DO GRADES AND TESTS PREDICT
ADULT ACCOMPLISHMENT?

Leonard L. Baird

The relationship of measures of academic ability and grades with high level accomplish-
ment was examined by reviewing a wide ranging literature. This literature included
studies of the highly creative, scientists and technicians, physicians, high- and middle-
lavel managers, and high school and coll udents. The Terman studies of the gifted
were also reviewed. Finally, studies of oc&fipational attainment and income wers exam-

ined. A very wide variety of criteria were used in these studies. In general, the studies -

demonstrated low positive relationships between academic aptitude and/or grades and
acconmiplishment. The closer the content of the measure of academic aptitude to the
demands of the field, the stronger the relationship.

Skepticism about the value of academic ability and academic success has :
grown in recent years. Increasing numbers of researchers, professional psy-

chologists, and laymen have questioned the importance of high grades and
high scores on academic ability tests. Doubts have been greatest about the

‘1ole of academic talent in high-level or creative accomplishment. The pur-

" pose of this review is-to examine the research evidence about the relationship
- between measures of academic ability and high-level accomplishment. It is
_important to understand the relationship because admission to many col-
leges is based primarily on academic ability. Academic ability is also a prime

- in industry, ediication, and government. To justify these practices, it needs
to be shown that selection on academic ability leads to the choice of people

~ -+ consideration in the award of scholarships and financial aid. Finally, acd- -
demic ability and success are often considerations in hiring people for jobs -
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"question, there are very few direet answers to it. Even writers such as Hern-

stein in 1.Q. in the Meritocracy do not discuss the logic behind the relation-
ship, although they discuss a good many studies. More often than not the
answers or logic are presumed and not spelled out. Perhaps the most basic

‘assumption is that academic ability plays a large or at least contributing role

in success in most human activities. The ordinary person might express this
as “you’ve got to be smart to do a really good job or to get ahead” — with
“smart” usually meaning that a person would do well in school or would
have skills that would lead him or her to score high on a test of academic
ability. In fact, Duncan, Featherman, and Duncan (1972) obtained a correla-
tion of .91 between the prestige ratings of 47 occupations and ratings of the
amount of intelligence each pccupation was believed to demand. This belief
may be reasonable, since most attainments are to some degree dependent on
the ability to read, understand, and analyze written materials, and on
knowledge and understandmg of mathematical concepts such as those rep-
resented in academic ability tests and the classroom. An executive who rises
rapidly in a company, an engineer who files a patent, or a writer who
publishes a story are us’ua])y thought to be “smart” in the sense just de-

| . scribed. Put more formally, it is assumed that high-level accomplishment

'_mcludes intellectual demands for its attainment that require a fairly high

level of academic ability. The person with high academic talent should thus

_be able to attain more than the person with little academic talent.

To-a large degree this idea is implicit in grading in schools and colleges.

- The student who does well in the classroom is expected to be able to do well

- in real-life situations. Theclasses and curriculums are designed to prepare

most. acadermc talent an who have had the greatest success in academic

students to‘ function as citizens and workers in the general society and in
specific occupations -and brofesswns. Thus, the students who do well in

; class should also generally do well in the social roles and occupational duties
- for which these classes have prepared them.

From this it follows that the students who will be most likely to succeed in
society and in partlcular ogcupations and professmns are those who have the
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. Related to this pervasive view of the role of academic talent is the merito-
cratic belief that academic talent should be a primary reason for admission
to schools and careers and for advancement in those areas. That is, it is
much more preferable that admission and promotion decisions be based on
academic ability rather than on the accidents of family wealth, ethnic back-
ground, religion, or neighborhood. This policy seems fairer to individuals,
encourages healthy competition, and results in the most able holding posi-
tions of responsibility in our society. Again this belief is based on the idea
that academic ability is important in successful functioning in high-level
roles in our society.

Why should we expect to find little relationship between academic ability
and real-life accomplishment? Although the idea that academic ability is
important, in many if not most high-level accomplishments, is pervasive and
persuasive, there are arguments against finding such a relationship. The first
stems from the fact of the sheer diversity and specificity of human activities.
It seems unreasonable to expect academic ability to be highly related to
success in such divergent areas as management, leadership, community ser-
vice, religion, music, technical work, scientific research, artistic work, liter-
ary work, dramatic activity, journalism, etc. Experts within each of these
areas show even greater differentiation. For example, literary work in differ-
ent areas is said to involve very different skills (e.g., writing short stories is
different from writing topical magazine articles, which is different from
writing novels, which is different from writing books on factqal matters,
which is different from writing scholarly books, etc.). Editing these different
types of writing also involves different kinds of skills, as do producing them
and publishing and promoting them. ' o -

As this last example suggests, human activities are also situationally spe-
cific. An executive may do quite well in one company and poorly in another
or may do well or poorly even in the same company depending on the details
of .his or her position, the outcome of a few key projects, the quality of
subordinates’ work, or the character‘ of superiors. There are many stories of
scientific discoveries that were dependent as much on accident as on the
- ability of the scientist.-In many cases, accomplishment may be due to the
- right person being in the right pIécle at the right time, Thus, given equally.
-able and equally trained people, dccomplishment may be dependent on the
. specific situations people find themselves in, In sum, people do so many -

: = . texts. that i able to expect academic
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of managerial'success, and found that they were only moderately intercorre-
lated. Taylor and his associates used 77 measures to define physician per-
formance (Price et al., 1973). Again the measures and factors were not
highly interrelated. Likewise, many criteria of success have ambiguous
meanings. For example, annual income has been used as a criterion of the
overall success of college graduates. This criterion might appear to be clear,
objective, and applicable to everyone. However, many professions such as
_the clergy and elementary school teaching are low paying; conversely, having
* a high income may be due to some lucky investments, inheritances, working
in high-profit businesses such as oil, or positions in family businesses. Fur-
‘thermore, it would be difficult to argue that a lawyer serving most of the
citizens of a small town who earned $20,000 a year was less “successful”
than a classmate who worked in bond transactions on Wall Street and
“earned $100,000.-Other accomplishments are so rare as to call into question
their applicability across a profession. For example, several surveys of Ph.D.
‘psychologists have found that most psychologists have never published an
article. Even within colleges and universities, Ladd and Lipset (1975) found

"+ that 29% of faculty members had never published an article (nearly half had

published fewer than three) and 59% had never published a book (86% had
published fewer than three). In contrast, only 9% had published 31 or more
articles and only 6% had published five or more books.
Other researchers have argued that the idea of a single dominant talent,

'such as that represented in academic ability, is wrong. They contend that
§1here are many other human capabilities that play a role‘in human perform-
‘ance. Thurstone (1938), for example, used factor analysis to identify seven
basic aptltudes The United States Employment Service factor-analyzed a
vast number of tests and!located and measured nine factors which were then
related to the requirements for occupations in the Dictionary of Occupa-
* tional Titles. Finally, Guilford (1968) has proposed a model of the “structure
of the intellect” that inclpdes 120 different factors, the majo;i;g of which he
claims to have demonstrated to exist. Whatever is the most-4ccurate way to
2 descrlbc human abllmes; it is clear that academic capacity is only part of the
possible range of ab:hues Whether it. plays the dominant role in human,
accomphshment is a matter of debate. In any case, in those situations where'
: other abxlm play a larige role, it may be difficult to show the mdepeudent, =
! effect of academic ablllty '

Another lim ltatlon of the studies rev:ewed here 15 the iength of tune; :
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ca{n accidents, sickness, and personal problems. There are many nonaca-
ddmic influences even within a specialized profession. For example, a physi-
cian’s career can be influenced by his or her choice of specialization, area of
practice, hospital or laboratory, partners, etc, Thus, the longer the time
following the assessment of academic talent, the greater role life cifcum-
stances can play, and the lower the relationship with accomplishment. Of
course, if it is trug that once people are shown to be “smart” in school or
college, then they will continue to make “smart” decisions throughout their
lives and generally perform better than other people, it follows' that life
circumstances will not have a very pronounced effect on their careers.

Another, more technical reason for expecting little demonstrable relation-
ship between academic ability and accomplishment is the statistical inade-
quacy and unreliability of the criteria. As suggested earlier, the distributions
of many criteria of accomplishment may be highly skewed; others are cate-
gorical, such as winning a professional prize or not; and still others repre-
sent a summation of very different behaviors, so their meaning and stability
is questionable. Many criteria are quite unreliable. For example, “superior
ratings” are sometimes based on the ratings of only a single person or are
summations of ratings of people who have very different degrees of experi-
ence with the individual being rated. Other criteria are based on inadequate
records and other sources of data that adversely affect their reliability. The
important point is that the lower the reliability of the criterion, the lower the
'degree to which it can be predicted. In many of the studies reviewed here, the
criteria have moderate reliability at best, limiting the degree to which aca-
demic ability can be shown to be related.

Another technical limitation is the range of academic.ability present in a

study sample. The narrower the range of academic talent, the lower the

relationship that can be demonstrated between academic ability-and the
criterion. Consider, for example, a study of the career successes of Phi Beta
Kappa recipients. Since the students all had extremely high grades it would
be. difficult to distinguish between very successful and less successful stu-
dents on the basis of grades: In contrast, a study of the career successes of
an entire college class would allow a broad range of academic talent to be

e able to show a very sirong relationship -between academic ability ot

"Etudied, and students could be distinguished on the basis of grades. Thus, to

: fgréides and accomplishment, a reasonably wide range of .aCadén}ic'_thlen; is :
: ‘{reqliired, something that is seldom the case in the studies reviewed here. |
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graduated from college, admitted to professional school, and graduated
“from professional school, all largely on the basis of their academic perform-
ance. Thus, those who enter a profession have already been selected for
academic talent several times, each time at a higher level. The result is that
most professions include’a rather narrow range of academic talent. Simi-

» larly, many companies select their staff at least partly on the basis of their
academic record; some also use their own ability test. The resull here is also
a narrower range of academic talent.

Another technical factor limiting the demonstrated relationship between
academic ability and accomplishment is the small sjze of many study sam-
ples and the limitafions of statistical tests for demonstrating relationships.
This is due to a basic element of statistical procedures, that their effective-
ness is dependent on the size of the sample. A statistical procedure has more
“power” to correctly detect a relationship as the sample increases. With

1 ~ small samplés this power is quite limited, so that true relationships may not
be detected, and thus the incorrect conclusion is reached that there is no
relationship. Many of the studies of the relationship between academic
talent and success are based on small samples, so that the studies may

. conclude that there is no relationship when in fact there is one. (The concept

of power, a§ used here, is somewhat technical; the reader is referred to

. Trattner and O’Leary (1980). For example, if the actual correlations is .30, a

researcher would correctly detect a significant correlation (p<.05) only
540, of the ilme with an N of 50, and 85% of the time with an N of 100.)

Another tpchmcal problem is that admissions decisions tend to be com-
pensatory (Dawes, 1971). That is, when an applicant is low on one admis-

- sions measu’;re, he or she may be admitted on the basis of high standing on
another. For example, applicants to graduate school who have very low

undergraduate grades will be admitted only if they have very high aptitude i
_ _ test scores, and vice versa. If these individuals are then successful in gradu-
s v ate work, apy study relating their undergraduate grades or test scores to 2

_ success ma! show a small or even a negative_relationship. This may be
4 pec1a]§y c itical wherr the cntenon 1s some sort of creative or high-level
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difficult it is to demonstrate a relationship between academic ability and
accomplishment. That is, when an educational program for example, in a
profession like medicine —effectively prepares all its students for the de-
mands of a particular occupation or profession, it “equalizes” the differ-
ences in the academic ability of the students. If all the students are prepared
to meet successfully the intellectual and personal demands of occupauoqal
or professional work, then the differences in the degree of their success are
likely to be due not to their academic ability to master an acaderiic program
but to other factors, such as specific skills and personal characteristics. Of
course, not all programs can be completely effective, so the possible influ-
ence of academic talent is still present; however, to the degree they are
effecnve, the more difficult it is to demonstrate its potential role.

In sum, there are conceptual and technical reasons to expect to find little
relationship between academic ability and accomplishment. Whether the
influences that would limit the degree of the relationship are strong enough
to mask the kind of relationship expected, because of the reasons discussed

-earlier, is an important concern of this review. Dissentangling the limiting
inﬂuences to reach an estimate of the true relationship is the chief work of
the review.

EARLIER REVIEWS OF THE HELATIONSHIP BETWEEN
ACADEMIC PERFORMANCE OR TESTS OF ACADEMIC
ABILITY AND ADULT ACCOMPLISHMENT

The most comprehensive review of studies of the relationship between
college grades and adult accomplishments conducted prior to 1965 was writ-
ten by Hoyt (1966). Hoyt noted that many of the 46 studies He examined were
flawed by sampling bias, difficulties with criteria, and méasyrement prob-
lems. Nevertheless, Hoyt concluded that the correlation between grades and” ; _
adult accomplishment was very small, and in many cases rxear zero.-Nelson 5
(1975), in a goverriment report for the Civil Service Comrmssron, discussed
“more recent studies, but reached a s1milar conclusion. O’Leary (1980), in -
anather government report for the Offibe of Personnel M'anagement, sum-.° .
marlzed the relationship between grades and occupatrona} success found in : 9
28 Etudres Weighting the reported correlatlons by the size of the sample, e
Lo 12 ary found an average correlation of .17. e
! WO recent studles used Glass (19?8) metliod of, meta—a aIysr
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ures of occupational success, they conclude that “Even so, the overall vari-
ance accounted for makes academic grades or test scores nearly useless in
predicting occupational effectiveness and satisfaction.” The study-weighted
mean correlation was .155, accounting for 2.4% of the variance.

Cohen (1984) used the $ame methodology, but used 108 studies and exam-
ined the influence of the characteristics of the studies such as the selectivity
of the institutions in the studies, the year the study was published, etc. The
average correlation between grades and overall success was .18, and the
correlations for more specific criteria of adult success ranged between .09
and .20. These criteria included ratings, income, promotions, eminence, etc.
He concludes: “The results presented in this paper may be somewhat dis-
couraging to those placing great importance on grades and their predictive
power. It seems that how well a student does in college relates only margin®
ally with success in a career” (p. 292).

' Although not actually a review, the work of Thorndike and Hagen (1959)
provides a comprehensive view of success and its relation to ability test
scores. They studied 10,000 men who had been given a battery of aptitude
tests in 1943 when they-were applicants for Army Air Force cadet training.

~ The battery included tests of general intellectual ability, numerical fluency,

mechanical principles, and psychomotor coordination. They were followed

up in 1955 and 1956 to determine their educational and vocational history.

There were seven criterion scores: income, number supervised, self-rated

: success ]ob satisfaction, vertical mobility, lateral mability, and length of
time in occupatlon The men were grouped into nearly 100 occupational
groups. In general, out of all their correlations between tests and success
within the occupations, only a slightly higher percentage were significant at
the .05 level than would be expected by chance. They conclude: “This would
suggest that we should view the long-range prediction of occupanonr 1 suc-
cess by aptltude tests with a good deal of skepticism and take a very re-
strained view as to how much can be accomplished in this direction” (p. 50).

| Reilly aﬁd Chao (1982) reviewed the validity of possible alternative proce-

. dures that could be used instead of employment tests in selecting emp oyees,

_'Thelr extensive review examined various procedures including interviews,

checks, projective tests, and acaderic achievement. Crite 1a forf-

occupatlonal performance varied. Their summary of the

e vanables is as follows
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average r of .20 (total N=2272). A recent independent review by O’Leary (1980) |
estimated an average validity of .17 (31 coefficients, total N = 6782). (p. 42) i

They conclude:

Results of a large number of studies investigating the relationship between aca- \_\
demic performdnce and success in various occupations are less than impressive,

Nelson (1975) noted that, “. . . a simple and direct application of grade pbinl
average, class standing, or 51mllar academic achlcvement measure has little merit
jin valid job-related selection systems.” . . . overall there is insufficient support for
Ewewmg grades or rank-in-class as a promising alternative. (pp. 43-44)

1In general then, the consensus of previous reviews is that academic ability
and grades are only slightly related to adult accomplishment. However, most
of the reviews have been essentially summaries across studiées to obtain an
average correlation. The present review attempts to examine the evidence in
greater detail by (1) carefully examining the criteria used in the studies, (2)
looking at the special factors involved in different situations, e.g., medical
practice, (3) using broad definitions of “success” as well as specific criteria,
(4) looking at the evidence from high school and college samples, and (5)
attempting to ascertain the underlying relationship between academic ability
and accomplishment.

