
to this school included report card grades
and achievement test scores—but not IQ
scores. In the study sample, both grades
and achievement test scores were highly
correlated with self-control and, to a lesser
extent, IQ. Thus, there is every reason to
suspect that restriction on range was at
least as severe for self-control as it was for
IQ. The IQ measure used, the Otis Lennon
School Ability Test, has published norms
based on data collected in 1995 from over
450,000 students in over 10,000 American
school districts. It was therefore possible to
correct estimates of the predictive validity
of IQ for restriction on range. In contrast,
normative data were available for only one
of several measures of self-control: A sam-
ple of 230 British 13-year-olds completed
the Eysenck Junior Impulsiveness subscale
in 1984. (I note also that Sackett et al.’s
excellent review misreported the direction
of the association between intelligence and
procrastination in this study. Self-con-
trolled students procrastinated less, whereas
more intelligent students procrastinated
more.)

In which direction does progress lie?
For the particular problem of range restric-
tion, one might exploit more sophisticated
means of correcting parameter estimates.
For instance, in the econometric literature,
the two-stage Heckman correction is
widely used to correct for bias in estimates
derived from selected samples. The Heck-
man correction has never been used in a
published psychology article.

Coincidentally, since winning the No-
bel Prize for his work on selection bias,
Heckman has devoted himself to the study
of noncognitive individual differences and
their effects on wages and other important
outcomes (see Borghans, Duckworth,
Heckman, & ter Weel, 2008). Given that a
shared goal of the social sciences is to use
the most powerful measurement and anal-
ysis tools to understand and improve the
human condition, it seems that in exploring
the vast territory of individual differences
not captured by high-stakes tests, cross-
disciplinary collaboration may be the most
promising way forward.
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Being Creative With the
Predictors and Criteria for

Success

James C. Kaufman and Mark D. Agars
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Bernardino

Sackett, Borneman, and Connelly (May–
June 2008) argued that several common
criticisms of cognitively laden tests are not
well supported by the literature. The au-
thors’ systematic exploration of research
surrounding seven specific criticisms is
laudable, and we do not find fault with their
conclusions as presented. In evaluating the
seven concerns, however, the authors
largely neglected the criteria that such tests
are intended to predict. As a result, readers
may come away with the erroneous conclu-
sion that all is well in the mass testing
world of cognitive ability. We wish to ex-
pand on Sackett et al.’s review by raising

concerns about traditional approaches to
defining academic and organizational suc-
cess. In doing so, we argue for the impor-
tance of creativity.

The authors addressed the “popular”
concerns, with a focus on the test-taking
process and the measures themselves. Con-
sequently, the larger decision-making con-
text in which such tests are used was given
little consideration. The strengths and
weaknesses of any predictor are necessarily
linked to the established criteria and cannot
be adequately evaluated without also ex-
amining the appropriateness of the mea-
sured outcomes it is intended to predict.
The limitations of cognitive testing, and the
importance of alternative predictors, are
best evaluated in the context of expanded
criteria.

The debate about “alternative” predic-
tors of performance has a long history in
industrial/organizational psychology and
education. Although cognitive ability re-
mains firmly entrenched as the strongest
predictor of performance (Schmidt &
Hunter, 2004), other constructs (e.g., con-
scientiousness) have predictive power.
However, less time has been spent exam-
ining criteria (Day & Schleicher, 2007).
We argue that criterion deficiency and stag-
nation may be as plausible a reason for the
continued validation of cognitive tests as
the integrity of the measures themselves.

The increased importance of cogni-
tive-based standardized tests in education
and employment selection naturally limits
the use of outcomes other than traditional
measures (e.g., grade point average). Are
grades the best possible criteria, however?
Enright and Gitomer (1989) identified
seven important generalized competencies
that graduate school professors and admis-
sions committees identified as being most
important; the ability to get good grades
was not on this list. Demonstrating the lim-
itations of cognitive-based tests, Sternberg
and Williams (1997) found some evidence
that when the criteria were expanded to
include dissertation ratings, the predictive
power of Graduate Record Examination
scores dropped. The danger is that these
findings may be used as evidence that such
outcomes are not relevant criteria rather
than as an indication that cognitive-based
predictors are not as comprehensive as we
tend to believe. We believe we must also
critically examine expanded criteria.

