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Abilities are as important as interests in career choice and development. Reviving
cognitive assessment in career counseling promises to help counselees better
understand their career options and how to enhance their competitiveness for the
ones they prefer. Nearly a century of research on human cognitive abilities and
jobs’ aptitude demands in the U.S. economy reveals that the two domains are
structured in essentially the same way. The author describes that common struc-
ture and how it can be used in assessing person-job match in terms of general abil-
ity level and ability profile. She also suggests ways of resolving various technical
and professional questions, such as which cognitive abilities to assess, how to assess
them, what the most useful aptitude-based occupational classification would be,
and how to use cognitive assessments in a broader “reality-based exploration”
process intended to expand people’s career opportunities.
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As a graduate student in sociology in the 1970s, I was always struck by that
field’s dehumanized view of people: We are not really individuals but fungible
beings who seek the same ends (status and power) and would “get ahead” equal-
ly were it not for the obstacles that others put in our paths. In sharp contrast,
vocational psychology viewed people as unique beings, with different interests
and abilities, who actively seek to implement their sense of self by their choices
of career. ‘

I was therefore puzzled by one aspect of vocational psychology—why did the
field no longer pay much attention to one of the twin pillars in person-job match?
Why did the career literature say so little about abilities and their role in coun-
seling? In fact, why had it become somewhat hostile to the measurement of abil-
ities? The reason was not that abilities lacked importance. Indeed, local com-
munity college counselors were telling me that knowing how to deal with abili-
ties was their biggest concern. Specifically, how should they discuss abilities with
counselees when helping them select majors and careers? To them, it seemed
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wrong to tell a student (and they did not) that he or she lacked the ability to pur-
sue a stated goal (say, medical school), but nor did it seem right to withhold that
judgment (which they usually did) when costly failures were certain to follow.
Counselors felt “damned if they did, and damned if they didn’t”

Their dilemma was the answer to my puzzle. The civil rights and women’s
movements had made counseling psychologists reluctant to tell counselees they
could not become whatever they wished to be. The field had also become averse
to using any assessment that yields different answers, on the average, to different
demographic groups—which most do. A brief war erupted over purported sex
bias in interest measurement in the late 1970s, as the field struggled with male-
. female differences in interest profiles. But vocational interests have the advantage
of being different in kind, not level. I can be just as delighted with my “vocational
personality” score as you are with yours, even when they represent opposite cor-
ners on Holland’s hexagonal model of interests, say, investigative versus enter-
prising. You and I may differ dramatically, but neither is better. We may pursue
different paths— science versus the law—but both are bright with opportunity for
success.

The picture is different with abilities, however, because being different usual-
ly means being stronger or weaker. We might not mind leaming that one of us
has a distinctly quantitative profile and the other a verbal one, or even that nei-
ther of us can carry a tune, but neither of us wants to learn that we score below
average in academic ability or general intelligence. Counselors are understand-
ably no more eager to transmit such information than we are to receive it, pre-
cisely because of its seeming importance. Low general ability does not promise a
different type of success but a struggle to succeed.

But what do we really know about abilities? Might they simply be the product
of opportunity, interest, and effort? Can they be measured without cultural bias?
Which ones, if any, actually predict career choice, performance, and satisfaction?
These are empirical questions about which allied fields have provided much new
information in recent decades. if we are to revive cognitive assessment, as I
believe we should, any revival will enhance career counseling only if it is firmly
and confidently grounded in fact, not fear or fancy. I will therefore highlight what
has been learned in recent decades about human cognitive abilities and, just as
important, about the cognitive abilities that occupations actually require for good
performance.

Knowing these facts does not tell us how to use them wisely. It was, after all,
confusion over how to use information about abilities that led vocational psy-
chologists to pull back from cognitive assessment in the first place. I have spent
much of the past.two decades pondering the professional challenges that indi-
vidual and group differences in ability pose for practitioners in both vocational
counseling and employee selection. I do not pretend to have resolved these chal-
lenges, but perhaps the corisiderations I offer later in this article can help speed
a beneficial revival of cognitive assessment in career counseling.
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COGNITIVE ABILITIES

The field of human cognitive abilities is one of the oldest and most technical-
ly sophisticated in all of psychology. The following basic information can be
found in any good textbook on mental abilities (e.g., Brody, 1992; Jensen, 1980,
1998; Plomin, DeFries, McCleam, & McGuffin, 2001), articles relating abilities
specifically to employment (e.g., L. S. Gottfredson, 2002a; Lubinski & Dawis,
1992; Schmidt & Hunter, 1998), and publications for more general audiences
(e.g., L. S. Gottfredson, 1996b, 1998, 2000).

What Is a “Cognitive Ability”?