/o
f METHODOLOGY

‘Because the area of high-level accomplishment is so broad, extensive
efforts were required to uncover the materials eventudlly reviewed. First an
ERIC system search was made for studies relating accomplishment, achieve-
mient, or creativity with grades, academic ability, or test scores. Then a

.syl'stematlc search was made through Psychological Abstracts and College

: Student Personnel Abstracts on the same topics. Finally a systematic review
" of every issue of 19 journals was canducted for the years. 1966 through 1984
These journals were: - : ) ] N
J 5 3 ~ B - E -
: e ,Ame,rican E_ducatioﬁal Research Journat ke
| 't American Journal of Sociology N T ;
American Sociological Review - : PgE gm <

- Applied Psychological Measurement™ - o
- College and University , —_—
_Educatmn and Psychologlcal Measﬂrement i
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Journalf of EducationalfMeasurement
Journal of Educational Psychology
Journal of Human Resqurces

Joumal of Vogcational Eiehavror
Measurement and Evaluation in Guidance
Personnel Psychology |1

Research in Higher Education

Sociology of Educatiorﬁ

In addmon the research reports of organizations such as Educational
Testing Serwce (ETS), the American College Testing Program, and the
American Council on Educanon were reviewed for research results relevant
to the toprc. Finally, the books dealing with creativity, accomplishment,
success, and human performance in the ETS, Rider College, and Princeton
University libraries were ixamined, When any, article or report of research -

© was uncovered the referepces to other litefature were also examined. Any

other reference that also séemed to deal with the topic was looked up. Thus,
eventually, .;a reasonably ihorough examination of the available literdature
was completed. However,;in many cases this was just the beginning. The
results of interest were otiten buried in obscure, hard-to-find technical re-
ports or were hidden away lin appendixes. Since many of the articles were not
mainly conperned with the question of the relationship between academic
talent and accomphshmen;, it was necessary to review carefully a wide range

~ of articles that appeared gotennally relevant to the topic.
Only the studies which mcluded some real-life accomplishment or creatrve
behavior were included inithis review. Studies which concentrated on “crea-
tive personality profiles” &md other data which do not demonstrate acfual
’ achrevemeqt were excluded. Studies of children were also excluded, since few -
children are capable of atiilnmems of general social value. Although studies
. of the personahty characteristics associated with accomplishment are impor-
tant (e.g., Dellas and Gaier 1970; Golan, 1963), the personality traits of
achrevmg individuals willl be discussed only when they shed light on thé
. questron of the relatronshrFs of real-hfe accomplishment and academic abil-

1ty ,
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ies. In most cases, the measure was an academic admission test or grades
received in an academic institution. In other cases, the measure used was a
high-level verbal aptitude test, and in still others, an intelligence test. The
latter were included because most intelligence tests are ultimately validated
against grades or some other form’of academic success. '

As a recent reyiew of over 300 references of intelligence testing (Joseph
1977) concludes:

It appears that the present testing techniques employed 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 deficiencies reflected in the test results
‘;(Binet, 1980; Goodenough, 1969; Freeman, 1955; Edwards, 1971). The testing
- movement in America to follow (Goddard, 1910; Terman, 1961; Yerkes, 1915;
Wechsler, 1939; Performance Testing, 1917; Group Testing, 1917; etc.) all seem to
have built more or less on the basic Binet model (both theoretically and methodo-
logically) and thus the tests as derived and validated against the original and
revised Binet scales, did then, and still do, reflect what the Binet scales reflected:
higher mental processes presumed to comprise intelligence as it is reflected in-a
school environment (Binet, 1980; Goodenough, 1949; Edwards, 1971; Zach, 1972).

| (pp. 80-81) y

Makmg much the same point, Anastasi (1976) has written:

| Typlcal 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 abilities to
. deal with numerical and other abstract symbols. These are abilities that predomi-

! nate in school learning. Most intelligence tests can therefore be regarded as meas-

ures of scholastic aptitude. (p. 350)

Thus some studies which relate intelligence scores to attainment will be
reviewed along wnth those using tests that are clearly measures of academic
.ability.

The most dlfﬁcult problem in thls area is to define the criteria of “suc- -
cess.” A great variety of criteria have been used with many different defini- -

gions, even within the same category. For example, the criterion of scientific
. publications has. been studled in a number of-ways and is the sub]ect of a

- tioms, counts from'v:ta, weighted counts, counts m vanous ‘journ:

dmall literature. The measures used have included self-reports of Vpubllca- 5
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ranging from those most clearly representing high-level achievement to those
representing general “success.” First to be discussed will be the studies of the
highly creative conducted by the Institute for Personality Assessment and
"Research at Berkeley. Next, the work of scientists and physicians will be
considered. The literature on success in the upper levels of Business and
industry will then be examined. Then we shall turn to the studies of the
creative and significant Accomplishments of college and high school stu-
dents. Studies of general “success,” including sociological studies of occupa-
tional attainment, will be examined in the following section. Finally, the
_Terman studies of the lives of individuals with very high Stanford-Binet I1Q’s
will be examined. Then the implications of research, along with reséarch
into the nature of human abilities and attainment, will be discussed.

S'I;UDIES;OF HIGHLY CREATIVE INDIVIDUALS

A group of studies which are directly related to the question of the rela-
tionship of academic abifl?f::rV to high-level accomplishment are those con-
cerning highly creative iddividuals. Several research programs have been
devoted to this question, especially the Institute for Personality Assessment
and Research at the University of California at Berkeley, which conducted a

- series of studies of highly creative individuals in the fields of architecture,

mathematics, scientific research, and writing. The samples, and the criteria
used to select these groups, have been described by Barron (1965, 1969). The

- criterion was usually peer ratings based on the individual’s accomphsh-

“ -and markedly .iugher ratmgs The latter were invited to the Institu e at'-,

ments. In architecture, for example, an initial list of names was constructed

from the names nominated as the 40 most creative architects in the Uhited
‘States by five senior professors of architecture at Berkeley. The mdwnduals

selected were also rated by 11 editors of major architectual journals. Fuially,
. the archltects who participated in the sample ranked each other. A compan-
' son group: iof “representative architects” was also selected from listings in the .
- Djrectory 'of Architects. This group matched the nominees in age and|geo-
graphlcal area of practice. All the names of both the creative and representa-
tive architects were cast.onto a single list, which was sent to 19 professors of
archltecture throughout the country, the origjnal group of 5 professors| and
6 ‘editors of archltecturai Jjournals. All the-names were ranked on a seven-
- point scal in terms of creativity. The “creative” group received significp ntly
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defined as creative; those who were merely productive were excluded. By

: | calling on expert judgment within each field, the groups identified almost

certainly included the most important figures in the fields. This definition
would probably satisfy even the most skeptical within those fields.

In some cases “representative” groups were also invited to the live-in
assessment, but in most cases they were not. Most of the data on the
representative groups were collected by mail. The measure of intelligence
used in the original studies was the Terman Concept Mastery Test, a very
difficult test of vocabulary and analogies.

Because of security regulations governing the use of the Concept Mastery-Test, it
could not be administered either to the comparison group of writers-or to the
~ comparison groups of architects. The only sample for which a true comparison
group is available is the Creative Women Mathematician sample, and the observed
difference between the “creatives” and the “representatives” among women mathe-
maticians favors the former and is statistically significant. (Barton, 1965, p. 69)

However, within the creative architects, MacKinnon (1962) found that the

correlation between Concept Mastery Test scores and rated creativity was ’

— .08, and Gough (1961) found a similar correlation of —.07 among the
scientists, results that might be expected, given the narrow range of ratings
within the creative groups.

In a description of later research, MacKinnon (1968) reported that

S
we have returned subsequently to our architects, mathematicians, and researcher
scientists and administered to as many as were willing to cooperate the Wechsler
Adult Intelligence Scale.

We have divided the samples of architects and research scientists into three sub-
samples, ranging from the most creative o the least creative. Each sample of
mathematicians, one male and one female, has been divided into two groups, a
creative group and a comparison group. At this point, our most striking finding is
the lack of any significant difference in IQ among the subsamples characterized by
different levels of creativeness. The mean IQs for the three groups of architects are
132, 131, and 130; for the research scientists, 132, 132, and 132; for the male
mathematicians, 135 and 133; and for the female mathematicians, 129 and 133.
The ranges of IQs are similarly eomparable from subsample to subsample: for
' Irchrtec:ts, 120-145, 117-142, and 119-143; for resgarch scientists, 120-141,

female mathematicians, 118140 and 118-145. (p. 107)

ith the results of ,rnultlple regressron analyses usmg rated creatmty as the
oncluded that.» . : == :

i21 142, and 114-142; for male mathematicians, 118- 152 and 126- 138 and for. .

[cKinnon and Hall (1972) have reported these. results in more ldetall along'-_. =0
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convincingly demonstrate: in every group the multiple regression equation to
predict creativity from WAIS scores failed to approach significance in cross-vali-
dation. In contrast, multiple regression solutions to predict the creativity of our
subjects from the scales of the Strong Vocational Interest Blank, the Study of
Values, the California Ps:,;chological Inventory, the Myers-Briggs Type Indicator,
FIRO-B, and the Gough Adjective Check List all cross-validated at the .01 Ievel 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 quite high, what is maost
importantly determinative of creative performance is not a higher level of intelli-
gence per se but particular constellations of non-intellective traits. They are the
factors that make the difference between a successful practitioner of a profession
and one who practices it creatively. (p. 520)

Thus, the Berkeley studies generally showed that within highly creative
professions there are no consistent differences in accomplishment related to
intelligence.: As we shall see in the National Merit and Terman results,
among-groups of academically highly able individuals, the differences in
accomplishment seemed due to variables other than intelligence. However, it
should be reemphasized that the groups studied at Berkeley are very bright

~ on the average. The typical IQ of 132 places these groups in the top 2% of

the adult population. Even the typical lowest 1Q of 119 is at the 89th percen-
tile. Clearly, to enter their professions, these people had to have very high

- academic ability.

A few other studies have also examined highly creative individuals and
compdred them with their peers. For example, Cross, Cattell, and Butcher
(1967) compared Sixteen Personality Factor Questionnaire (16PF) responses
of 63 artists selected for having given clear evidence of unusual talent in
drawmg or. pamtmg with 63 controls who had approxunately equal educa-

| tions and- worked in similar settings. They found many personality differ-

ences, but no difference on the 16 PF measure of “intelligence,” although
both groups‘scored quite high on this measure. The creative artists showed

. ‘more dommance, self—suffic:lency, and bohemianism, and less ego strength '
J -self—control, discipline; and superego

Inan'earlier study, Cattell and Drevdahl (1955) asked a panel of experts to

2 'choose three groups from rostei-s of their professional somety members. The
groups were minent researchex’s, eminent teachers, and eminent admlmstra-_ 2

1, the thre groEps dlffered from the general p0pulat i
number of predi table: in;
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ar teachers. Of course, we should not necessarily assume that administrators
[JZ teachers are any less creative or show any lower level of achievement just
cause their accomplishments are in an area more difficult to evaluate, In
any case, this stydy does not show any difference in the intelligence of the
criterion groups. =% 9
In sum, comparisons of the intelligence of highly creative professionals
ith their peers reveal few differences. Of course, one might not expect any
large differences within such highly selective groups. However, there are

consistently large differences between the creative groups and the general

population in measures of intelligence. That their less creative peers were
equally bright suggests thatr a certain level of ability is needed to enter
certain fields, but that ability may not discriminate within the fields. In
contrast, all of these investigations found fairly large and consistent differ-
ences in the personalities and values of the creative professionals and their
less creative peers. These have been summarized by Barron (1965) and
MacKinnon and Hall (1972), and include a strong need for independence
and autonomy; a high acceptance of impulse; high personal dominance;
rejection of conformity pressures in thinking; a detached attitude in inter-
personal relations; risk taking; and a liking for order and method combined
with a fascination with disorder and exceptions. That these kinds of differ-
ences appear within such highly self- and educationally selected individuals
suggests that, beyond the level of ability needed to qualify for various fields,
other characteristics are needed to attain-high levels of accomplishment.

| This idea is related to the proposition of various investigators that there is
a{";hreshold” effect in the relationship between intelligence and creativity.
That is, creativity and intelligence are thought to be related up to some
“ﬁhreshold’f value, say, an IQ of 120, above which they are independent
(Barron, 1965). This idea has been criticized by McNemar (1964) and others,
and research on the topic has not tended to support it. However, it leads-to
.- another conceptualization;, that of a “fan-shaped” distribution between cre-
- ativity and ihtelligence where “at the high IQ levels there will be a very wide

T 1nge'of creativity, whereas as we go down to average 1Q, éndro'n down to
~lower ieveﬂs, the scatter for creativity will be less and less” (McNemar, '1964,_5

D 879). We shall feturn to this idea later. -

cern.” However, researchers were not more “intelligent” than administrators
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tion ahoul the relationship between academic ability and accomplishment
among more typical high- and middle-level professionals. This section re-

~ views two types of studies of the high and middle ranges: those using objec-

tive criteria and those using ratings. Medicine will be treated separately as a
third group of studies.

I

Studies Using Objective Criteria

Probably the clearest criterion in scientific and technical performance is
publication activity. Although there have been some controversies about the
technical manner in which publications should be used in research studies
(e.g., Clemente and Sturgis, 1974; Cole and Cole, 1967; Drew and Karpf,
1975; Porter and Wolfe, 1975), there is little controversy about the basic
significance of publication activity. The scientific or scholarly journal arti-
cle is the primary avenue of reporting scientific research. Furthermore, since
journals exercise editorial control over what they print, a published article
typically rcpresents a level of scientific competénce, and frequently a contri-
bution to the field. Because of this, many faculty members and professional
scientists are evaluated on the basis of the number of their publications.

One of ‘the earliest investigations of predictors of scientific publications
was part of an evaluation of the success of procedures used to select Veterans

"‘Administration (VA) trainees in psychology. In 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 wide variety of test and rating information had been collected on

[ them when they were graduate students. Scholarly productivity, defined as

3

number of listings of publications in Psychological Abstracts, was predicted
in the 194"{ sample by the Strong Vocational Interest Blank (SVIB) Psychol-
ogist scal (.33), Banker scale (—.29), and several other SVIB scales, and by
a high- lev | verbal reasoning test, the Miller Analogies Test (.18). However,
not a single variable correlating with scholarly productivity in'the 1947

- sample was found to correlate in the 1948 sample.- In fact, there were no
significant correlates of productmty in the 1948 sample.

The next major study \\3as also an attempt to evaluate the success of
selection procedures for a pecnal program. The National Science Founda- -

wn (NS  began its Graduate Fellowship Program in 1952. The program =
: ned to support able students in their graduate studies in one of the

Under the dlrechi)ln of Calvm Taylor followed by Lmdseyr Har-'
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¥ pplied in 1955 and in 1956, when they were college seniors or graduate -

tudents with one or more years of graduate study. Criteria studied in fol-
ow-ups included Ph.D. attainment, income, number of publications or

atents, number of times the applicant’s works were cited in the literature,

nd several ratings derived from confidential reports made by the-applicant’s
colleagues, subordinates, or former professors. Ratings of the applicant’s
;overall performance from at least three people were sought in 1965; although
in a few cases only one rating was obtained. The various criteria were treated
with sophistication. For example, Creager (1963) developed a method to

lace the applicants in stanine groups, based on a coded index of the appli-
cants’ later publications and patents. The stanine system was important
because of the skewed distribution of the production of articles and patents,
a problem noted above.

The various selection variables were correlated with the criteria. Within-

field correlations seem the most appropriate, since fields which differ on
some predictor variables may also differ on the criteria. For example, chem-
istry students score high on the GRE-mathematics examination, and chem-
istry is a field with a high average publication rate. When all applicants were
combined, there might appear to be a relation between GRE-mathematics
scores and publication, simply because fields with different publication pat-
terns 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 Creager 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

- relationship did not hold from one year to the next. GRE-verbal was related
to the citation index for two years in biology, one year in physics, and for

one year in chemistry. It was also related to the ratings in biology, engineer-

ing, and psychology, and for one year in physics. _
. The GRE—qu_antitative test was related to income in mathematics and
S biology applicants. It was related to productivity among the 1956 biologists,
.~ . the geologists, and the 1955 physicists. It was consistently related to the
3. citation index in biology, chemistry, and psychology; it was inconsistently
: r;elated in physic

~ geology, and, inconsistently, in physics. e

he overall rating in biology, chemistry, ¢
hysics t in mathem:

s. It was related to overall rating ;“ biolo_gy, engineg‘ring, _

qulegt:j-gradéipoint average was not related to any of the érjteria _gxcept :
over ngineering; and, in _the 195_6 group, -
-This result might be expected be- -
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TABLE 1. Correlations of Income, Productivity, and Citations with Four Predictpr Variables

: Grade Point
N Verbal Quantitative % Advanced Average

IN PR Cl OA IN PR Cl 0A IIN PR (] 04 IN = PR Czl 04
| :

Biology e L
1955 182 06 08 25 2 23 14 29 28 |08 18 19 17 -05 08 12 31
1956 160 11 22 26 16 20 20 24 2! 1719 28 2 04 -01 07 21

Chemistry
1955 188 -10 12 30 ©03 05 12 25 09 20 27 28 18 ~-06 05 13 24
1956 171 03 07 05 -02 -01 100 17 12 11 43 35 21 -07 04 11 -25

" Engineeting 249 0s 08 09 17 06 04 02 23 03 (7 13 27 - 10 08 04 8-

Geology 109 14 14 11 13 03 21 15 19 11 33 08 42 0w 03 - 07 1750

-Mathematics 134 16 26 16 17 29 13 09 o4 | 17 34 20 I8 -24 05 03 -03

Physics - ‘ e s
1955 192 -05 2/ 18 21 01 24 30 19 | 09- 29 31 09 00 14 14 06 4
1956 160 02 04 05 02 17 13 12 12 ’ 26 26 18 24 -06 1w o01...21.

Psychology 73 -12 01 -03 -23 -03 12 23 11 | 9 03 323 -21 -11 04 -13 04

] T

Adapted from Creager and Harmon, 1966. 2 i3
Decimal points have been omitted. ' )
Coefficients significant at the 5% level are italicized; thase significant at the 1% level are italicized and underlined.
Columns headed IN give comrelations with Income.
" Columns h&aded PR give cormelations with Productivity Stanine.
Columns hndﬂd ClI give correlations with Citation Counts (1964 Index). ] :
.~ Columns hmTed OA give correlations with Overall Ayerage performance ratings. ] X .

