “desire to excel.” In 1940, the subjects were
rated again, this time oy themselves, their wives, and their

perents. The As were rated higher than the Cs on “integra-
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rtmn toward goals,”- pmcvcrancc,“
~absence of nfenonty feclings.” The subjects rated them
selves again in 1950 with the same results, except for the
Jast category. They were ‘also rated by field workers in 1940
and 1950. The vanables gvere selected tG cover areas not
covered by the carlier ratings. The ratings which best dis-
cnminated the groups in 1950 were,  descending order,
ongnality, cunosity, poise, alertness, appearance, atten-
tiveness, attractiveness, and speech.

Pethaps the most striking aspect of these results is the
expectedly small role of intelligence scores, compared to
the mfluence of soaal class, educational level attained, and
personality traits reflecting personal stability, social im-
pressiveness, and ambition.

In short, the typical member of the sample who was
chosen for s or her scotes on the Stanford-Binet in the
1520s has tumed out to be a healthy, prosperous middle-
class professional who, ke most people, is not a *genius.
In any case, their accomplishments cannot be reliably
assessed untl there 1s comparable information about the
accomphshments of individuals who obtained the same edu-
cations but who had.lower intelligence scores. Furthermore,
the results of the Terman study only indirectly bear on the
quesiton of the overall relationship of academic ability to
lugh-level accomplishment, because the sample is so ex-
treme.

As Keating (1975) has pomted out 1n an-article.on pos-
sible sampling bias n the Terman study, the sample is even
more extreme than 140-plus. If a normal curve of intel-
hgence were used, the mean 1Q of a sample above 140
would be 145; Terman's sample averaged 151, a difference
significant at the .001 level. The sample includes consider-
ably fewer cases than expected 1n the.140-to-145 zone and
many more than expected n the 146-to-155 zone. The
mean of the sample 1s at a score attained by fewer than
1/10 of 1 percent of the sample. Thus, even if there were a
small correlation between accomplisflment and intelli-
gence, a group selected at such an extreme leyel of intelli-
gence would be expected to show considerable achieve-
ments, simply because of the selection ratio (Taylor and
Russell 1939).

In sum, 1t 1s difficult to assess the relevance of the
Terman study to the question of the. felationship between
academic ability and accomplishment, The information on
their accomplishments is not fully recorded. There is no
comparative information on a similar sample of lower 1Q.
The sampie was selected at such an extreme levelthat gen-
eralizations are hazardous, However, it is clear that the
persons cluded n the sample accomplished a good deal,
and at 1s hard to argue that their accomplishments are not
due, 1n Jarge part, to their acalemic ability.

.
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SUMMARY AND DISCUSSION
What can we conclude about the relationship between
acadermc abiity, academic success, and high-level real-

“self-confidence,” and

life accomplishment? Perhaps the most reasonabie position
1s that academic talent is related to high-level accomplish-
wents in conjunction with several other variables.

, The Berkeley studies found essentially no differences
between the acad@mic ability ot intelligence test scores of
the creative and uncreative groups, the major differences
between the groups seemed to be personality measures.
However, 1Qs below 120 were seldom fdund among the
groups of scientists, mathematicians, architects, and writers,
which suggests that a certain level of academic ability is
needed to master these fclds

The Terman longltudmal study shows that individuals
with high Stanford-Biuet test scores accomplish a good deal,
althouglt the level of accomplishment is somewhat uncer-
tain because of the ambiguities of the reports of the proj-’
ect. The comparisons of “successful” and “unsuccessful”
members of the sample demonstrated essentially trivial
differences in test scores; but showed the importance of
personality in this very highly selected group.

"The studies of scientists, engineers, and physicians
showed scattered correlations between accomplishments,
and academic ability scores and grades, which may not be
surprising considering the diversity of criteria and samples.

She studies of mapagerial and business success, al-
though sometimes done with sophistication, have to be
interpreted cautiously. IMowever, within thesc samples,
there scemed to be low relationships between accomphsh
ments and the individual’s estimated ability scores. The
studies of particular occupational settings are a mixed
group using a wide range of criteria; but, in general, they

suggest some link between academic ability and accont

plishmeants.