The term ability refers to an attribute of individuals revealed by differences in
the levels of task difficulty, on a defined class of tasks that individuals perform
successfully when they have the opportunity and motivation to do well (see
Carroll, 1993, pp. 3-9). For instance, there are distinct abilities in using language
(verbal aptitude) and visualizing objects in three-dimensional space (spatial apti-
tude). Cognitive abilities involve tasks that are primarily mental and not physi-
cal. That is, they require “thinking,” some mental manipulation of information
or ideas. Abilities are what people can do, not their style of doing it. Abilities are
not the bodies of knowledge that people amass but their apiness in amassing
them. ‘

What Is the Structure of Human Cognitive Abilities?

Vocational psychology has found it extremely useful to determine the number
and relatedness—that is, the structure—of vocational interests. Knowing the
structure of cognitive abilities is just as important. Whereas vocational interests
are related in an hexagonal arrangement, cognitive abilities turn out to be organ-
ized in a hierarchy according to their generality-specificity. Each higher level in
the hierarchy represents abilities that are more general, that is, encompass a
broader range of tasks. The major levels of generality are illustrated by Carroll’s
(1993) three-stratum theory, which summarizes his reanalysis of more than 400
factor analytic studies on the structure of human mental abilities. Figure 1 pro-
vides a much simplified version of it. ,

At the lowest level, Stratum 1, are the most specific abilities assessed by stan-
dardized mental tests, such as reading decoding, memory span, and associative
memory. These abilities not only are relatively narrow in scope but also tend to
be complex composites of the higher order abilities, situational factors, and
noncognitive traits that might influence performance on a specific type of task in
particular settings. At the next higher level of generality, Stratum 2, are the well-
known group factors of Ability, including verbal aptitude, spatial aptitude, and
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Figure 1. Hierarchical structure of cognitive abilities.

Source. Figure reprinted from L. S. Gottfredson (2003) with permission from Allyn & Bacon.

Note. This simplified rendition of the hierarchical model draws from Carroll’s (1993, chap. 15)
three-stratum summary of the evidence. Verbal, spatial, and memory represent three of his eight
Stratam 2 factors, respectively, Crystallized Intelligence (2C), Broad Visual Perception (2V), and
General Memory and Learning {2Y). The Stratum 1 abilities sampled here are reading decoding
{RD), listening ability (LS), verbal (printed) language comprehension (V), visualization (VZ),
visual memory (MV), memory span (MS), associative memory (MA), maintaining and judging
thythm (U8), quantitative reasoning (RQ), and expressional fluency (FE). See Carroll {p. 626) for
the five other Stratum 2 factors in his summary model, as well as for the other Stratum 1 factors
that are correlated with the Stratum 2 factors shown here in Figure 1. g = general mental ability.

the like. Carroll identifies eight, including fluid intelligence (reasoning), crystal-
lized intelligence (language), broad visual perception (spatial), general memory,
and broad auditory perception. These broad abilities are somewhat distinct
because each relates to aptness in performing a different class of tasks. But all the
Stratum 2 abilities are also substantially correlated in any diverse sample of indi-
viduals, because all measure something in common, namely, a general mental
ability to process information of any sort. In fact, research has shown that they all
consist primarily of that same more fundamental ability—the Stratum 3 factor
called “g” (short for the general mental ability factor). One Stratum 2 ability, -
fluid intelligence (reasoning), seems essentially isomorphic with g itself. IQ tests
are imperfect but good measures of this most general factor, g. One of Carroll’s
(1993) important contributions was to reconfirm that despite the impressive vari-
ety of tests factor analyzed over the decades, only a single general factor—that is,
only one Intelligence —ever emerges at the most general, Stratum 3 level. In con-
trast to Stratum 1 and 2 abilities, g not only encompasses the broadest range of
mental tasks (apparently all of them) but also is the most psychometrically uni-
tary (unidimensional) of the factors. (Whether it is biologically unitary has been
a matter of much debate.)

Other research has revealed crucial differences among the three strata of abil-
ities. First, the more general an ability is, the more stable and heritable it is.
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Moreover, both stability and heritability increase with age, becoming fairly high
by late adolescence for the broad factors. Conversely, the more specific or narrow
an ability is, the more trainable and subject to shared family influences it seems
to be. These facts are exceedingly important. They mean that there may be much
scope for changing our narrower skills but that we must work with (rather than
expect to change) our most general abilities. Research on the structure of human
abilities is now turning to their genetic relatedness, focusing so far on how abili-
ties in Strata 2 and 3 interrelate. The phenotypic (observed) correlations among
them (all those examined so far) are almost entirely genetic in nature, and their
genetic overlap resides almost exclusively in the same set of geries that account
for g.