\
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more narrowly .defined and “. . . are designed to measure mastery and
comprehension of materials ba51c to graduate study in major fields . . . an
atfempt is made to survey the field and to draw material from widely dlffer—'
ing curricula. 2 . . The Advanced tests emphasize the basic concepts and
principles of their subjects and include Questions that require reasoning,
arlalysis, and decisions based on knowledge of these principles.” (Graduate
Record Examinations, 1969, p. 5). The GRE-advanced tests were inconsis-
tently related to income in biology, chemistry, and physics. They were related
to|productivity in every field but psychology. They were related to the cita-
_ tign index in every field except geology. They were related to the overall
raling in every group except psychology and the 19§S_physies group.

n short, measures of academic aptitude were not significantly related to
the income criterion in most instances. The best predictors of the other
criteria were GRE-advanced test scores, followed by the GRE-quantitative
scores. However, most of the significant correlations were moderate. Of
coprse, the correlations are almost certainly attenuated because of the re-
strjiction of range in academic ability. However, the restriction in range did
nof seem to affect the correlations’of the GRE-advanced field tests. (Of 40
cofrelations between the criteria and the GRE-advanced tests 28, or 70%,
were significant.) Thus, general academic ability did not seem to be as
highly related to the criteria as did knowledge of a spemflc field, We shall
discuss this point more fully later.

sing a ‘more complex criterion, W. 'A. Owens. (1969) collected mforma—
tion on the 1964 accomplishments and performance of 931 engineering
alumni who were originally administered a variety of instruments in 1955
when they were (in most cases) juniors. The subjects were enrolled in a wide
variety of institutions across the country. The original instruments included

a biographical information blank, interest measures, an. ?pphca on of
meghanisms test, a power source apparatus test, and, for 457 members of

the sample, the American Council on Education (ACE) Psychoioglcal Ex- .

ination, a measure of academic ablhty The criterion was a-summed score -

‘baged on professional papers, professional journal publications, develop-_ -

: ment or improvement of. products or processes, and, given most welght

 pate ents held, pendmg, or disclosed. Alth()ugh the ACE examination had no - i
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formance of the Ph.D.s during their careers in research, using information
available at the time applications were submitted. The researchers developed
an index of research publications, adjusted for the quality of the publica-
tion, as their measure of performance. Undergraduate grades, age at time of
application, and prévious graduate training appeared to be important for
the prediction. Scores on standardized tests (GRE and the Admission Test
for Graduate Study in Business) did not discriminate within the range cov-
ered by the sample. They interpreted grades as a measure of the motivation
to succeed. .

Folger, Astin, and Bayer (1970) studied the largest sample of any reviewed
here: 6,300 doctorate recipients (1957-1959) in mathematics/statistics, phys-
"+ ics, chemistry, biochemistry, and psychology who responded to the 1964
National Register file of recent doctorates. The criterion measures were
number of citations to each sample member’s works in 1964 and 1965. By
searching high school records, ability measures were located for many in the
sample. The correlations between these measures and citation ?Z:IHIS in the
above fields were mathematics/statistics, .04; physics, .10; chemistry, .07;
biochemistry, .04; and psychology, .07. The correlation wasﬁ‘\igpiﬁcant only
in physics. Quality,of graduate department and time takeqn fo attain the
degree were correlated with citations. This study was limited by the availabil-
ity and comparability of ability tests, the fact that they had to be equated,
the long intén{al between the testing and the criterion, and the relatively
short period of professional life covered, all of which would attenuate the
size of the correlations. However, it is 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 abil-
: ity and productivity measures is that specialties within professions will make
different uses of their -abilities. For example, Marston (1971) found 111
University !of Sou’ther:n California Ph.D.s in psychology who graduated
" between 1952 and 1966. Marston correlated their scores with their Psycho-
logical Abstracts count as measured by weighted mean number of publica-
-tions per y ._Combi:ied'GRE-verbaI and GRE-quantitative scores ¢orrel-

ated —.05; among clinical Ph.D.s ‘and .18 among nonclinical Ph.D.s. =l

|- Becauseof skewness inithe distribution of the criteria, point-biserial correla-
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lower, the overall patterns were very similar to those described before. Thus,
there is little evidence that results are very different in subfields.
Two studies with similar drawbacks and advantages were conducted by
Kaufman and Hansen and Nevjhar. Kaufman (1972) studied 110 engineers
from three technical organizations. They were administered an engineering
achievement test (similar to the Undergraduate Program Field Tests in Engi-
. neering) shortly after they obtained their college degrees. They were fol-
lowled up approximately 14 years later; and data from the first eight years,
middle three years, and last three years were analyzed. Criteria were claimed
range of area of accomplishment (diversity), competency in those areas
(coinpeience), supervisory ratings (performance), number of publications,

and number of patents. :

! chievement test scores were related to the number of patents in all three -
periods with correlations of .29, .34, and .31 to papers produced in the first
period (.19) and the third (.23) but were unrelated to any of the ratings of
competence. In a reduced sample of 32 engineers, scores were related to
claimed competence (.38). s

In the second study, 115 students who were enrolled in the Science Honors
Program (for high school students) at Columbia in 1959 took the Pre-
Engineering Ability Test (PAT) in addition to the engineering achievement
test. Hansen and Nevjhar (1973) found that the PAT predicted the number
of publications 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 a!lso predicted whether the students 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 earned
a doctorate in psychology in 1963-64, who had earned a bachelor’s degree
between 1954 and 1961, and who had retrievable test scores either 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. i ' '

~ Measures of attainment included citation counts obtained from the Social - -
Sciences Citation Index (SSCI) and the Annual Review of Psychology, and
puplication counts obtained from Psychological Abstracts, all based on i
s entries between 1972 and 1975, Other criteria included number of times the ~ -
' subject was listed as a first author, and electiorf to fellow status in the
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found that although ;SAT—verbal scales were not significantly related to any
of the criteria, SAT-mathematical scores were correlated with normalized
SSCI citatiori ‘counts (.18) and raw counts (.26). GRE-verbal and quantita-
tive scores were significantly correlated with most of the criteria. The GRE-
advanced tést was also correlated with all of the criteria except attaining
fellowship in the APA. The correlations for GRE-verbal, GRE-quantitative,
and GRE-advanced, respectively, with each of the publication and citation
criteria, were as follows: for SSCI citations (raw) .26, .28, and .40; for SSCI

. citations (normalized) .28, .19, and .45; for citations in the Annual Review

.21, .30, and .32; for total Psychological Abstracts count .17, .28, and .32;

and for publications as first author .15 (not significant), .26, and .33.
Schrader’also examined the distribution of the number of publications

and citations across score groups. He found that the highest score group had

. the highest:number of publications and citations, but that the lowest group

had the next highest number, and the middle group, the lowest. The pattern
of relationships, with the advanced test having the best correlations with the
criteria, is similar to the results of Creager and Harmon.

_' Finally, a recent study by Clark and Centra (1982) seems to provide the
most compfehenswe analyses of the personal and situational influences on
productivity. Clark and Centra studied two samples of doctoral recipients.

The first was a sample of alumni of Ph.D. programs in chemistry, history,
and psychology programs (Clark, Hartnett, and Baird, 1976), who had
received the doctorate between 1970 and 1972 and were followed up in 1975.

The second consisted of men and women who had received doctorates in
1960 and 111 1968 who were followed up in 1973 (Ceéntra, 1974). The|criterion
was number of self-reported publications. To check on the accuracy of these

who parti¢ipated in the first study with the number of their entries in

_reports th{ authors compared the reports of the male alumni in psychology

" Psychological Abstracts. The correlation was .84, which seems q ite reason-

able, since|the correlatron between the count for 1967-1975 with*the count -
for 1967-1977 was .96. Furthermore, since Psychological Abstractsidoes not

sgimple had published in journals not included in that count. Thus| the self-

" abstract a% _]ournals, 1t also seems reasonable to suppose that many in the

: “report of number of publications appears fairly accurate. GRE-verbal and .
- _quantitative scores were found for the subjects in the first sample Because -

- _there were o i
¢ sampld ‘consisted of 239 chemists, 142 hlstonans and 221 psychologists, = - .

50 'few”women, they were'excluded from the analysis. The result-

igm had at least’ one-GRE score, In chemistry, the ccrrelatronrof :
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.11, and .05. For all historians, these corre]atlons were —.24, — .14, and .00.
or all psychologists, the correlations were — .05, —.02, and .02..

Clark and Centra also examined the distribution of a number of publica-
ions by GRE scores. The distributions were essentially flat, with no particu-
ar trend. In fact, the largest number of publications was reported by the
lowest scoring groups in all three fields.

In the se¢ond sample, GRE scores were found for 94 respondents in the
spcial sciences, 115 in the biological sciences, and 103 in the physical sci-
ences. To create more stable variables, certain information was combined. A

“productivity” measure was constructed by weighing the number of articles
piublished the number of books as sole or senior author, and the number of
books as junior author or editor. Similarly, an “academic ability” measure
was constructed by weighing GRE-verbal, GRE-quantitative, and GRE-ad-
vanced scores. There were no significant relationships between “productiv-
ity” and “academic ability.”

- Clark and Centra also used the technique of path analysis in both samples
to determine the influences on productivity and income. In both studies, for
the purpose of the analysis, an “academic ability” and a “productivity”
factor were derived. In the first study, in chemistry, academic ability had no
relationships (no path coefficient) with any other variable, including pro-
duct1v1ty In history, academic ability had a coefficient of —.27 with- -pro-
quctmty and no other variable. In psychology, academic ability had a coef-
ficient of — .21 with productivity and no other variable. In the second study,
among physical scientists, academic ability was related only to the prestige
ratmg of the department that awarded the degree to the respondent. Among
blologlcal scientists, academic abijlity was unrelated to all other variables.
Among social scientists, academic ability was also related to the prestlge of
the department and had a coefficignt of .26 with product1v1ty
" | The most consistent influence on productivity across the six samples stud-
1ed was the nature of the current position: those wha were working in

ositions that emphasized research were more productive than those in other
gosmons There were a few, chleﬂy 1nd1rect mﬂuences of the rated qualxty of
i the Ph.D. awarding program. . . -

These analyses are important because they show the mterconnectlons and ;
ructural influences of variables on productivity, and thus provide much -

s |

—
0!

jore information than simple correlatmns, which may be due to ola:gr’ i

actors than. the two vanables bemg related They show that in these s
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.the second study lumped together fields that may have very diﬂfereﬂt publi-
cation patterns; e.g., psychology and history were both included in the social
sciences, but the average number of journal articles is much higher in psy-
chology than in history. Thus, any differences related to academic ability
may not appear because the field differences mask them.

The studies reviewed here have studied a variety of samples, with dlffermg
time frames, and were conducted for a variety of purposes. However, several

-broad conclusions seem warranted. In general, the correlations between
measures of general academic ability and the publications or citatibns were
low and inconsistent.

The result that GRE-advanced tests tended t6 have the highest | correla-
tions with the criteria was found in the Creagar and Harmon study and one
of the Schrader studies, and in some of the Clark and Centra samples. The
pattern in those studies suggests a general possibility that will appear in

- other studies which will be reviewed in later sections; the closer in time or
more simildr the test to the criterion, the higher will be the correlation. The
GRE-advanced tests measure knowledge in a specific field, rather than gen-
eral abilities. Thus, they represent measures of the academic preparation of
individuals| and, possibly, their motivation to learn and their interest in a
field, all gpalities that presumably would be related to high-level profes-
sional behavior.

Ratings of the Performance of Scientists and Technicians

A second group of studles is concerned with the general professmnal
performance of scientists and technicians, as assessed by their superiors or
peers. Although ratings: ‘have various problems (see, e.g., the discussions by
* Anastasi, 1976; McCormlck and Tiffin, 1980), they also have several advan-
tages. For example, Anasta51 writes of ratings as

‘ .
;an evalua‘non of the mdmdual by the rater on the basis of cumulati\JF. uncon-

trolled observatlons of daily life. Such ratings differ-from naturalistic observations
'in that thc data are acm!mulated casually and informally; they also mvz’lve inter- -
& pretatmn and _]udgment rather than simple recording of observations. I contrast
to. both aturallstlc observatlon and interviews, ‘however, they typic
_longer observatmn pen d and the mformatmn is obtdined under mo

realistic

‘scientists and technici

covera . ©
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For example, in a comprehenswe study of engineers conducted at Educa-
tional Testing Service, great effort went into developing and refining the
rating scales, but chief reliance was placed on an overall rating.

Hemphill (1963) studied 448 newly hired engineers in five companies
whose performance was rated by their supervisors after they had been on the
job for two ytars. In the total sample, overall performance ratings. were
correlated .19 with a verbal reasoning test, although they were not correlated
with three other tests. The correlation of verbal reasoning varied by type of
work; it was not significant with ratings of those who were developing and
utilizing personnel, but it was .32 with those who persuaded and negotiated
with others. In two other samples of experienced engineers, performance
ratings were correlated with a numerical relations test in two of seven areas
of specialization.

In a study by Jones (1964), 25 managers rated 88 industrial scientists and
technologists in a large company, using a weighted creativity rating scale
(Sprecher, 1954). (It correlated .88 with a simple global rating of creativity.)
A logical reasoning test (r=.31) and a mathematical reasoning test (r=.29)
were related to the criterion as was an ideational fluency test (r = .33).

Kaufman (1972), in a study reviewéd in the last section, included supervi-
sors’ ratings of the performance of engineers among several other criteria.
Achievement test scores were unrelated-to this criterion at any stage of the
engineers’ carcers over 14 years.

Gouﬁh (1976) administered a b_attéry of tests to 45 professional research
scientists, who were also rated on creativity by an average of eight peers and
two supervisors. Then he standardized and summed the ratings. Their relia-
bility was .77. In another sample, senior honors engineering students at
Berkeley were rated by their professors using the same criteria. Among the
smentlsts, neither the Minnesota Engineering Analogies Test nor the Con-
cept Mastery Test were correlated with the criterion, but a “scientific-word.
assl:acxatlon test” was. (This test presented a scientific word, such as “neu-
tron,” and asked the subject to indicate the first word that came to mind.) In

_ the student sample, the ability tests correlated with professors’ ratmgs 34
& and .33, respectively. '

- An‘increased level of Sophlstlcatlon is shown in a study by South (1974)
: Fori 130 young engineers, South used ratmg scales developed by factor analy-
- sis.| These scales were correlated with a large number of tests. Various aca-

= "_. _ demlc ablhty and mtelllgence tests were positively. related to commumcatmn 7
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' freshmen in 1956, 1957, or 1958 and graduated from the College of Engi-
neering at Kansas State: University. All had been out of college 5 to 10 years.
Supervisors of 127 of the sample rated them on 10 traits and gave them an
overall rating, and a weighted rating was devised. In addition, a rating of
their best vocational achievement was made by faculty members. The sub-
jects provided data on their salary and two self-ratings. The ACE-quantita-
tive scores correlated with 3 of the 15 criteria: .26 with the weighted overall
rating, .37 with rated written communication, and .40 with rated persuasive-
- ness. The'ACE-linguist'ic score was unrelated to all 17 criteria.

In an earlier study, Muchmsky and Hoyt (1973) used the same sample of
engineers and the same criteria but used overall grade-point average (GPA),
senior GPA, “core GPA,” and “design GPA” as predictors. Although overall
GPA was:related to only one of 15 criteria, a rating of creativity or original-
ity (r=.2I), senior GPA was related to ratings of creativity or originality
(r=.30), the achievement rating by faculty (r = .28) and overall occupational
_rating (r=.23); core GPA was related to ratings of precision and care
(r=..17); and design GPA to salary (r = .26).

The most careful crltenon in the studies reviewed here was developed by
Andrews (1975), who eXammed the relationship between verbal ability and
the quality and quantity of scientific output. Data were obtained from 115
sociologists, psycholog:ists, and medical doctors who had directed research
- projects-on the social psychology of disease. Andrews obtained copies of the
reports or major publ!cations these scientists had identified as the most
important they had written about their projects. These were abstracted and
. 'independently rated by ione to seven members of the American Socnologlcal
" Association (median of 4.5 raters per project). They were rated on: (1)
mnovanveness. or the degree to which the projects advanced new lines of
research or theory; an  (2) productivity, or the extent to which thé projects
‘add to kﬁowledge aloné established lines of research or theory. Thelse ratings
-~ were correlated with the scientists’ verbal scores on the General | ptitude

Test Battery (GATB). Productivity correlated —.01 and innovativeness

~.09. Andrews did not find any special situations (e.g., among le;s experi-
- enced vs. more expenénced those in different supervisory roles, etc.) in
2 whlch these correlation$ were altered. (Andrews does not present the average
GATB scores of their standard deviation, 50 it is hard to est:mate the ability

’nce on the relauonshlp between academlct lentand =
ciel tlStS was mm’ed ‘Some of the studl S found :

3 dndfnot It jis' stnkmg, 1owéver, -
ugh, ews, and_ Taj or_ar
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_Pel;'haps, again, when a certain level of ability is reached, factors other than
academic talent become more important for accomplishment.

Studies in Medicine

”

he prediction of success in medicine is treated separately .for several
reasons. Medicine is a unique profession, combining scienge with practice
- and technical knowledge with personal, even intimate, contact with patients,
It involves complex professional roles, so it represents a challenge to the
researcher. Finally, it has been and continues to be the subject of many
studies. The relationship between medical education and professional duties
is being examined in a 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
Journal of Medical Education, and in The Proceedings of the Annual Con-
Jference on Research in Medical Education sponsored by the AAMC.
arious studies in this literature have been reviewed by Gough (1967),
- Wingard and Williamson (1973), and Cuca, Sakakeeny, and Johnson (1976).
Oneg of the best studies in this literature was conducted by Peterson et al..
(1956). The medical expertise of 88 physicians in general practice in North
Carolina was rated by internists who observed their behavior in' their daily
office work. The physicians were rated on six dimensions of:professional
competence. None of the ratings was significantly related to their Medical
College Admission Test (MCAT) scores. -
l}:owell (1966) contrasted 156 United States Public Health Service physi-
cians who were rated high on official (open-ended) efficiency reports with
156 who were rated low. The physicians were employed in a wide variety of -
setfings. There were many significant differences on various personality
tests, including Adjective Checklist scales, California Psych_ological Inven- -
tory scales, and the K scale of the Minnesota Multiphasic Personality Inven-
tory, but none on two tests of valiles and several other tests, including the
MCAT and the Public Health Service Professional Examination in medicine. .
In a later. study, Howell and Vincent (1967) studiéd the ";"elationship be-
tween MCAT scores and annual supervisory ratings and an achicvement
. examination measuring academic knowledge of medicine. The correlations
' - between the MCAT scores and the ratings ranged from -—.05 to.—.25.
M( ,_tb,médical-knowlédge‘-tcs‘t"scores,with_, rrela
D06 = T S '
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by Price et al. (1973) ThlS group’ developed 77 measures of on—the—job
. physician performance in: -three samples: 102 full-time faculty members of
the College of Medicine at the University of Utah (Taylor et al., 1965); 190
certified Utah specialists {Richards et al., 1965); and 217 general practition-
ers (Price ‘et al., 1964). Premedical GPA, GPA for the first two years of
medical school, and GPA for the last two years of medical school were
correlated with the criteria in the three samples. Only 3% of the correlations
- were significant at the 5% level, and more of these were negative than
positive.