The National Merit Scholarship Corporation and the
American College Testing Program studies and the othe-
studies of student accomplishment are limited by the fact
that they were wonducted among college applicants and col-
Tege sfudents, so the level of accomplishment may not be as
high_as that in the other studies reviewed. However, there is
no reason to believe that the relationship between academic
talent and accomplishment should be greatly different for-
college students than for adults. The accomplishments are
real ones, even if they are at the college level. The American
College Testing samples represent a broad range of talent,
These studies found low pusitive relationships between
academic talent and accomplishment.,

The studies of general suceess and the sociological
studies showed some direet effects of academic ability and
grades on oceupational status and income. Most of the over-
all effeets of ability and grades are due to the greater
amounts of educatiun they allow. These results lead to
questions about the meaning of education and degrees; but,
in general, they suggest that academic ability and academic
performance affect academic success and progress, which

_in turn lead to dcenpational opportunitics.

The meaning of these results.may become clearer if we
use an analogy from sports. Let us say we have a measure of
height, collected at some time in the school years. A
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student who 15 tall would be more likely to do well
in a sport such as basketball than a shorter student.
However, the student would not do at all well without at
least some training in basketball. " Clearly, excellence in
basketball is also influenced by the: stadent’s other quali-
ties - coordination, strength, balance, competitiveness, ote,
All of thus may be considered as analogous to the relation-
ship between measures of academic. ability and oceupa
tional attamment. Like height in basketball, academic
ability 1s important in occupational “attainment; but, like
hemng coached in basketball, education plays a vital role in
the attainment process. Again, Occupational attainment is
also influenced by other factors, such as motivation, in-
ventiveness, special talents, ete. To return to basketball, it is
also Jear that good coacling wan sumetunes vveiconie
defivienaes in height, Likewise, good education can:help a
*person with low to moderate deademic ability reach high
levels of oceupational attainment. Also'note _ghat the more
effective the voaching, the lower the correlation between
height and suceess in bashetball, and the moure effective the
cducation, the lower the correlation betwegn academic
ability. and occupational success.

Onc tiend which aeuts further investigation was found
woseveral of the studies, which indicated that abilities or
shills of importance in particidar ficlds are more predictive
of success in those fields than tests of general academic
ability. For example, in the NSF studies, tests of spedific
knowledge in the ficlds of advanced study the applicants
planned to pursuc predicted Jater accomplishnient bette
than thic more general GRE tests, In several of the indus
tial studies, tests Jesigned for the professions that were
the tupiv of the study also predicted later accomplislunent
better thau tests of general academic ability. Several otlies
findings were similar, such as the Holland and Richards
tesults showing that, in certain areas. achicvement measures
Jid help predict nunacadenie aveorphshment. For eXam-
ple. o test of English usage and huowledge predicted wiiting
achtieveaent, but a general composite neasure did not,
Several studies in business siowed that sccond-ycar business
school grades were related to managerial success, but ad-
missivns tests were not. All of these results can be inter-
preted as showiay that ability and training which is directly
elated to a ficld does predict later accomplishment in the
field. Of course, the clements of adiievement in many fields
aic su complea that no test could assess them all, Perhaps
this aceouny for the consistent result that bivgraphical in-
futtuation about past accumphishinents m a given area vl
abuul activaties supilat or prehiminary to accomplishiment i
that aica are the best paedictors of later aveomplishment
(Baird 19706), Bivgraplical nfurmativn can assess a broade:
1ange of relevent beliavior mivre efticiently than can a test.
Ii any case, general acadenue ability measures*do not have
the speuificaty of these measures, and they are desgued tu
predict general academie suceess acruss many  different
kinds of programs.
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Creative
Behavior
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Convergent Tllix\léing

Figure 1. Fan-Shaped Distribution of Relationship
between Convergent Thinking and Creative
Behavior e

Beyond the nature of the tests developed to assess
generdl academiv abihity, there s another possible explana-
tion fur the ielatively low lcl.mdjgslnp betWwedsg academic
ability and accomplishment. Guilfopd (1968) summarized a
consdeiable number of studies that reported scatterplots of
the relationship of scores on jeonvergent” and “divergent™
ability tests which showed . typical shape, as shuwn in
Figure 1. .