Second, the most general abilities are the best overall predictors of job per-
formance. Personnel psychologists once thought that each job—indeed, each set-
ting for a job— required its own highly specific and idiosyncratic profile of skills
and abilities. That belief has now been decisively refuted. Meta-analyses have
shown that the most general ability, g, predicis performance to some extent in all
jobs. In contrast, Stratum 2 abilities add little to the prediction of performance
above and beyond g and then only in selected groups of jobs (e.g., spatial ability
in certain technical and artistic jobs, speeded tests of clerical ability in clerical
jobs). Stratum 2 abilities tend to predict job performance fairly well but general-
ly only to the extent that they also reflect g.

This is not to say that specific skills are unimportant. Far from it. This is to say
only that more general abilities are more broadly useful across the great variety
of tasks and settings that we encounter in the workplace. Moreover, training and
experience bring out, not erase, the impact of differences in our more general
abilities because they provide occasions for us to exploit those ahilities. The fore-
going results on predictive validity are important because they mean that low
general abilities greatly constrain the range of a person’s options in the work-
place. Low general ability is seldom a problem among students in 4-year colleges
because colleges avoid admitting them, but it is 2 common constraint in other
populations.

A third, more recent finding qualifies the hierarchical model in a manner that
directly affects career counseling;: Stratum 2 abilities are highly correlated among
individuals of below average IQ (g), but the correlations weaken in higher IQ
populations. In other words, brighter individuals tend to have more jagged
Stratum 2 ability profiles. This suggests that profile shape may add more to the
prediction of performance, beyond profile level, in higher IQ populations.

A final fact should be noted. The broad cognitive abilities tend not to corre-
late much with either vocational interests or personality (e.g., Ackerman &
Heggestad, 1997). The relative independence of the cognitive and noncognitive
domains means that cognitive assessments provide useful information that can-
not be obtained from the noncognitive inventories of personal traits. There are
important points of overlap, as we shall see, but they are fairly localized.
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But Aren’t There Multiple Intelligences?

Both Gardner (1983) and Sternberg (1997) have proposed “multiple intelli-
gences” theories. Many people infer from them that everyone can be “smart” in
some way, but this is not so. Neither theorist has demonstrated that his proposed
intelligences parallel g as higher order factors at the top of the hierarchical struc-
ture of mental abilities. Gardner rejected the notion of even measuring his eight
intelligences (Hunt, 2001), and four of them (linguistic, logical-mathematical,
spatial, and perhaps musical) seem to reflect known abilities at the narrower
Stratum 2 level (Carroll, 1993, p. 641). Profile differences among the Stratum 2
abilities cani be important, as just noted, but no Stratum 2 ability will be strong
unless its core ingredient, g, is strong too. Stemberg et al. (2000) purported to
have evidence that an independent “practical intelligence” exists, is independent
of g, and predicts “success” at least as well as g, but independent analyses of their
evidence prove the claims to be false (Brody, in press-a, in press-b; L. S.
Gotifredson, in press-a, in press-b).

Emotional intelligence has become a popular concept of late, but whether it
reflects more than established traits of personality and intellect remains unclear.
Recent evaluations also document confusion in its conceptualization, problems
in scoring, low reliability, and disappointing predictive validity (e.g., Davies,
Stankov, & Roberts, 1998; Petrides & Furmnham, 2000; Roberts, Zeidner, &
Matthews, 2001). The concept may reflect yet another assault on that vexing old
problem —how to understand and measure “interpersonal” or “people” skills. I
have long been frustrated by the lack of any classification of interpersonal abili-
ties comparable to those for mental and physical competence but have begun to
suspect that they represent the intersection of intellect and personality—the
mentally adroit application of people—pleasing personality traits such as socia-
bility and extraversion that motivate others to learn, buy, follow, and the like.
There is no evidence, however, for a general emotional intelligence factor at any
level of the three-stratum hierarchy, letalone alongside g at the top. Interpersonal
and intrapersonal skills may be very important in cerfain activities and settings,
but they do not seem to constitute broad cognitive abilities.

In short, despite intimations otherwise, the hierarchical model still captures
our best knowledge about how human cognitive abilities relate to each other and
affect performance in the real world. '

Are Cognitive Abilities Measured Validly and Fairly?

Counseling psychologists have rightly been concerned that cognitive tests be
fair and accurate. Fortunately, every national panel of diverse experts that has
been convened in recent decades to examine the issue (Hartigan & Wigdor,
1988; Neisser et al., 1996; Wigdor & Gamer, 1982; see also L. S. Gottfredson,
1997a) has reached the same conclusion, The major mental tests do indeed
measure the cognitive abilities of native-born, English-speaking Americans valid-