In a subsequent study (Jacobsen et al., 1965), the Utah group studied first

a slightly dif‘;;{lt sample of medical school faculty members (N = 61).
Undergraduate grades were significantly correlated with 5 of 25 criteria: the
respondents’ regular review of scientific literature (.29), public recognition
for-contribution (.32), cooperativeness in the research project (.40), achieve-
ment in education (.56), and negatively, teaching responsibilities (— .42).
Medical school grades were significantly and positively correlated with aca-
demic orientation-teaching excellence (.35), participation in social organiza-
tions (.32), achievement in education (.51), and negatively correlated with
| academic seniority (—.46), and participation in professional sacieties
- (+.30). '

‘In a second sample of 242 general practitioners, the average correlation
across criteria was .02 for pre-medical school grades, .03 for grades in the
first two years of medical school, and .05 for the ]ast two years of medical
school. However, these averages mask some important results. All three

: grade predrctors were highly related to the “achievement in education” ' factor
(:74, .97, and .95). Pre-medical school grades were positively correlated with
- youthfulness in getting degree (.27) and socioeconomic status of parents
(23) and negatlvely correlated with civic participation (—.24), keeprng
abreast of medical progress through courses and professional groups
. (~.30), and diagnostic tho‘:roughness (—.21). Grades in the first two years of
‘medical school were negatively related to recognition by hospital staff
. (— .25). Grades in the second two years correlated positively with civic par-
tlcrpatron (20), “orthodox, success image” (.26), and correlated negatively
wrthyouthfulness in getting a degree (— .24). Scores on the Medical College

= Admrssmn “Test were also jcorrelated with the criteria-in this sample. The ;

ic ted medi
core was negatrve’ly related to orthodox uccess-

(=2

core positively predrcted the size of the physician’s practice (. 38), and =
referrmg (= 22) and off-the-]ob socialization =~
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(.18), off-the-job socialization (- 27) and professmnal socialization
(.21).
Altogether, this study suggests that complexity of the criteria in a single
profession, and shows how measures of academic ability ‘and academic
success can have varied felationships to those criteria. ;
. |The last research report in the Utah studies (Price et al., 1973) summa-
rized several additional studies, which used some combined samples and
ngw samples. In the first of these later studies, the General Awde Test
Battery (GATB) scores, grades, and-Professional Aptitude Test scores of a °
sample of 31 medical students were related to their professional performance
aq physicians 19 years later. Overall only 5% of the predictive validity coeffi-
cipnts were significant at the 5% level of significance. However, this result
2y not be surprising, given the length of time between the testing and the
ggthering of the criterion data.

In another study, the various criteria were summarized into fwe perform— "
afee criteria. In a combined sample of 333 physicians who had graduated
from medical school on an average of 16 years earlier, premedical grades
were not related to any of the criteria. Grades in the first two years of

edical school were correlated with a summary score from the 80 criteria as
weighted for discriminatirig superior physicians (.20), as were giades in the
last two years (also .20). Grades in both medical school periods were correl-
ated with judgments of the quality of a portfolio of each physician’s history
and accomplishments (r=.33 for first two years, .22 for last two years).

rades in both periods were related to a rating of the physician when his or
her.name was known to the rater (r = .21 for the first two years, .25 for the
last two years). Grades in the last two years were also related to an “equally
- weighted” composite (.16). When the physicians were grouped by type of
practice, grades did not significantly predict the criteria among general prac-
titioners. Among specialists, grades in both medical school periods were
rglated to all the criteria except a Judgment of the quality of their contribu-
tipns. The correlations ranged from .21 for the weighted composite to .41
ith the ratmg when the physician’s name was known to the rater. Grades
ere relatéd to the Jjudgment of quality of then' contrlbutaon (.35) and the
_.rgting by name (.32). _
In-a second study with this. sample, an additional elght output cntena.'

ere used. An “output composite”. was correlated .21 with undergraduat_e —_ e
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" tioners, specialists, and medlca] 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 detailed 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 physicians and 20 related studies in other
areas. Criteria ranged from ratings of the quality of their technique made by
internists to elaborate factor scores. Their conclusion: “Although studies in
this area are sparse, available research findings have demonstrated that little
or no correlation exists between academic and professional performance”
(p. 313). They also reviewed research on career-performance in related fields

and reached the same conclusion. They considered four possible explana-_

tlons for the low correlation.
. Deficiences in present grading systems as not reflecting qualmes

_needed' in real-life work:

The role of the physician, whether as practitioner, investigator, teacher, or admin-
istrator, is basically that of the problem-solver: the physician must be sensitive to
problems and be- able to collect adequate data, conduct analyses, draw conclu-
sions, communicate the findings, and organize human and technical resources to
implement the solutions. Since, with few exceptions, grading does not attempt to
utilize criteria of this type, it is likely that grading would be deficient in applica-
tion. (pp. 313-314)

2 The failure of selection procedures to include characteristics fhat are
important in profess:onal careers. They point out that selection :
procedures may identify only those who are most likely to achieve successk ina
current educational program. Consequently, many students selected, often on the
basis of Medical College Admission Test scores, have characteristics that \may
“ultimately determine adequate performance, for example, professional integrity,
concern for people, and the ability to relate and communicate interest in the
concerns of the community served by the physician. The fact that such qualities
-are rarely weighted heavily in selecting students for medical training or included in
the process of student evaluation might have a significant effect in distorting the
y relatmnshlp between academlc and professional performance. (p. 314) ‘

- .3 Intervemng experrences. Physicians (and other professionals) hold in- L
ps resxdencxes and fellowships, and obviously have many dlfferent",
experlem:es These career expenences may have as strong an




behavior or activities in academic and professional settings, but is
restriction of range in-the academic ability of physicians and m¢dical stu-
dents. Sincg this argument may be put forward for many of the studies
reviewed throughout this report, it seems reasonable to quote ihg response
of Price et al. (1973) at length: ’ -
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believe that medical school grades assess behaviors and performances that
are different from those that are important in medical practice, '

It might be argued that this lack of relation’is not due to dif] feretjces in the
ue to the

Medical school grades are inadequate as guidance or predictive todls for [ater
physician performance. Based on all available evidence, grade point 4verage does
not predict how well medical students will perform in medical practfce. That is,
regardless of any possible restriction in the range of talent sampled present aca-
demic grades do not.differentially predict later performance.

Medical school grades are inadequate as substitute criteria for on-the-job per-
formance of physicians. Our research has shown that academic performance is
independent of actual performance and typically comes out as a separate and

independent factor. In other words, grades do not come close to being parallel
| forms to later criteria of professional performance. In fact, the correlations fall far

short of being high enough for satisfactory reliability coefficients; but instead
nearly all of them are so low as to question whether any of them were truly non-
zero correlations, Thus, such measures are totally inadequate as either substitutes
or early indicators of later performance. This conclusion would likely hold even if

| extremely generous correction for restriction of range of talent were applied, due

to the consistently zero or low levels of correlation found between grades and

. actual performance measures.

~ Correction for restriction of range in our data would yield a greater numnber of
_ moderately high negative correlations than “high positive ones, a troublesome

finding, indeed, for school grades . . .

Correction formulas for direct restriction of range (on grades, for example) are
not highly corrective for near-zero correlations, especially in the case of multiple
independent criteria. (Correction formulas for indirect restriction of range are, o_f

| course, even less corrective.) (pp: 15-17) ; -
] -

1at medical students are selected on the basis of academic ability and on the

Howe\rel; this argument still does not give enough attention to the fact -

sis-of a wide varicty of other personal characteristics. That is, the aca-
mic ability o f admitted medical students is 50 high that d_i_ffe;q_nces in their
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medical students represent a group “restricted in range” in terms both of
academic ability and variety of other characteristics. The argument also

- neglects some of thg group’s own findings that medical school grades did

: —

have some relationship with overall judgments of physicians’ accomplish-
ments (Price et al., 1973). That MCAT scores and medical school grades
were not consistently related to narrower and more specific criteria of physi-
cian performance may have more to do with the complexity of the physi-
cian’s role and the specificity of each situation rather than to the unimpor-
tance of academic ability in the physician’s performance. Obviously, the
basis for award of medical school grades could be improved to incorporate
judgments of more characteristics needdd in the physician’s actual work,
and selection decisions could place more weight on evidence of such char-
acteristics in applicants. However, this still would not eliminate the impor-
tance of academic ability for successful completion of the medical school
program and preparation for the work of the physician.

SUCCESS IN HIGH- AND MIDDLE-LEVEL MANAGEMENT

A large group of studies has been concerned with the prediction of success
in management. Such volume might be expected, since companies and orga-
nizations naturally have a strong interest in locating variables that will help
them select managers. For their practical purposes, the studies are most
helpful. However, for the purposes of this review, these studies are less

_ valuable. The definitions of managerial success vary from study to study;

and some ostensibly objective criteria, such as salary, are much more prob-

~ lematical than they first appear. However, as an area that employs the largest

number of college graduates, and one that is obviously realistic, managerial
success is probably of more importance to more people than any of the other

criteria examined in this review. The studies fall into four main groups: (1)
_ those using some measure of salary a5 the criterion, (2) those using manage-
-_rial level attained as the criterion, (3) those using ratings as the criterion, and
7(4) those usmg an overall index or composite as the criterion.
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who began with a high salafy. The first person has made a great deal of
progress; the second, relatively little. Salary schedules differ from industry
to industry and company to company, so studies of salary conducted across
companies ngcd to be interpreted carefully. The studies reviewed 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 first study, three
classes of Stanford MBAs who were working in big business firms were
surveyed to ascertain their current salaries and incomes. The highest-earning
third (V= 55) was compared with the lowest-earning third (N =55) on a
variety of measures administered during graduate study, including the
Strong Vocational Interest Blank and the Ghiselli Self-Description Inven-
tory. Second-year 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 measures suggested the -

high earners were self-confident, ascendant, and had high energy. In the
second study, Harrell (1970) compared the highest- and lowest-earning thirds
whe' were working in small business. Again, neither undergraduate grades
nor ATGSB scores distinguished the groups, although second-year business
school grades did, as did an ascendance scale., Harrell (1972) repeated these
procegures_ with the addition 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 level of education within one company by studying
persons who had the same training for their position. They followed-up 396
- IBM maintenance technician trainees 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 management positions. Salary was used as a surro-

gate variable for management success. Training grades and the Gordon = -

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

Yet another strategy was used by Tenopyr (1969) who found that for 11 '
“managerial- personnel a verbal comprehension test was correlated (r=.29)
~ with salary corrected for age and seniority. The Leadership Evaluation and-

Devélopment Scale was
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i
multiple regression analysis (these were the only data they reported) among

eitller staff or line managers. Ratings of involvement in social and sports

- 1
activities were also positively related.

WISC (1975) obtained data about the rate of salary increase among 976
co]lege graduates sampled from a large manufacturing corporation. Back-
ground data were related to rate of salary increase. College GPAs were
reldted to the rate of salary increase. College GPAs were related to the rate of
salary increases in a regression (least squares) analysis along with such per-
sonal qualities as leadership, as indicated by college leadership activities.
{Zero order r's showed the GPA was correlated .24, holding an M. A. degree
.22 and leadership .26). Wise concludes:

These findings lend support to the practice of selecting students on the basis of
academic measures. But non-academic attributes, largely independent of aca-
demlc characteristics, have also been shown to affect productivity. The two groups
seem to be of approximately equal importance. In light of the use of the college
degree as an occupauonal screening device, this suggests a second look at the
ESractlce of selectmg persons for higher education solely or largely on the basis of
elcademlc aptitude or achievement. If persons were selected for higher education
(’;n the basis of their potential productivity in a chosen occupation, rather than
their potential as future students, consideration of nonacademic as well as aca-
demic attributes would be necessary. (pp. 364-365)

Two studies suggest the importance of controlling for educational attain-
ment. Kmloch and Perrucci (1969) studied a national sample of 143 organi-
zat1ons and nearly 4,000 engineers and managers. Of these, 1,142 subjects

= w1th 0 to 6 years experience were studied in detail. College grades had

gamma coefficients of .42 with monthly salary, .38 with yearly salary, .18
with level of supervisory responsibility, .40 with level of technical responsi-
bihty, and .31 with participation in professional activities. Degree level,

. however, had gamma coefficients of .80, .62, .31, .60, and .57 with the same 3

crtelna, and prestige of college correlated .33, .23, .08, .25, and .23 with the

" same criteria. Unfortunateiy, this study did not attempt to copntrol for the et

8 fect of obtaining advaJ ced degrees and then examine the effect of grades. =~
= Perrucm and Pe:_ rucei (5970) studled a sample of engmeers who had re«
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associated, having the following gammas: (1) 73, (2) .57, (3) .21, (4) .58,
and (5) .51. Again, no attempt was made to control for the effect of degree
level in relating grades to the criteria, so that a more sophisticated estimate
of the relatibnship between grades and success was not possible. -

Finally, two studies illustrate the use of multiple salary criteria. Crooks
and Campbell (1974) obtained data from 128 University of Michigan MBAs
and 66 Cornell University MBAs six years after they had graduated from
business school. A career history questionnaire was administered to obtain
information about salary and salary progress, mobility since MBA, level of
responsibility attained, and level in the management hierarchy. In addition,
an executive position description questionnaire was administered. Predictor
variables included undergraduate grades, ATGSB scores, business school
grades, and business school faculty ratings on 13 scales plus an overall rating
of performance. The authors used a variety of measures of current salary,
increase in salary from starting salary, and rate of increase. Although busi-
ness school grades were correlated .14 with three measures of current salary,
undergraduate grades and ATGSB scores were unrelated. None of the aca-
demic predictors was related to the indices of increase or rate of increase in'
salary. .

In another study, Pfeffer (1977) found that among 216 MBAs from “a
large, prestigious state University” who responded to a follow-up, neither
GPA nor ATGSB scores were related to salary (20 graduates a year from
1960 to 1974 were sampled), whether considering starting or current salary,
.or salary adjusted for inflation. . o
To summarize, most of the studies of salaries among managerial level
employees found a low relationship between salary and measures of aca-
demic ability. (The same general results were obtained in studies reported

-earlier by Muchinsky and Hoyt, 1973, 1974.) In general, as noted earlier, the
closer the content of the measure of academic aptitude or performance was
to the actual duties of the current position, the higher was’t‘he' relationship.

 Studies Using Lev;al of_Méhagemqnt Attaine’_d asr the Criterion.

s Like salary, the r-hanaige'ria] level'a person attains must be used cavitiously - iy
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the studies have controlled for these complexitie$ with varying methods and
success. ;
" For example, Kraut (1969) conducted a study based on the notion that a
high-level test is needed to discriminate among high-level managers, i.e.,
‘that the low correlatibn between academic ability and success in high-level @
accomplishment found in other studies is due to the easiness of the tests
" used, which would result in a narrow range of scores. Consequently, Kraut
»| used the Concept Mastery Test and the Ship Destination Test, both very
difficult tests. They -were administered to 235 middle managers and 130
| higher-level executives who attended advanced management training pro-
- grams. The results showed that the number of position levels the managers
had moved four to seven years later was unrelated to either test in either
| group. In explaining these results, Kraut argued that the number of manage-
rial levels moved up is the best or most important marker of managerial
~success. He argued for.a “threshold” effect: beyond a minimal 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 in the last section found gamma coefficients of .40 and .17 between
college grades and the level of technical responsibility, and .18 and .27
between grades and level of supervisory responsibility. However, as noted in
these studies there was no control for level of degrees attained.
_Using the same five classes described earlier (Harrell, 1972), Harrell and
Harrell (1973) compared the Stanford MBAs who had reached general man-
\ agement with those who were in marketing, finance, consulting, accounting,
_ production, and engineering, including research and development. Second-
.year grades did not seem to be related to attainment of early general man-
agement positions. On the ATGSB, general managers had higher quantita-
tive scores than those in marketing, but lower scores than ‘those in
production. There were no differences on ATGSB verbal or total score.
" Again, it is probably hard to distinguish among Stanford MBAs in terms of
: academic ability. General managers tended {c\)— be energetic, decisive, domi- 7
| nant, and extroverted. | : : &
Crooks and Campbell (1974), in the, study described in the last section,
| used a variety of-definitions of supervisory level attained and related them to
~ | ATGSB scores, undergraduate grades, and business school grades. ATGSB -
- | verbal and business gg:%dgs were correlated .15 and .15, respectively, with a
“score refle long-range planning, and business school grades were ¢
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In'sum, there is mixed evidence for a low relationship between supervisory
level attained and measures of academic ability and grades.

Studies Using Ratings as Criteria

The advantages and disadvantages of ratings as criteria of success were
discussed in the section on scientists. Although the advantages are similar,
some of the disadvantages are greater in management. The behaviors that
are being rated are not as clearly related to success and are often difficult to
observe or rate. Again, studies have varied in the sophistication with which
they have used ratings. ‘

For example, Tenopyr (1969), in the study described in the last section,
used only two ratings: supervisor’s rating and a labor relations rating. Nei-
ther was significantly related to a verbal comprehension test. In a somewhat
more complex study, Rowland and Scott (1968) used superiors’ ratings of: (1)
supervisors’ characteristics, and (2) amount, and (3) quality of work done by
their work groups. A measure of intelligence, the Purdue Adaptability Test,
was unrelated to any of: the criteria.