In Guilford’s system “wonyergent” abilities include
acadeinie ability, whereas “divergent™ abilities include
vaious capacities that Guiford helieves are related to
cteative accomplishment. Overall, there was a general,
siall. correlational relationship bctwcsn sonvergent and
divergent ability tests, Few mdividuals who were quite low
uli (llq.\,umcrgcnt abihity tests scored high'gn the diveigent
ability tests. Although some wudividuals whu's«{‘urcd high on
a4 test of vonvergent thinking alsu scured highpn tests of
dnvergent thinking, many did not, However, the mgin puint
15 that ihie lughiest scuicison mcasaies of divergenit, thak-
ing alsu tended to have Tugh svores on measures of chpver-
gent thinking, ) \

Thus, although there may be low overall correlations
between convergent and divergent thinking, there may bc\a

ohitical relationstup when the entire spectrum of ability 1s

studied. For example, if we it the distribution to those
who are college apphicants scoring (above point A, for
exaimple), the correlation would be much lower. And if we
linut the distribution to vollege graduates (above pon s.?
fur example), the correlation becomes even smaller, and if
we hant the distnibution tu graduates of graduate or pro-
fessional school (above point C, for example), the correla-
tion would be close to zero. It is clear that, within any of
these groups, any further sclection on measures of conver-
gent thinking would Aot increasé the porportion of people
who demonstrate creative behaviog, although the average
incidence of vreative behavior would be higher than that of
groups scoring Jower on measures of convergent thinking,
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I Gultord’s nlear are accurate, it would: be virtually
mpossible to demonstrate a strong selatiopship between
academic ability and creatve or high-level accomplishment
within any occupationai or educational group. It may also
be difficult to demonstrate a strong relationship across. all
levels of academie ability, although the highest levels of
accomplishment would bc;gxpcctcd among people with the
laghest acadenue ability. 1t should be noted that high aca-
denuc abdity 15 noguarantee of high-level attainment.

Ths pomt 1s similar to that made by observers such as
Spaeth ( 1976) who notes that-

-

1t should be pointed out that any argument (fing a low
vorrelation between educational attainment or low test
scores and job performance is invalid evidence of the
nettectiveness of cogmtive vanables as determunants of
occupational status. Since educational attainment pro-
vides entry to an occupation and since the incumbent
ot an occupation 1s accorded the prestige of that cucu-
pation un the day that he entess it. suck a low correla-
pon 1s clearly a matter of false partialling (Gordon,
1968). That is, analyses of job performance must take
mto daccount the process by which job incumbents
gained entry to their positions. It is all too common for
analyses of persons n particular ovcupations to view
the process as if entering an occupatioh were not the
culimmnation of years of socialization, training, and
selection. Tlus oversight leads to the interpretation of
correlations observed within occupations as if they were
zero-order correlations pertaming to broader popula-
tions.

In sum. it appears that academic ability is clearly a pre-
requisite to lugher levels of education and thus a pre-
wquistte to entrance to vanous high-level vceupations.
People who enter these various occupations tend to be
sinlar m 4 number of oth:  talents and trats as well as i
academic ability Therefore, it is difficult to distinguish
among people who tend to share common peisonal charae-
teristics. educational experiences, ard professional values.
Altliough a certain level, of academic ability is.required for
entrance to the training demanded of people in the oceupa-
tion, 1t would be very difficult to demonstrate a high corre-

lation between ability and success within these o~cupations.
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In. fact. considenng these difficulties, some of the correla-
tions repafted in this review may be surprisingly high. The
full force of academic ability can be seen only across
occupations, and ability levels, These studies show that
academic ability is related to educational and occupational
attanigent, broadly defined. Of course. the same studies
show that a host of uthier variables are alsv related to attain
ment, which may tend to mute the dircct cffect of aca-
demc ability. In general, however, academic ability does
appear to-play a sgmficant role m accomplishment across
Locupations,
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