Pallett and Hoyt (1968) used a great variety of ratings. A sample of .
University of Towa graduates who had graduated between 1954 and 1959
were followed up in 1964, or 5 to 10 years later. Those who were employed
were rated by their immediate supervisors on rating scales which yielded 23
three-item scale scores of “elements of success in general business.” In addi-
tion, overall ratings of “progress” and “potential” were obtained. These were
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), judgment (.20), accu-
racy (.27), dependability (.21), and written communication (.19); college

“GPA was not related to the criteria. , .
- In studies reviewed in the section on ratings of scientists and engineers,
~ Kaufman (1972) found a relation between supervisory ratings and measures
"of academic ability in one of the three samples studied. The Muchinsky gnd

Hoyt (1973, 1974) studies found similar results. T .

e Studies Using General or Combined Criteria of $dccéqs s
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not correlate with this rating, whatever the motivational state.

The Standard Oil Company of New Jersey (SONJ) has assessed manage-
" rial success for many years. As reported by Laurent (1962), SONJ sought
predictors of three criteria: relative position level attained, salary progress,
and ratings of managerial effectiveness. These criteria were combined to
form an overall success index, which was shown to be independent of age
- and experience. This was correlated with a variety of measures. The best
correlates, in two samples, double cross-validated, one consisting of 222
managers and the other of 221 managers, were special biographical survey
keys (r = .63 in one sample, .50 in the other), special Guilford-Zimmerman
keys (r=.31 and .32), and a management judgment test (r= .41 and .47).
The Miller Analogies Test correlated .18 and .17 with success, and a nonver-
bal reasoning test correlated .20 and .08. Unfortunately, the specific correla-
tions in the biographical scale are confidential, so there is no hard informa-
tion about the correlation of college grades with success. However, a
personal communication from Laurent, as reported by Campbell et al.
(1970), indicated that successful managers had been successful in college,
were active in taking advantage of leadership opportunities, and were force-
ful, dominant, assertive, and confident.

A number of other industrial studies, such as those conducted at Pruden-
tial Insurance (Selover, 1962), have used academic ability measures, and the
writteri reports suggest that they may be useful predictors. Unfortunately,
the reports are frequently vague about specific results, which is often due to
_their desire for secrecy about their companies. However, Bentz (1967) stud-
ied the success of a wide variety of executives at-Sears, Roebuck, and Co.,
and found that the highest median biserial correlations were, in descending
order: Allpori-Vernon-Lindsey political score (.28), Guilford-Martin self-
- confidence score (.25), Kuder persuasive (.21), ACE test total score (.21),
ACE linguistic score (.21), and Guilford-Martin masculinity score (.21).

- -As Campbell et al. (1970) point out, most of these studies have technical
‘weaknesses, such as lack of cross-validation, contaminated criteria, and
inappropriate statistics. They are also difficult to summarize as a group
_ because they have used different criteria, different predictors, and very dif-
_ ferent methods of assessing predictive accuracy. Finally, some of the investi-’
gations have been done on first-level supervisors instead of higher-level

e management officials. In addition, many of the studies are based on small - =

.~ _samples, uss poorly validated mstruments,‘s?md demonstrate concurrent_

: rather than predlctlve valld:ty I-Iowever, the fact that tests of academlcf o
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of Campbell et al. Eight behavior rating factors were developed (general
effectiveness, administrative skills, interpersonal skills, etc., plus an overall
staff prediction of the eventual success of the ratees). The company’s test of
mental ability was later correlated, along with the assessment ratings and
other tests, with salary progress of college and noncollege men. Generally,
the highest and most numerous correlations were with staff assessment judg-
ments, group, simulations of business dealings, and interview ratings. The
highest correlations for the mental ability test and two measures 6f “success”
were, for college men in Company A, .48 and .38, respectively; in Company

_C, .51 and .32; for noncollege men in Company B, .47 and .45; and in

“Company C, .52 and .28.

In a later AT&T study, Grant (1975) reported on the predictive power of
an initial assessment in relation to management level reached eight years

later. For 123 college men, the most important predictors were variables

reflecting interpersonal skills, personal stability, administrative skills,
energy, and ambition; scholastic ability correlated .19. Among noncollege
men, the most important predictors were interpersonal skills and adminis-
trative skills. Scholastic ability correlated .31. There was no information
about the ability level of the first group, except that they were college
graduates selected by the company. :

Because of the manner in which these last few studies have been reported,
it is difficult to assess the adequacy of the samples, measures, or criteria,
However, the Grant report suggests that academic ability has some influence

on managerial success. This conclusion applies to. all the studies in ‘this -

section. . .

Summa'ry

Korman (1968) examined a wide variety of studies published from 1947°to’

1965 attempting to predict managerial performance. Criteria included rat-
ings of performance, administrative level attained, salary, objective per-

formance, and termination of employment. A variety of predictors were-

used, including verbal ability tests (Cooperative School and College Ability

Tests, California Test of Mental Maturity, American Council dn,Edu_(:ation,

Miller Analogies Test, etc.). Korman concluded that such tests had_some

_value in predicting the performance of first-line supervisors but were less
useful in predicting higher-level ‘managerial performance. He argued that *

~ this was not because cognitive skills were unimiportant at such levels but

- becatise the groups are so preselected that it would be hard to show

- relationship. The later ress arch reviewed here tends to corroborate that con
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positive relation with managerial success. Again, the closer the content of
" the measure of academic ahility was to the actual duties of a field, the better
| it predicted.

: ACCOMPLISHMEN"I' IN HIGH SCHOOL AND COLLEGE

To this point we have examined the relationship between academic ability
or academic success and adult accomplishment. The criteria of accomplish-
i ment have varied, but all have had reasonable face validity. It could be

argued that all represented some accomplishment or performance that is
valuable in the real world of adult life. In this section we shall examine a
large body of research concerned with accomplishment in the high school or
college years. This level of accomplishment can vary considerably in its
intrinsic importance and its relevance to accomplishment in the adult world.
For example, an undergraduate who publishes an article in a scientific or
scholary journal has met the same high-level standards faced by professional
scientists or scholars. In contrast, a student who works on the school news-
‘paper may only be fulfilling a requirement in a journalism class. The criteria

used in most of the studies reviewed in this chapter were designed to cover a

range of accomplishments from the private and fairly common (e.g., writing

a poem for one’s own pleasure) to the public and rare (e.g., winning a prize

for a scientific experiment). These criteria are generally fairly similar to

adult accomplishments, but are set at a somewhat lower level and within the
school or college context. The behaviors have clear significance within those
contexts, althongh their importance for the general society is not always
entirely clear. However, they do represent accomplishments within a particu-
- 1ar setting, and they are important as precursors of later attainments. Fur-
thermore, a number of the studies of adult accomplishment that have been

reviewed in earlier chapters have found that most people who achieve at a

high level during their adult careers had also achieved in the same areas
: durmg high school or college.

Since the meaning of attainment is especially important in these studies,
t:onmderable attention: w111 be devoted to descnptlons of the development of
_ _cntena in the followmg pages. The studies fall into two categories: those-
~ that were conducted at the National Merit Scholarship Corporation and the
e Amerlcan College Testmg Program, and all others. - el

: ional Meri_t Scholarshlp;Corporation and the :
American College Testing Prog m Studles iz

'dentlfymg the nation ’s most talented h
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students and providing financial assistance for their college educations.
Supported by funds from the Ford Foundation and the National Science
Foundation, the NMSC tested several million high school students each
year. After a number of studies of the predictors of the academic accom-
plishment of the very bright students who received scholarships, the NMSC
research staff began to explore definitions of talent broader than that of
academic ability. Since they were concerned about identifying studénts 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 into_the nature of creati?e accomplishments. Subsequently,
the American College Testing Program (ACT) conducted a series of similar
studies. These studies can be divided into the correlational studies, the
distribution studies, and the technical studies. The correlational studies will
be reviewed first. ' :

In the first of the NMSC investigations, Holland (1961) reviewed the
secondary school achievements of Merit Finalists and developed scales of
“creative science performance” and “creative arts performance.” Because fil
the scales used in subsequent studies follow the basic model Holland used in
thig study, his account of the scales deserves to be quoted in full:

The criteria of creative performance were derived from a checklist of accomplish-
ments assumed to require creative or original behavior. Creative performance is
defined as a performance which is accorded public recognition through awards,
prizes, or publication, and ‘which may therefore be assumed to have excéptional
cultural value. Because of the difficulty in arriving at a generally acceptable defini-
tion of ‘creativity,” these criteria should perhaps be regarded as either ‘notable
scientific or artistic performance,’ although we will refer to the criterion as ‘crea-
tive’ performance hereafter to enhiance readability. With this definition as a guide,
a list of 20 achievements at the high school level was derived by reviewing the
secondary school achievements of Finalists from previous years. Items were di-
- vided by content into two scales: Creative Science (5 items) and Creative Arts (11
items). (Four of the original 20 items were omitted because they appeared to be
inadequate signs of creative behavior.) (p. 137) ;

o H,Oiland found that the creative ‘perforinance scales were basically un'_re‘. :
lated to grades and academic ability. Furthermore he found that the scales

and grades were correlated with very different measures. Many_ of the vari- -

~_’scales had negative or neai-zero correlations with- grades. Howegver, this
conclusion is based on results from an extremely narrow band of acad '
talent.. The:Me

ables which had the highest correlations with the creative performance
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- Holland and Astin (1962) also found essentially no relation between col-
lege-level “creative” accomplishment and grades and academic ability in
four separate samples of Merit Finalists in each year of college. In addition
to the scales used in the Holland (1961) study, they developed a scale of
social or leadership accomplishments. Holland and Astin studied the predic-
tive validity of informétion 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

" and creative accomplishments had different patterns of correlations with the
predictive variables, which included the 16 PF and California Psychological
Inventory.

Nichols and Holland (1963) examined 154 predlctors of the first-year
college achievements of a sample 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 accomplishments which involve public recogni-
tion, analyses were conducted both ways. Essentially no relationship be-
tween grades and accomplishments was found for the male sample. How-
ever, among females, there was a correlation of .30 with all science
accomplishments, .32 with rare science accomplishments, and .36 with rare
writing accomplishments.

‘A subsequent study by Holland and Nichols (1964) was distinguished by

. the cross-validation of its results and by the “potential” scples which the
researchers developed, based on the results just described, to assess lower-
level activities which might predict accomplishment. These scales were de-

scribed as follows: ‘L )

To predlct student achievement in artistic, musical, literary, scientific, dramatlc,
‘and social fields, six “potential for achievement’ scales were constructed for each
SEX. Students falling in the upper and lower 27% on checklists of accomplish-
ments for these fields in high school were compared for their preferences for 273
. daily activities, hobbies, reading habits, school subjects, sports, etc. Typical items

(included work'ing on guns, building scientific equipment, playing chess, goingtoa -
- publi¢ library, giving tdlks, collecting rocks, playing charades, and draying car- -
. toons. The 15:most dlscnmmatmg items were selected for each of the six|Potential

Achlevement Scales for each sex. (pp 55-56)

These_ scalcs were deveIOped to meet the problem that"many achie

: tudents talents and S

< éful _m -earher's_ttid:e‘sx T

vements
_ emeni however, was probably prece'jled by a- - -
-which th 1113 were -
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TABLE 2. Examples of Items Used in High School and College Achieveme;ll Scales -

Area High school items )

College items

Leadership Organized a school

- political group or
campaign

Received an award or
special recognition for
leadership of any kind

Was elected to one or
more student offices

Art Exhibited a work of art at
my school (painting,
sculpture, etc.)

Had photographs,
drawings or other art
work published in a
public newspaper or
magazine

Won a prize or award in a
statewide or regional
artistic competition
(sculpture, painting,
ceramics, etc.)

Science Foundation
summer Program for
high school students
Won a prize or award of
- any kind for scientific
- work or study - - -
Gave an original [')aper at
a scientific meetmg
sponsored by a.. -
-7t professional so¢

Science \

Participated in a National

Gave an origmal ]?aper a"' :

Active member of four or
more student groups

Served on a
student-faculty i
committee or group

Elected as one of the
officers of a class
(freshman, sophomore,
etc.) in any year of
school

Exhibited or published at
my college one or more
works of art, such as
drawings, paintings,
sculpture, etc.

Had drawings,
photographs, or other *
art work published in a
public newspaper or
magazine

Sold one or more works

- of art, such as
drawings; paintings,
sculptures, ceramics, ' ;
etc. ’

Took part in the
Undergraduate
Research Participation
program (URP) of'tl"le B
National Science . v
Faundation :

Received a prize oi' award - s
for a scientific paper. or e
" project '
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TABLE 2. (Continued)

. Area

High schoaol items

College items -

Writing

Speech and Drama

Composed music which
has been given at least
one public performance

Performed with a
professional orchestra

Received a rating of
“good” or “excellent” in
a state music contest

Had poems, stories,
essays, or articles
published in a school
publication

Had poems, stories, or
articles published in a

- public newspaper or
magazine (not school
paper) or in a state or
national high school
anthology

Had leads in high school-
or church-sponsored
plays

 Had minor roles in plays

_(not high-school- or
church-sponsored)

" Placed first, second, or

third in a regional or
state speech oF debate
contest

: _;; 7speech debate,

Composed or arranged
music which was
publicly performed

Have been paid for
performing as a
professional music
teacher on a continuing
basis

Attained a first division
rating in a state or
regional solo music
contest

Had poems, stories,
essays, or articles
published in a college
publication

Had poems, stories,
essays, or articles
published in a public
(not college)
newspaper, anthology,
etc. P

Had one or more leFds in
plays produced by my
college or university

Had one or more leads or
minor roles in pldys not
produced by my
university

Placed. second th1r , or
fourthina contes
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included. In all, they used 130 predictors. In the results, high school grades
and the SAT did not appear among the predictors selected by a stepwise
multiple regression program as predictors of college accomplishment. One
interesting feature of this study was that there seemed to be little point in
distinguishing between all achievements and rare achievemnents:

The most notable finding . . . is that achievement in high school or daily activities,
interests, arfd involvements which are related to achievement (Potential scales) are
the best predictors of achievement in college. Expressed goals, such as grades a
student expects to receive in college or ‘making a contribution to scientific knowl-
edge,’ are next in predictive efficiency. These two trends are followed by a variety
of measures of lesser usefulness — the Indecision Scale, intellectual rgsources in the
home, number of competencies, etc. Of special interest, the Scholastic Aptitude
Test (Verbal and Mathematical scales) failed to enter the multiple correlations. at
this high level of aptitude. (p. 64)

Nichols (1966) subsequently followed a similar strategy. He developed new
scales from items taken from the Adjective Check List, the Vocational Pref-
erence Inventory, the California Psychological Inventory, and an objective
behavior inventory, consisting of a listing of 326 hobbies, sports, leisure
time activities, interactions with other people, etc.

A critical study by Holland and Richards (1965) is important, not only
because it shifts the research activity to the American College Testing Pro-
gram, but because it is based on a large, diverse, and typical sample of
college freshmen. The sample of 3,770 men and 3,492 women included
‘'students from a wide variety. of ability levels and appeared to be a reasona-
. bly representative sample of the national college freshman population. The
colleges included a wide variety of institutions. A new type of measure was
used, which assessed students’ competencies in a wide variety of areas.
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 conipeten-
cies in a particular field are conducive to achievement in the same field.
~ Typical items for this list included: “I have a working knowledge of Roberts’
Rules of Order,” “1 can make jewelry,” “I can read blueprints.” The number
- of activities checked equals a student’s range, or total number, of competen-
cies. Reasonably reliable scales were also developed in eight areas of compe--

tency, such as’scientific, leadershlp, art, etc. The reliabilities (K-R-20) of the: =22 :

S _ achlevement scales were_c nsiderably higher than those used in the NMSC i 5
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grades and achigvement was .21. In contrast, the competency scales correl-
ated with many of the achievement scales at a moderate level.

The researchers also examined the possibility that the basic relation be-
tween academic ability or performance and the socially relevant accomplish-
ments examined in these studies is curvilinear. That is, the correlations are
low because only the yery 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. Holland and Richards compared eta coefficients with the Pearson prod-,

_ uct-moment correlations, examined the scatter plots, and found no evidence

for the idea.

Finally, they computed biserial correlanons between the items in the
achievement scales and the four ACT scores and-average high school grades.
“This analysis was important to perform for several reasons: since the scales
of nonacademic accomplishment contain many low level accomplishments,
they may assess quantity rather than quality of accomplishment.” The me-
dian correlations between ACT scores and achievement was .03 for men,
and .05 for women; the range was from — .15 to .22 for both sexes. The
median correlation between grades and achievements was .03 for men and
.05 for women; the range was from — .13 to .36 for men and — .11 to .32 for
women. Some 90% of the correlations fell between + .15,

- In 1966, Richards, Holland, and Lutz attempted to develop revised scales
of college level accomplishments in the six areas assessed in the earlier

“studies, and to develop new scales in the areas of social science achievement,

humanistic-cultural achievement, business achievement, social participa-
tion, social service achievement, and religious service. They also developed a
scale of recognition for academic accomplishment. The scales were adminis-

 tered to freshm;:n in 6 colleges, sophomore§ in 31 colleges, and seniors in 12
‘colleges. Expectedly, means on the 10-item scales increased from class to

class. The median reliability coefficient amnong men was .65 for freshmen,
.66 for sophomores, and .71 for seniors. The corresponding figures among‘
women were .62, <59, and .70. :
The researchers found that there were Iow relationships between college ]
grades and the accomplishments assessed in both the six areas studied in' |
ear]:er studies and the new areas in all three samples. In contrast, grades

- were- correlated with the five-item scale, recognition for ac¢ademic- accom- £

= -plishment; the correlations ranged from .30 to .46. This result is unportant e _
s because 1t suggests that neither the brevity nor the skewness of the other g

scales produced he lack of relat:onsh:p with- grades e
 and Lutz (1967) again snld_ d

i
i
3
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ACT test scores had correlations as high as .20 with any college accomplish-
ment in any nonacademic area in either sample. |

To examine the possibility that this lack of correlation was Hue_ to a
procedure which had grouped together students from many different col-
leges, the researchers also computed the correlations of ACT test scores and
high school grades with college achievements of males at each individual
“college in the sophomore sample. The median correlations were very similar
to the correlations for the total sample. The typical correlation was close to
zero, although the correlations between ACT tests and nonacademic college
accomplishments ranged from —.53 to .41 and the correlations between
high school grades and nonacademic college accomplishments ranged from
~.49 to .31. There was no systematic relationship between the size of the
correlations and characteristics of the colleges. For example, there was no
trend for the correlations to be positive in selective colleges and negative in
unselective colleges.

A meta-analysis (following procedures suggested by Glass, 1978) of the
results of the NMSC and the American College Testing Program results that
were based on “typical” samples of college students was performed. It exam-
ined between 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 showed median correlations between leadership
and grades of .15, and leadership and test scores of .08; between science and
grades .07, and between science and test scores -09; between writing and
grades .08, and between writing and test scores .14; between dramatic arts
and grades .04, and between dramatic arts and test scores .04; between
music and grades .00, and between music and test scores .06; and between :
art and grades —.03; and between art and test scores .03. Thus, in genegal,
there are low positive relationships between academic ability, grades, and
extracurricular accomplishment in leadership, science, and writing, but not,
in the other areas. T : B y f

Why would this be so? Students engage in activities for a variety of
reasons, related to their needs, their personalities, and their interests. The
degree of their participation can be influenced by major fields, classes,

- professors, friends, and residences, to ngme only somme obvious influences.
- . . These personal characteristrjcs and sitpai;ional variables work indepé,pdemly ,
of academic ability and may well be more influential. (In fact, some NMSC

. and ACT_studiesisug’gest that both personal and institutional characte

nts

ristics
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" TABLE 3. Summary of Meta-Analysis of the Relationship between GPA, Academic Ability, and Nonacademic g*,
Accomplishment ‘
Mecdian High Low Nof
Correlation Valuce Value Modsal Categories Correlations
A. With GPA
Leadership .15 .27 ~.04 59% between .11 and .25 '
Music . .00 16 ~.06 79% between-05 and 04 lsg -
Drama and speech .04 .12 -.06  75% between .01 and .10 57
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. With Academic Ability
Leadership .08 .20 -.01 59% between .01 and .10 34
Music .06 13 -07 - 71% between .01 and .10 34
< Drama and speech .04 18 -.05 62% between .01 and .10 34
T Art ’ .03 - .21 -.06 62% between .01 and .10 34 ' :
Writing ' .14 22 .04 71% between .11 and .20 34 : S A

_Science .09 .20 .00 68% between .01 and .15 34
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may have to compose and perform a composition as part of a class require-
ment. A student in a speech class may be encouraged to.enter a debate
contest for extra credit. A professor may encourage a student to submit a
poem for publication, and another professor may encourage a student to
cooperate in the writing of a yaper. A student’s friends may encourage her to
run for class office. A residience may emphasize participation in campus
clubs or political activity. None of these personal or situational spurs to
participation and accomplishment necessarily has anything to.do with aca-
demic ability. | ' ' ¢

Thus, it is not that academic ability is irrelevant in accomplishment, but -
rather that it is one among many factors influencing college attainment. One
of the most important of these is simple participation — students who o not
enter contests cannot win them—a variable probabfy- most influenced by
interests and needs. perhaps the next most important is the degree of partici-
pation —students who have roles in many plays are more likely eventually to
play a lead than students who have roles in only one or two. The degree of
participation is probably most influenced by persistence, enjoyment of the
activities, and encouragement received. '

To summarize, the correlational studies of grades and academic ability
tests in relation to scales of accomplishment show a small relationship. The
small relationship does not* seem due to unreliability, skewness, or other
statistical defects of the sca]e}s. The samples of students and adults repre--
sented a wide range of ability in a variety of types of schools, colleges, and
sitnations and included individuals ranging from high school students to
- college alumni. The patterns pf correlations of accomplishments and aca-
demic potential with personality, interest, value, self-concept, and activity
variables also suggest that there is a small relationship. _z

Although the results are very consistent, some individuals may still ques-
tion them on the grounds that the correlations obscure distinct differences
between the highly academically able and the average person. They argue :
that one needs to examine the distributions of accomplishment at different
levels of acadeémic ability. | . : N I e

There have been Several studies of the frequency of accomplishment at
several levels of academic ability or grades. They have been of two types;

comparison of groups ard simulated selection studies. The first __Off_,ihe's:e-'_ e
. -studies was conducted by Astin (1964), who compared 334 Merit Scholars *
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recalled that half of the Ment Scholars were selected by a commlttee wh:ch
not only examined their test scores but also studied th%ﬁr high school accom-
pllshments In addition, a number of scholarships were awarded because the
students showed promise of exceptional achievement in a particular area or
because they were judged creative. In addition, a large number of the re-
|ma_mder were awarded according to criteria stipulated by a sponsor, which
sometimes included exceptional ¢ accomplishment.

Perhaps a less biased comparison was made by Baird (1968), who com-
pared the-college accomplishments of a typical cross section of students
(described elsewhere by Baird, 1969a), with the accomplishments of the very
bright National Merit Finalists described by Ntchols and Holland (1963).
Both groups reported their accomplishments at the end of their freshman

" lyear. Comparisons were based on the percentages reporting 35 specific ac-

complishments. Baird found that, in general, there was very little difference
between the two groups.

In a second substudy, Baird compared the number of high school achieve-
ments of bright and average students, using data from the Michigan Schol-
-arship Program, which regularly .tests a large number of Michigan high
school students and uses the ACT test battery as a basis for considering
students for scholarships. Orly students with an ACT composite score of 22
or above were considered eligible for scholarships. Baird compared students
who were eligible with those who were not. The mean ACT composite score
of 14,424 eligible students was 25.5, approximately the 86th percentile of
students enrolled at ACT-participating colleges (American College Testing
Program 1973). The mean of 10,680 students who were not considered

, eligible was 18.2, approximately the 35th percentile on national norms.

Baird compare‘d the number of high school achievements for the two groups
using glmple analysis of variance. The researcher |also calculated Hays’s

.| (1963) omega squared (w?), a statistic (similar to the intraclass correlation

coefficient) which assesses the strength of an association’ between variables
by estnnatmg the proportion of variance in a dependent variable accounted
for by the independent variable. The distributions of the number of accom-
plrshments were very similar in both groups, although there were small
srgmﬁcant differences favoring the high-ability group in writing, leadership,
-and science. Although these differences were signifi ant the omega-squared

1% of the: vanance in accomphshment

values indicated that in no case did academic iblht account for as much dss 7 i
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1

scores, with the accomplishments of those who were below average on both
and of those who were average on both. The high-high group composed
about 3% of the sample, as did the low-low group, and the average group
about 60%. The sample was a 3% random sample of students who com-
pleted the ACT examination in 1966-1967. When the comparisons of the
individual accomplishments of jthe men and women in the high-high group
with the low-low group for nﬁen and women are combined, the results
showed differences favoring the high-high group on 20 accombl‘isﬁment's,
differences favoring the low group on 14, and no differences on 62. When
the high-high group was compared with the average-average group, the com-
parisons favored the high group on 34, the average group on 9, and showed
no difference on 53. When the average-average group was cofnpared with
the low-low group, the comparisons favored the average group on 8, the low

- group on 8, and showed no difference on 80. Thus, there scemed to be slight

evidence for a relationship between academic ability and accomplishment.
Subsequently, Werts (1967) calculated the proportion of students at sev-
eral grade levels who had demonstrated accomplishment in 18 different

areas of attainment. Wert’s sample was 127,125 students who had completed

a survey of their plans and high school activities when they began their first
year of college. Students with high high-school grades tended to have some-
what more accomplishments than the students with low high-school grades..
For example, among males, 14.4% of the C students versus 31.8% of the A
students had had a lead in a school play.

Holland and Richards (1967::& replied to Werts by reanalyzing Wert’s data
to show “what you miss by varFous selection rules as well as what you get.
. .. By reanalyzing Werts’ data L . . we created a single table that shows what
percentages of students with various kinds of achievement are eliminated.- by .
the use of various grade levels as selection scores” (pp. 205-206). They
found that ' ’

The selection of only A + or A students (a selection rule that will admit nearly all
students in the top decile of grades) will result in the elimination of 74-93% of all
students with various kinds' of [nonacademic accomplishments. To take another
more concrete example, if you pnly select the A or A + _students (about the top -
decilé of academic talent), you|would get 1,843 class presidents, but you would

. miss 11,096 class presidents. . . | In'short, the use of grades as an cfficient sign for ‘- :
the selection of multitalented persons is not warranted by the Werts data. (p 2006) - -

Holland and Richards then

pur points which oppose co

vent on to reply to Werts and other critics by S
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= ship is not due to a narrow range of talent; (3) tqe lack of relation is not d.)g.;
s | to statistical artifacts; and (4) one cannot use academic criteria for selection
and hope to select a—grodp of students who will achieve in nonacademic
creative areas. On the last point, Holland and Richards open the question of
the comparative consequences of using academic ability and nonacademic
~ accomplishments for selection purposes. Earlier, Nichols and Holland’
.(1964) had studied these consequences in a sample of National Merit Final-
ists. Information on earlier performance had been collected, and the criteria
were academic and nonacademic achievement| in college. They examined
nine alternative methods for selecting students, |ncluding selecting on ability
tests, on grades, and on accomplishments. Their conclusions included:

(a) Additional selection on aptitude using either the same or a different test does
. not appreciably improve selection for high-level cdllege performance. (b) Selection
on the basis of high school rank produces studlznls who demonstrate superior
; academic performance, but not necessarily other kinds of achievement. (c) Selec-
L tion on the basis of a broad range of high school achievements results in a broad
L range of achievementi in college without lowerin% the level of academic perform-
4; 7' ance. (p. 33)

Subsequently, Wing and Wallach (1971), at Duke University, used some of
the Holland and Richards (1965) scales to exa}i'nine the types of classes one
would obtain if one selected on the basis of SAT scores alone, on the basis of
high-school rank alone, on the basis of both 'SAT scores and high school
rank, and on the basis of creative accomplishments. Criteria were the stu-
dents’ high school accomplishments and personal characteristics. Ex-
pectedly, the SAT strategy selected students with higher high school rank,
the high school rank strategy selected students with high SAT scores, and the

" use of both selected students high on both. None of these strategies was
. particularly successful in obtaining a class with many high school accom-
_ plishments. Using high school creative accomplishments as the admissions 3
criterion, Wing and Wallach found that a class high in such accomplish-
) .| ments would be slightly higher than the total population on SAT scores and
-~ - - | highschool rank. Althi_ough Wing and Wallach provided extensive compari-
- | sons of the characteristics of students about whom the admissions decisions
of the strategies disagreed, they did’ not shpw the characteristics of the
| students who would be rejected by each strategy by itself. L ELLE :
* .The Wing and Wallach study was criticized in various- quarters for the - |
restriction of range of lacademic talent (average SAT verbal and mathemati-
¢al scores of the applidants were close to 600,

ng and Wallach study|a
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(1968) examined the effects of various selection strategies in a large sample
of students in 35 diverse colleges. In contrast to the Wing and Wallach study,
analyses showed their sample to include a wide range of academic ability
and to be representative pf students at these colléges. Furthermore, the
. success of the selection strategies was evaluated by college criteria of the
number of college accomplishments in six areas, college grades below C,
college grades of A, and the percentage who had dropped out. The strategies
were: (1) admission only on the basis of grades; (2) admission on the basis of
high school creative accomplishments; and (3) admissions on both. First,
the characteristics of entening classes which would be admitted by the strate-
gies were examined. These analyses showed that the use of grades to select
students would result in ajclass of students who would make passing grades
(but few who would make|A grades in college), who would not drop out, and
who would not be more i(or less) likely to achieve in nonacademic areas.
Admission on creative ac{:omplishments would result in college classes that
-would include many students who would write stories and essays, develop
their own science experi:jlents, create their own music, take part in college
and noncollege plays, submit works of art to art contests, and run for
campus offices. The students selected by this strategy would be also some-
what less likely to drop o‘ t but were not more (or less) likely to have wgﬁod
grades. ! :

When the selection strategies were compared on the basis of the number -
of college achievers whg would be eliminated by the strategy, Baird and

Richards found the following results: stringent selection on the basis of high
school grades would resuylt in the elimination of most students who would
have college accomplishments in leadership, art, music, speech and drama,

writing, and science. In addition, the selection of students with high school

grades of B'+ or above would also result in the elimination of three-quarters
of the s_tudent$ who would obtain passing grades in college. The results for
the strategy of| using high school creative accomplishments for selection are
complicated.bl:cause the ponsequences vary from area to area. However, it is

clear that stringent selection on nonacademic accomplishments' alsoelimi- -

nates many ngnacademiq-as well as academic achievers in college.

Other Studies of Studenfs
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variant of the accomplishment criteria just described. They studied an entire
high school class (60 boys and 85 girls) in Tel-Aviv. The criteria were self-
reports of accomplishments adapted from Holland and Richards in nine
areas ranging from science to sports. All were lumped 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 quantity and quality of accomplishment could
not be separated.

Similarly, Cropley (1972) administered six creativity tests plus an 1Q test to
seventh graders; five years later, 111 of these students were questioned con-
cerning their art, drama, literature, and music attainments, using the Hol-
land and Richards scales. No significant correlations were found between IQ
and the criteria among girls, @and only one (.32 with literature) among boys.
Cropley found some low positive correlations between attainments and crea-
tivity tests.

Skager, Shultz, and Klein (1965) developed an instrument similar to the
Holland and Richards scales, the Independent Activities Questionnaire.
They derived scores on the number of high school accomplishments (quan-
tity) and then judged the quality of the accomplishments of 142 male state
university entering freshmen and 150 male technological institute freshmen.

" In neither sample was the SAT-verbal score, SAT-mathematical score, or high
-school rank related to quality or quantity. However, when the samples were

combined, there were small correlations between quality scores and the SAT,
chiefly because the technological institute students had higher SAT and
quality scores. ’

In a study by Locke (1963), 122 high school juniors and seniors attending
a Cornell University summer NSF program were given a large battery of
tests: which were factor-analyzed to yield 11 factor scores. Criteria were

“classroom achievement, as represented by grades and teacher ratings, and
- out-of-class achievement, as represented by ratings of the amount and qual-

ity of jndependent scientific work done and teachers’ comments about the

" students. Classtoom achievement was predicted by measures of vocabulary,
- self-control, and. high socioeconomic status versus independence. Ou't-of—

" class achievement ‘was predicted by school and city size, creative energy, )
lndependence, and originality. Vocabulary and general reasoning meas'ures

, were unrelated to out-of;class achievement in the total sample. i
Usmg somewhat different cntena James et al (1972) obtamed fa ulty o
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cant. In general, it appeared that somewhat different subsets of abilities
were required for successful.performance in the two fields.” '

The five studies just reviewed were general research studies, concerned
chiefly with studying the relationships among variables. The next three were
related to the|practical concerns of scholarship programs.

Datta (1967) studied high school senior applicants to the Westinghouse
Science Talent Search (STS) who had submitted a research project that was
judged for “c teatmty and potential creativity” by the refined methods of the
search. Only students who scored above the 80th percentile’ on a scientific
aptitude test were included. Five hundred thirty-six of these students were
divided into three groups, differing on the rated creativity of their project.
There were nc’) sngmflcapirdlfferences between the groups on the SAT verbal
or SAT mathematical scores. It should be noted, however, that the hean
SAT scores were quite high.

In a later st‘udy, Parloff et al. (1968) compared 266 partmpants in the STS
whose reports of an independent research project were judged creative with
672 whose pro]ects were judged less so. (All scored at the 80th percentile or
higher on a science aptitude test.) There were no differences on SAT verbal
or mathematical scores, high school grade average, social class, or birth
order. There were, however, differences on some personality scales.

Edgerton (n.d.) examined data from the 1968-69 STS for the Westing-
house Scholarships and Awards program. Students around the country sub-
mitted an independent research project, a report of more than 1,000 words,
a personal data blank, and a high school transcript. They also completed a
science aptitude examination. From the 2,356 seniors found eligible, an
honors group of 300 was selected, and 40 scholar‘shlp winners were chosen
from the latter group. Four selection models were compared: (1) a model
placing primary emphasis on quality of research pro_lect (“a basis of actual
performance analagous to that of adult scientists”); (2) a model using the
successive hurdles of academic -achievement in high schoél, scores on the
science aptitude examination, and then the project; (3) a model using exami-
nation scores and academic achievement only; (4) a model using a composite 3
of attainment in all areas. Resplts were “that two-thirds of the students’
chosen for their Scientific. Performance would no‘thave high enough scores
if Academic Achievement had been the sole criterion. And two-thlrds of

those chosen on a basis of Acad[emlc Achlevemedt had such low ratlmgs of

- their Pro;ect Reports and Personal Data Blanks that they were not mcluded -
- in the Scientific Performance. o
.. chosen by these two means was relatively- small,| it
: evndence of selentlfrc talent as 1 icated

. Since the ovel
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predict the standing on seven criterion measures of creativity among 105
first-year architecture students. A measure of academic success was.; not
related to the eriteria. .
Getzels and Czikszentimihalyi (1975) administered a six-hour battery of
tests to 179 students at the School of the Art Institute of Chicago, one of the
leading art schools in the country. In addition, several hundred additional

_ Institute students completed part of the battery of tests. As a group, the art

students scored close to the average for college students on the cognitive
tests used, but differed markedly from college averages on measures of
values and personality. Mixed results were obtained when test scores were
related to grades in studio art courses and to teachers’ ratings of the stu-
dents’ originality. For example, among female students in applied art, there
were some positive relationships between art grajdes and perceptual and
cognitive tests, but among the male students, th¢se relationships did not
hold and were sometimes negative. The authors mention a positive correla-
tion of .52 between spatial visualization and art grades for female students;
for the male students it was —.32. In any case the authors concluded that
traditional academic ability is of relatively little importance in art. .
Similar conclusions were drawn by Burkhart (1967), who reviewed various
studies of the relationship between artistic performance in school and aca-
demic success and measures of intelligence.
Finally, Mednick (1963) studied 43 University of Michigan and North-
western Uriiversity graduate students in psycholpgy. They were rated on
Taylor’s (1963) research creativity scale by thelr rgsearch advisors. Ne:ither
GPA nor Mlller Analogies Test scores were related|to the ratings, although a
measure of creative thinking was. l

Conclusions

1 A - V
The studies just described present evidence that is in general agreement
with the evidence of tHe NMSC and ACT stucf}s

selected fhe results have

The results of thes varlous studles do not ne

. Overall, whatever the . .
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to these attainments. And this attention is certainly consistent with the
current admissions situation. That is, more and more students delay entry to
college after high school, leave college for a few years, and seek unusual
work or other experiences during their breaks from their studies. In addi-
tion, more students work during school and college, and more older stu-
dents are enttring college. Many of these students have had educationally
valuable experiences outside the classroom, for whidh they received no__
credit. Many schools and colleges have also begun a wide variety of off-
campus programs of independent study, work experienc):, public service, and
s0 on. In this way, many students have opportunities tHey would not other- -
wise have had to develop and demonstrate their talents.,

Clearly, tests and traditional undergraduate transcripts do not provide
" adequate means of recognition for these kinds of learning and accomplish-

ment. For these reasons, it is important to find ways to assess the accom-
plishments of students. ' ‘ ‘

Another purpose in assessing students’ accomplishments is to select stu-
dents who are likely to be productive, to be creative, to| provide leadership,
and to make a contribution to their fields. Many admissions committees,
faced with large numbers Ibf applicants and dwindling funds, feel the need
for some way to assess the high-level, noninstitution-sponsored accomplish-
ments of students. They wish to have some way of selecting students who
will be outstanding-students and who will eventuallchont_ribute most to
society. As the review of _r!psearch indicates, the most efficient information -
for predicting future accomplishments is data on previous accomplishments,
The studies reviewed show|that the best predictors of future high-level, real-
life agcomplishment in writing, science, art, music, and leadership are simi-
lar aqcomplishrﬁents. albeit at a lower level, in previous years. In fact, as
with all other behavioral hnd scientific prjediction, which is based on the-
consistency of the same orsimilar phenomena over time, the studies indicate
that the most effective prefictor of high-level accomplishment is past high- -
level behaviors of the same or similar types. People who have been outstand- .
ing in a wide variety of areas in science, literature, creative arts, and public |
affairs have been shown to|have had-accomplishments iri, those areas in their
high school and college years. The instit‘lutibn that wishes to have graduates | -
who will be outstanding in their fields in the future might well consider the o
~ previous accomplishments|of their applicants. - - = - . |

To date, informa 'on'ab{out_ past accomplishm its h ?pr!q\i'e_d' 0 be far
' tor of high-leyel accomplishm th s bility, ir
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‘assess talents somewhat removed from acadentic ability, such as artistic
capacity, musical skill, ability to write expressivgly and forcefully, “dramatic
power, and the intuition needed to devise a scieptific experiment. As these
examples suggest, the assessment of talent is more difficult in some areas
than in others, and, consequently, the predictivel power of the variables will

. vary from.area to aréa. In any case, these measures cannof\eeplace measures

of academic talent; they simply provide indicatipns of capacity, in and out
of class, in other areas that are useful for specific purposes. The range of
talents that institutions consider in their applicants could be greatly ex-
panded if they used these measures. Thus, an|institution could not only
select students who will get good grades, but students who will be good
organizers of research, leaders in political and nonpolmcal organizations,
good writers, and inventive experimenters.
Another important reason for developing meagures of in- and out-of-class
activity is that the student applying for study has a right to be able to present °
his or her skills, talents, and achievements tg selection committees. As
recommended by the College Board’s Commission on Tests, students should
have some choices in the picture of themselves| that selection officers see.
And there is a further positive outcome of the inclusion of this sort of
information. The students who complete a form|that asks for their personal
accomplishments may feel that they are being taken more seriously and that
-they have had a chance to present their best side

GENERAL SUCCESS AND SOCIOLOGICAL STUDIES

The studies reviewed to this point have used telatively specific crlteha of
accomplishment within fields or specialized ardas of activity. It is po;ssnble
that the generally low relationship between thesé criteria and academic abil-
ity may be attributed to their specificity. That is, it may be that attainment in
specific roles or positions is so narrow that the fll force of academic 'Lbility
cannot be seen. However, it is possible that if pre were to look at success or
-accomplishment across positions or occupatlon]s, one would find that aca-
demic ability plays a large role. Perhaps more glpbal criteria such as general -

- ability would' be more appropriate. Although these cntena are obviously

. more ambiguous and _problernatlcal thqy are th e only oues that can:
' us group of careers.
al categories of stqdles 1ong-range follm
of Q;:cupat,l_,qp:al attammen

success,-occupational status, and personal incgme across a wide ra fe of -

pply s
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- graduate and professional school (Baird, 1976b).

- cant, association between occupational success and; the Iowa Placement|,
. Tests. The University of Iowa administered the tests tc? students admitted in - L
_ the academic years 1948-49, 1954-55, and 1959-60. Lewis followed themup | -

. inthe late 1960s. Occupational success was def by Roe’s (1966) system
.. into three groups. The distrib cupational ’ '-
lower in ability wa
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Long-Range FplloW-.Ups of College Students

Researchers at several 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 University of Buffalo from the
classes of 1929 to 1941 (the average was 20 years after graduation) in rela-
tionship to the data available for them as 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 (signifi-
cant) with income, test scores .04 (nonsignificant); among business majors,
grades correlated — .04 (nonsignificant) and tests — .29 (significant). Profes-
sors’ ratings of arts and science majors’ success were correlated with grades
.30 (significant) and tests .24 (significant); for business majors, grades were
correlated .20 (significant) and tests .18 (nonsignificant). When income was
used as the criterion within the occupational groups of (1) science (including
M.D.s), (2) social service (including law),: (3) education, and (4) business,

~college grades were not significantly related in any group. However, tests

were positively related in education (.48), and negatively related in business
fields (—.23). When only lawyers were studied, neither grades nor tests were
related to income. Jones’s study suggests some of the problems of using
general levels of “success” as criteria. Obviously, some occupations have
higher average incomes than others, and entrance to some, such as law and
medicine, are dependent on high grades and test scores. .
Another complexity is suggested by a study by Elder (1968). For 63 men,
Elder found that IQ scores obtained in 1938 predicted occupational status
(r=.42) and educational level (r=.50) in 1958 for nfliddle class men, but
they did not predict either of thf:se for working glass jmen. In contrast, the
Strong Vocational Interest Blank “occupational level” score did predict in
the latter group, but not in the former. Elder’s stpdy' illustrates the impor-
tance of an individual’s social class. Social class influences high school
graduation, entrance to college, attrition durifig’ college, and entrance to L

For 619 male university graduates,_ Lewis (1975) foﬁrid é'sma]l, but signifi-
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- Wolfson (1976) followed up after 25 years 306 women who had attended

the University of Minnesota during 1933-36. They

were placed into five

career categories of career accomplishment ranging from “never worked” to

“ynusually high accomplishment”; 29 variables were

studied. The variables

that discriminated most clearly among the vocational patterns were those
related to marriage ahd education. Graduation fro¢ college, a vocational

major, attendance in graduate school, and unmarried

acteristic of women with the highest vocational pa

- Scholastic Aptitude Test did not discriminate among

status were most char-
tterns. The Minnesota
he groups; the Minne-

sota College Aptitude Test did, but the groups werg not arranged in any

meaningful order. The most successful career group

However, it should be noted that women during Lrﬁe
probably had to face a good deal of sex discrimin:

affected the results in- many ways.

had the lowest scores.
1930s, 40s, and 50s
ation, which probably

Nicholson (1970) examined the later success of mjembers of the Brown

University classes of 1950, 1951, and 1952. “Success”

was-defined as meeting

a number of criteria: reputation for academic or resdarch accomplishment,

contribution to the national community, income, etcl,

of the alumni of each class. Similar judgments were
alumni from the same classes who were included in

as judged by a panel
made of lists of Brown
Who’s Who and other

national biographies, or whose biographies in the Brown Alumni Monthly
seemed to meet the criteria. Altogether, the 1,105 verbal high scorers (SAT
verbal scores above approximately 490) were rated successful in 26% of the
cases; the 1,022 verbal low scorers (below 490) were rated successful in 23%
of the cases. Later analyses comparing the mean scores of the successful and
unsuccessful groups showed no significant differendes on the SAT verbal

.and SAT mathematical scores for either the alumni

who were veterans or

those who were nonveterans. However, among nonveterans, high schopl

claSs rank and high school average were ’higher for

“First semester college GPA was also h1gher for the

both groups.

he successful alumni.
successful students in

s

|These studies obtained mcon51stent re ults suggesting a small relation-

shlp between academic ability atid succej

Is there

Studies of Occupational Attainmen

_ However,
= be weighed against the effects of social dlass, years
=y occupanon, and degree obtamed

i | any way fs
. €nce 7

of education, type of

this possibility has to . -

b sort out these influ-
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of the -later occupations of 10,000 World War I Air Force cadets, The
Harrell 4nd Harrell study reported. the mean, median, standard deviation,
and range of Army General Classification Test scores byl 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. Althofigh these results suggest a substantial general relationship be-
tween test scores and occupational atfainment, they are limited by the fact
that they are retrospective; i.e., the scores of various occupations may have

been the results of educational or other experiences rather than differences

in innate ability. i :

The Thorndike and Hagen results deal with some of these problems by
obtaining the test data prior to data about subsequent occupations (12 years
later). In addition, Thorndike and Haéen used five scores — general intellec-
tual, numerical fluency, visual perception, mechanical, and psychomotor.
These scores allowed them to construct profiles for the individuals in each
occupational group: For example, the cadets who eventually became lawyers
had above-average scores on general intellectual capacity and numerical
capacity, but had below-average scores ‘on the mechanjcal and psychomotor
tests. ' :

In general, the scares of cadets in different groups w;ere about as expected.
For example, the cadets who later were college professors, engineers, .physi-
cians, and scientists' had scored high on the general intellectual score com-
posites. Those who! later became managers, pharmécists, treasurers, ac-
countants, and secyrities salesmen scored high on the numerical composite.
Those who later bé‘zme architects, artilsts,.surve)fors, |
men scored high on; he visual percepti;on composite.| Those who later be-
came airline pilots, ;carpenters, electricians, and w_:j_oI -carvers scored high
on the mechanical composite. Cadets who later became appliance mechan-
ics, machinists, firemen, and plaste'_rerﬁs scored high 'on the psychomotor
composite. Of these :ineasures, the gener'r'ﬂ intellectual éomposite_seems clos-

est to a measure of general academic ability, and the distribution of later
occupations on the n':leasure is close to what one would expect. For example, - -

the highest-scoring groups included cadets who 1 ater became engineers,

. physical scientists, ‘college professors, |social scientists, physicians, trea-
- " surers, office maching mechanics, and architects. The

- | “close to average incl ided cadets who 1,1;0? :b_ecame'i;b'
' technicians, it-manag

and radio-TV repair-

groups that were very .
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defined as reported income, vertical progress within the gccupation, stability
in the occupation, work satisfaction, personal sense of|success, number of
individuals supervised, and length of time spent in theioccupation. 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 between the composite scores and incame, for 77 occupa-
tional groups, only 24 or 6.2%, were significant at the .05 level. Thorndike

" and Hagen concluded that the null hypothesis seemed adequate to account

for their results (p. 45).
_They noted, however, that several factors worked apainst their fmding
51gmf1cant validity coefficients within occupations. Especially lmportant

‘was the fortuitous nature of the employment sﬂuatmn.i First, they pointed

out that the criteria were imperfect, describing many of the same difficulties
noted in earlier pages in this review. Second, their predjctors included only
tests of ability arid a brief biographical form. Measures of personality,
interests, social skills, and the like were not included: [Third, their sample
was preselected, representing roughly the top half of a High school graduat-
ing class. Finally, the heterogeneity of work within occtipations makes pre-
diction difficult. A lawyer or an accountant may have 4 small practice in a

-small town or may be employed as a senior official in a2 Wall Street firm—
situations that are probably more due to personal prefetences and personal—

1ty than to differences in ability. .
In any case, Thorndike and Hagen present strong evidence that ability t?st
scores are related to the occupational outcomes of indjviduals in expec?ed

| As-impressive as these Stlldles are, they have been questioned because tiEwy
do not control for the social class background of the supjects, the mﬂuence
of education, and other personal characteristics that may affect the resullts
That is, do the test scores reflect basic abilities that help to cause the dif er-
ences in occupational attainment, or are|the test scores the result of favored
sdcial position, e‘ducational opportunities, etc.?

In an attempt to answer this last questi
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occupation is held. For example, a physic"ian would abtain a high score, a
garbage collector a low score. In other a :alyses, occupations are grouped
into categories such as professional, high managerial, Ett.. and the category
is assigned a score. In{.jome has been treated as a linear variable or as a
transformed variable; it has sometimes referred to sala‘ry alone and at other
times to total income. However, whatever the details of the definitions, the
basic constructs of occupational status and’income are the same and reason-
ably clear. ‘ ‘

The various studies have examined different career periods and have ob-
tained different data at different times. However, whatever the differences,
the basic technique that has been used is path analysis. This method at-
tempts 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 informative than simple
" zero-order correlations. | : .

A great deal of this research shows that pieople who score high on tests of
academic ability tend to obtain higher status jobs and earn more money
than people who score lower. However, people with different social view-
points interpret this finding differently. Liberal views emphasize the role of _
social class in determining scores and the presumed Ej“biases” in the tests

themselves (e.g., Block and Dworkin, 1976; Bowles.and Gintis, 1976;
Kamin, 1974). More conservative views emphasize the importance of aca-
demic ability per se and the necessity of so-called “middle class skills values” -
for a technological society. Crouse (1979) has reviewed ‘thg empirical results
bearing on the effects of academic abilit)ﬂ, by reanglj«zih’g the data from -
Project Talent, Sewell and Hauser’s (1975) sample, the Equality of Educa-
tional Opportunity sample (Alexander, Eckiand, andjdriffin 1975), the Ka-
lamazoo sample (Olneck, 1976), the SRC sample, and the Armed Forces
Qualifying test sample (Jencks and Rainwater, 1977). Crouse attempted to
- control for such variables as parental social tlass and tojat least estimate the
role of ability in influe'nc%ing 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 ontrgllingf or socigl c_‘:]ass, cur-
l:icular placement, etc., nore than half of the observed correlation between
test scores and educational attainment remaalns. He leaves open the question

as to whether this i§ due to merit or to causes that are “unfair” to adolesce
with low ability. Examining the relationshir
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The effects of ability on earnings [werf:_ as follows. (1) Even controlling for
| family background, a 15-point test-score difference is associated with a 17%
 difference in annual earnings in a sample of brothers. (2) The effects of test
performance on earnings increasc with age. (3) Althpugh differences in
‘earnings are partially due to educational attainment, “nearly two-thirds of
the effect of test scores on earnings is independent of men’s education. . . .
A 15 point test-score difference between men with the same amount of
education is associated with as much as a 14 percent difference in their
annual earnings.” (4) “The effects of test performance|on earnings are not
very large relative to the overall earnings gap between the rich and the poor
in general.” Later, Jencks 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 samewhat higher than

Inequality implied. . . . Our results' do not, however, syggest that adult test
scores are more closely related to adult economic sucgess than Inequality
claimed.” r .

These results have been summarized by Seligman (19?1) as follows:

Take,qfor example, the relationship between 1.Q. and income. In its purest form —
that 1s, after subtracting out the effects on income of such factors as age, region of
country, and the state of the economy at the time the data were collected —the
“coefficient of correlation” is estimated to be quite high, arbund 0.6. That number
signifies a strong and positive, although' far from perfect, relationship between
I.Q: and income. The square of the irlumber, which is .36 is the so-called coeffi-
cient of determination — which tells us that 36% of the variption in income reflects
* L1.Q. differences. Other relationships/ between 1.Q. and incpme are reported in the
second Jencks study. It notes, for example, that among otherwise identical indi-
viduals, increasing I.Q. scores by about 15 I.Q. points increases expected lifetime
) earnings by 20% to 30%. A lS-poi?t difference in brothers’ scores is associated
- with a 13.8% difference in their earnings, assuming thpat they have the same
amount of schooling. So you have|to conclude that abqgve-average 1.Q.s mean
you’ll probably have above-average incomes and vice versa.

- Similar probabilistic statements might be made about yopr occupational statys. ;
The measurement of status, a major product of the sociology industry, is rooted in
_ surveys in which respondents have ranked many differgnt occupations by the
~_prestige they felt was associated with each. For example, on the 'fejlmous Dincan * = - -
: ‘Index of Qccupational Status, the rankings proceed from|the zero given to labor-
4~ ers intobacco plants to figures in the 90s for, say, judges.| While 1.Q. is propably ==~ -
single best predictor of income, educational level i best’ for occupational -
duates outrank elemen-
anked by, college gradt
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other studies are too tec'lhnical and numerous to go intb in this review, but
the general consensus about the role of ability is thdt its direct "effects,
especially on income, are consistent but moderate. Most of the effect of
- ability is in its “indirect”™ influence on yearsigf education; which then influ-
ences attainment. That is, high academic ability allows one to obtain greater
amounts of education, which in turn allowsfone entry to higher-statys occu-
pations and thereby to obtain higher incomés. Put another way, high-ability
people without a good deal of education AE& much less| likely to have high
occupational attainment/than high-ability people with a éood deal of educa-
tion. Even moderately able people with many years of education are more
likely to have high occupational attainment than high-ability people without
many years of education, The mechanism of educatiorf— why it should have
such effects —is‘a matter of controversy. The traditional view of educators is
that people are taught general competencies that are broadly useful in occu-
pations and, in some cases, specific skills that lead to siiccess in a specific
area. Some radical critics‘j\, on the other hand, claim that schooling is simply
a matter of credentialing and gatekeeping; that is, it is the high school
diploma, the college degree, or the professional certification that matters,
not the learning of skilis}that are really essential for the work.

THe role of grades tends to be similar to that of acadeimic ability. Higher-
grades allow individualsto obtain greater amounts of education, which in
turn, leads to higher-level occupations and higher income. The direct effect
of grades on occupational status and incom;e is fairly small.

i

Conclusions

In sum, academic ability plays two roles in the process of attaining status
and income. The first is a direct effect: the higher one scores orf an academic
ability test, the higher the attainment. The second role is to increase the
probability that the indi vidual will obtain education: the higher one scores
on an academic ability"ftest,- the more years of education obtained and,
s !bsequently, the higher the level of attai ent. The mechanism by which
‘this latter effect takes place is a matter of fiffering opinions. One view is_ i
that the tests are simply surrogates for classtrelated variables that permeate >
> _.ojr educational system. Another is that tests measure thq‘ capacity to profit ~. -

by

G w%!!' and to advance in the educational system. Furthe
- extent to which grades and acade ability

ore, studies of the -
t social ¢

instruction. Certainly the tests measure abilities and skills necessarytodo '
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=i F1 e men have been elected to judgeships — — four Superior Court and! one Appella
s -Co]ur_t. At the local- level,,at least three men have been elected mayor of their_citie:
= The hs offpolmcal offices held i in cludes 15 to’ 20 men whio have been elected to
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so the relationship is not perfect. However, for academically able people to
attain success, they have to make use of their ability by attaining education.
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 1is still
underway. Using the Stanford-Binet Intelligence Test (and other tests in a
few cases), he and his coworkers identified a group of 1,528 children, from 3
to 12, most of whom had IQ scores of 140 or above. This group has been
followed up intensively for more than 50 years. In the last detailed results
(Oden, 1968), the group had reached an average age of 49.5 and a small
proportion had died. Thus, the 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 education: 69% had
finished college, 9% had earned doctorates, 8% had obtained law degrees,
and 5% held M.D.s. The reports show that their incomes and occupational
status were far above the average of the population. Their social contribu-
tions were summarized by Oden in 1968:

In spite of their vocational achievements, the majority of gifted men have found
time to participate 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
similar groups. Close to 20 per cent have served on school boards, city or county
planning commissions, city councils, Grand Juries, boards of directors of philan-
thropic and welfare organizations, and in various capacities including fund-raising
in other commiunity and philanthcopic programs. A number of men have won
public recognition and honor for their contributions. Among these are 21 men
who have received such citations las Citizen of the Year or Man of the Year,
"Dmlmgulshed Civilian Service Award, Distinguished Service to Boyhood medal. ;
At least four men have been appointed at the state level to a Governor’s Adwsory
Board and eight men have served on national advisory committees or councils.

Although many of the men have rnamfested cBnsiderable interest and actmty m'

s pohtleal as well as civic affairs and community life, the number who have sought : e
fate legislature . B

: elecnon to public office is not very preat’ One man formerly in the s
later elected to a high office in the executive branch of the state \governme

tate centra! committees|of the Repuhl:can or Democraue party, as eli
delegates {o the_ nationgl conventions of their part: Others hav ld
‘Democratic of Rep bllean clubs Among other political activitie
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are a hundred or more men who report ser,vice_!ais precinct workers, election board
jofficers, and a great deal'of miscellaneous par'Py work on behalf of the candidate

or party of their choice at election time. In addition to the men who have held i
clective public office, there are also several who have been unsuccessful candidates
for office. These include one who ran for a seat in thie United States Senate, one
candidate for a Superior Court judgeship, and one who ;ad for the position of
District Attorney. Three men have competed I:msuccessfully ;for election to their

state legislagure, and several others have been defeated in a try for election to local
office. f | 3 = 3

The most outstanding positions in public service held by ithe gifted men are ‘
appointive. Among these|is the head of one of the most important departments,
ext to cabinet level, in the federal government. Others holdinﬁ high level appoint-
ve positions in the federal government include; two ambassadors and five men in
_Executive positions in varjous divisions of the State Departn{ent, Still others are
E)fficials in the Federal Reserve Board, Depa ‘tment of Jus[ice, Atomic Energy
Commission, National Aeronautical and Space Administration, and Veterans Ad-
inistration. Three men are assigned to the United Nations in charge of programs
!n foreign countries and two men are on the staffs of Unite# States senators as
pecial advisers. (pp. 20-21) i :
Similarly, Oden summarized the writing, brofessional,iand scientific ac-
coi‘nplishments of the group:

The men range from top-ranking members of| university facjulties, famed scien-
tists, men distinguished in the arts-and humanities, high level corporate officials :
nd cxecutives, to semiskilled occupations. The group is pretty well concentrated |
'En the upper rungs of the vocational ladder with only a few:on the lower steps. -
There is no evidence that the men with fewer vacational achieyements are any less
a!tble intellectually than those who have reachéd high places, In some instances
heir vocation was determined by educational lor occupational opportunities, in
chers by health, and in still others it was.a matter of deliberat choice of a simple,
less competitive way of life, 2

':I“he list of distinctions and honors that have been won is a | ng one. Three men
. have been elected to the National Academy of Bciences and tyo to the American
Philosophical Society. Six|are included in Interpational Who’s Who, 46 in Who's -
ho in America, 10 in The Dictionary of American Schb‘lagfs,' nd 81'1in American =
en of Science., There are1 many additional listings in regional and gther special- ’
-ized biographical volumes, The achievements of{these men also include.an impres-
sive number of publications. Some 2500 articles and papers and more than 200 -
books and monographs in|the sciences, arts, and humanities have been published - -
~ and at least 350 patents gianted. Miscellaneous articles (tech ical, travel, hobby, -
~—gtc.) number _é_r_ou_r[d -3_50.'()theripybii'cagions_ ing 0 shiort stories; 55
- gssays and.critiques, and 4 small amount of pagtr ] com

ns. Not i d in the|foregoing count are the pi

dio, TV, and moti
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| authored. Both architects and artists as well as several avocational photographers
| have had their work chosen for exhibit. In addition to two men, one of whom is a
i professor and chairman of the art department of a large university and also an
. artist of considerable distinction, and the other a painter and teacher of private
i classes in art, 10 men!employed in other fields are also gifted painters who devote
their leisure time to art. Several of these men, most notably two high school
teachers, have produced some distinguished works which have been shown in
galleries and won prizes and sales for the artists. Musicians are less frequent than
artists among the men: there are, however, three musicians on; umvers:ty faculties,

two as heads of the department of music. Four men are performers or choral
directors in the field of entertainment. (pp. 19- 20)

Although these accomplishments are impressive, unfortunately their sig-
nificance is difficult to determine. First, one cannot compare these accom-
plishments with those of any other group. Although the reports meticu-
lously record the percentages and frequencies of the groups’ responses to
opinion items, their ratings of their marital satisfaction, and so forth, there
is no similar detailed information about their accomplishments. In fact, the
only information provided about their accomplishments is contained in the
paragraphs just quoted. There are no tables, frequencies, percentages, aver-

“ages, or any numerical information other than the paragraphs. However,
even with such information, there would need to be comparable data on the
accomplishments of individuals with similar educations and ages but with
lower scores on the intelligence test. Without such comparative information,
there is simply no way to know whether the highlyintelligent Terman group

“has achieved more than other similar groups which differ only in intelligence
scores. i .

Furthermore, as Oden has suggested it is dlfﬁcult to dlsentangle the role

- of intelligence from the role of social class in the! ‘accomplishments of the

group: , i
: | }

‘In the total picture, the variablés most closely associated with vocational success

are 4 home. background. in which the parents place b hrg}r value on education,

_encourage mdependence and ini iative, and expect a high levél of accomplishment;

good rnental health and all-round social and emotional ad] stment; _and the pos- :

ity.




i -
GRADES, TESTS, !AND ACCOMPLISHMENT 7

students; but more commonly, they were in skll]ed trades and clerical posi-
tions. Although there was a slight differenceiin childhood intelligence test
scores, the largest differences were in several ;other areas. First, the A par-
ents were of higher social class than the C parents. The A parents had better
educations; the A fathers were more oftenTprofessnonals and had more
community and professional honors. The A!homes had more mtellectual
resources, such as large libraries. The Cs more often came from broken or )
divided homes, and homes where money for the children’s educational costs
was more of an issue than in the A homes. The A parents gave more
encouragement to their children’s initiative, independence, success in school,
and desires to go to college. The As graduated from college in greater
numbers than the Cs (92 to 40%); they also achleved many more advanced
degrees_ Finally, the subjects had been rated by their parents and teachers as
children in 1922. The results showed the As to rate higher on “prudence and f
forethought,” “self-confidence,” “will power and perseverance,” and “desire
to excel.” In 1940, the subjects were rated again, this time by themselves,
their wives, and their parents. The As were;rated higher than the Cs on
“integration toward goals,” “perseverance,” “self-confndence," and “absence
of inferiority feelings.” The subjects rated themselves again in 1950 with the |
same results, except for the last category. They were also rated by field
workers in 1940 and 1950. The variables were selected to cover areas not
covered by the earlier ratings. The ratings Whlch best discriminated the .
groups in 1950 were, in descending order, ortgmahty, curiosity, poise, alert- =
nes$, appearance, attentiveness, attractweness, and speech.
- erhaps the most striking aspect of these results is the expectedly small .
g of mtelhgence scores, compared to the mf]uence of:social class educa-

cia

s turned_;o;.tt to be a healthy,

= most people, is not a genius.
shments cannot be reliébly assessed until there is
about the accomplishments of individuals who -~
ons but who had lower intelligence scores. Fur- i
e Terman study only mdlrectly bear on the ques-
ship of academ:c ablhty to hlgh-level accomphsh-. 0
15 50 extreme. - :

:nnted out m
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1 140-t0-145 zone and many miore than expected in the 1246-t0 155 zone. The
mean of the sample is at-a score attained by fewer than Y of 1% of the
.sample. Thus, even if there were a small correlation between accomplish-
' ment and intelligence, a group selected at such an extreme level of intelli-
 gence would be expe,cted to show considerable achievements, simply because
offthe selection ratio (Taylor and Russell, 1939).
' In sum, it is difficult to assess the relevance of the Terman study to the
i question of the relationship 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 IQ. The sample was
! selected at such an extreme level that generalizations are hazardous. How-
ever, it is clear that the persons included in the sample accomplished a good
| deal; and it is hard to argue that their accomplishments are not due, in large
" part, to their academic ability.

- SUMMARY AND DISCUSSION

What can we conclude about the relationship between academic ability,
academic success, and high-level real-life accomplishment? Perhaps the
most reasonable position is that academic talent is related to high-level
accomplishments in conjunction with several other variables.

The Berkeley studies found essentially no differences between the aca-

. demic ability or intelligence test scores of the creative and uncreative groups;

the major differences between the groups seemed to be personality meas-

- ures. However, IQs below 120 were seldom found among the groups of

e et g

scientists, mathematicians, architects, and writers, which suggests that a
certain level of academic ability is needed to mastér these fields.

The Terman longitudinal study shows that individuals with high Stanford-
‘Binet test scoresiaccomplishia good deal, although the level of accomplish-

. ment is somewhat uncertainbecause of the ambiguities of the reports of the

project. 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 cor-
relations between accomplishments and ;academic ability scores and grades,

',.wmch may not be surpnsmg cons:derm,g the d1ver51ty of cntena and sam-' =
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general, they suggest some link between academic ability and accomplish-
ments. ) - ’ :
The National Merit Scholarship Corpora?tion and the American College |
Testing Program studies and the other stucflies of student accomplishment
are limited by the fact-that they were conducted among college applicants
and college students, 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 accomplishmient should be
greatly different for college students than for adults. The accomplishments
are real ones, even if they are at the colleige level. The American College
Testing samples represent a broad range ofitalent. These studies found low
psitive relationships between academic talént and accomplishment.

The studies of general success and the sociological studies showed some
djrect effects of academic ability and grades on occupational status and
irlcome. Most of the overall effects of ability and grades are due to the ,
greater amounts of education they allow. These results lead to questions !
about the meaning of education and degre:es; but, in general, they suggest ]
t
a

=]

1at academic ability and academic pel:foig'mance affect academic success
nd progress, which in turn lead to occupational opportunities.
The meaning of these results may become clearer if we use an analogy
from sports. Let us say we have a measure @f height, collected at some time }
i} the school years. A student who is tall would be more likely to do well in a
port such as basketball than a shorter student. However, the student would
t do at all well without at least some |training in basketball. Clearly,
cellence in basketball is also influenced by the student’s other qualities—
bordination, strength, Jbalance, competitiveness, etc. All of this -may be
bnsidered as analogous to the relationship between measures of academic
pility and occupational attainment. Likel Keight in basketball, academic
bility is important in dccupational attainment; but, like being coached in
hasketball, education plays a vital role in|the attainment process. Again,
dccupational éttainmeni is also influenced py other factors, such as motiva- . -
_tlon, inventiveness, special talents, etc. Tg return to basketball, it is also
clear that good coachinig can sometimes pvercome deficiencies in *height.
- Dikewise, good education can help a person with low to moderate'gcadémic
-~ dbility reach high levels %)f occupational attainment. Also note that themore |
= effective the coaching, the lower the correlation between height and success :
- . ih basketball, and the-mbrg effective the edfication, the lower the correlation
~ between academic ability and occupationa] success: - =
One trend which merits further investigéti
| that abilities o
nore predictive of success i
' h

n

m oo o
S
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edge in the fields of advanced study the applicants planned to pursue pre- &
dicted later accomplishment better than the more general GRE tests. In
several of the industrial studies, tests designed for the professions that were
the topic of the study also predicted later accomplishment better than tests
of general academic ability. Several other findings were similar, such as the
Holland and Richards results showing that, in certain areas, achievement
measures did help predict nonacademic accomplishment. For example, a test
of English usage and knowledge predicted writing achievement, but a gen-
. eral composite measure did not. Several studies im business showed that
second-year business school grades were related to managerial success, but
admissions tests were not. All of these results can be interpreted as showing
that ability and training which are directly relatéd to a field do predict later
accomplishment in the field. Of course, the elements of achievement in
many fields are so complex that no test could assess them all. Perhaps this
accounts for the consistent result that biographical information about past
accomplishments in a given area or about activities similar or preliminary to
accomplishment in that area are the best predictors of later accomplishment
(Baird, 1976a). Biographical information can assess a broader range of
relevant behavior more efficiently than can a test. In any case, general
academic ability measures do not have the specificity of these measures, and
they are designed to predict general academic success across many different
kinds of programs. '

Beyond the nature of the tests developed to assess general academic abil- .
. ity, there is another possible explanation for the relatively low relationship
hetween academic ability and accomplishment. Guilford (1968) summarized
a'considerable number of studies that reported scatterplots of the relation-
_ship of scores on “convergent” and “divergent” ability tests which showed a
-typical.shape, as shown in Figure 1.

In Guilford’s system “convergent” abilities include academic ability,
whereas “divergent” abilities include various capacities that Guilford be-
hcves are related to creative accomplishment. Overall, there-was a general, -
small correlational relationship between convergent and divergent ability
tests. Few individuals who were quite low on the convergent ability tests
scored high on the divergent ablity tests. Although some individuals who
scored high on a test of convergent thinking also scored high on tests of :
, divergent thinking, many did not.
_ est scorers.on measures of dw?rgent thmkmg also tended to have lngh sco
~on measures of convergent t nkmg -

owever, the main point is that the hlgh- 5
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Creative
Behavior

Convergent Thinking

FIG. 1. Fan-shaped distribution of re[ationsh'ip between con-
vergent thinking and creative behavior.

correlation becomes even smaller; and if we limit the distribution to gradu-
ates of graduate or professional school (above point C, for example), the
correlation would be close to zero. It is clear that, within any of these
groups, any further selection on measures of convergent thinking would not
increase the proportion of people who demonstrate creative behavior, al-
though the average incidence of creative behavior would be higher than that
of groups scoring lower on measures of convergent thinking.

If Guilford’s ideas are acclirate, it would be virtually impossible to demon-

level accomplishment within any occupational or education group. It may

also be difficult to demonstrate a strong relationship- across all levels of
academic ability, although the highest levels of accomphshment would be

that high academic ability is no guarantee of high-level attainment.

notes that: i
|

educational attainment or test scores and job performance i ls invalid emdence
the effectlveness of c0gmtwe vanables as determmants of occupauonal statu
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strate 'a strong relationship between academic ability and creative or high-

expected among people with the highest academic ability. It should be noted _

This point is sumlar to that made by observers such as qpaeth (19'76), who

1"

‘It should be pointed out that any afgum'ent citing a low 'coﬁelanbn between' -
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entering an occupation were not the culmination of years of socialization, trlain-
ing, and selection. This olversight leads to the interpretation of correlations ob-
served within occupations’as if they were zero-order correlations penaiﬂiné to
broader populations.

In sum, it appears that academic ability is clearly a prerequisite to hiéher

- levels of education @nd thus a prerequisite to entrance to various high-level
occupations. People who enter these various occupations tend to be similar
in a number of other talents and traits as well as in academic ability. There-
fore, it is difficult to distinguish among people who tend to share common
personal characteristics, educational experiences, and professional vhlues.
Although a certain level of academic ability is required for entrance toithe
training demanded of people in the occupation, it would be very difficult to
demonstrate a high correlation between ability and success within these
occupations. In fact, considering these difficulties, some of the correlations
reported in this review may be surprisingly high. The full force of academic
ability is related to educational and occupational attainment, broadly de-
fined. Of course, the same studies show that a host of other variables are

-also relafed to attainment, which may tend to mute the direct effect of
academic ability. In general, then, academic ability does appear to play a
significant role in accomplishment across occupations, while its role w:;hm
occupations is difficult to demonstrate.
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