Indeed, Sackett et al. (2008) acknowl-
edged these concerns when they noted, “It
is important to differentiate between tech-
nical questions . . . and values-based ques-
tions, such as those about the relative im-
portance of one criterion versus another”
(p. 225, italics added). Clearly their article
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focused on the technical arena, and they
acknowledged that other questions (i.e.,
values-based) should be considered. What
was not mentioned, however, is that these
questions are not mutually exclusive; how
one defines the criteria will ultimately im-
pact the technical qualities of a test.

In thinking about expanding the crite-
ria, consider creativity, one of many non-
cognitive factors proposed to supplement
high-stakes testing. Enright and Gitomer’s
(1989) study identified creativity as one of
the desired admissions competencies. Cre-
ativity is also considered crucial to both
local and global economic success (Flor-
ida, 2002). People who are creative, in ad-
dition to being happier and in better phys-
ical health, are also more likely to be a
successful entrepreneur, to rise in a com-
pany, to persevere, and to produce better
dissertations (for an overview, see Kauf-
man & Beghetto, in press). Yet measures of
individual differences in creativity do not
predict many traditional school or work
indicators because such criteria often fail to
incorporate creative or innovative perfor-
mance (Sternberg & Williams, 1997).

Why would creative achievements be
a good choice as an additional criterion? In
addition to their value as performance out-
comes, measures of creativity show few
differences across gender or ethnicity. In
addition, self-perceptions of creativity are
often the mirror image of self-perceptions
of cognitive ability. One study found that
African Americans and Native Americans
had markedly higher self-assessments of
their creative abilities than their peers
(Kaufman, 2006). Therefore, testing con-
texts that incorporate less stereotypically
threatening tasks may reduce test anxiety in
underperforming groups.

Despite arguments for the inclusion of
creative performance in school- and work-
based criteria, creativity assessment is in-
consistent, often time-consuming, and ex-
pensive. There are valid reasons why
organizations and schools may not choose
to tackle such an undefined topic. Such
efforts are merit worthy, however, and one
example has proved quite fruitful. Stern-
berg (2008) changed the admission proce-
dures at Tufts University so that all com-
ponents of his successful intelligence
model (including creativity) are optional
predictors. He found that this new system
predicts college success more accurately
than standard admissions tests alone; in
addition, ethnic differences are signifi-
cantly reduced. The quality of applicants
rose (indeed, despite deemphasizing SAT
scores, the average SATs of applicants in-
creased), and minority admissions went up
(Sternberg, 2008).

Popular opinions are often misin-
formed. Sometimes, however, these opin-
ions shed light on the limitations of an
accepted approach. We do not disagree
with the technical points that Sackett et al.
(2008) argued. We believe, however, that
the popular opinion that high-stakes tests
do not always predict real-life success may
reflect that our efforts to measure perfor-
mance are lacking. We offer creativity as
an example of one of many noncognitive
characteristics that could be used both as a
way of identifying new criteria and/or as a
component of the selection process. We are
not arguing the importance of high-stakes
tests; we just think the entire process could
benefit from an expanded consideration of
creativity.
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The Absence of
Underprediction Does Not

Imply the Absence of
Measurement Bias

Jelte M. Wicherts
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Sackett, Borneman, and Connelly (May–
June 2008) recently discussed several crit-
icisms that are often raised against the use
of cognitive tests in selection. One criti-
cism concerns the issue of measurement
bias in cognitive ability tests with respect
to specific groups in society. Sackett et al.
(2008) stated that “absent additional infor-
mation, one cannot determine whether
mean differences [in test scores] reflect true
differences in the developed ability being
measured or bias in the measurement of
that ability” (p. 222). Their discussion of
measurement bias appears to suggest that
measurement bias in tests can be accurately
detected through the study of differential
prediction of criteria across groups. In this
comment, we argue that this assertion is
incorrect. In fact, it has been known for
more than a decade that tests of differential
regression are not generally diagnostic of
measurement bias (Millsap, 1997, 1998,
2008).

Differential prediction implies differ-
ences across groups in the prediction of
criterion scores (e.g., grade point average,
ratings of job performance) from ability
test scores. Differential prediction can be
revealed in the regression context by group
differences in the regression lines relating
the criterion scores to the ability test scores.
Measurement bias exists when two individ-
uals who are identical on the construct(s)
measured by a test but who are from dif-
ferent groups have different probabilities of
attaining the same score on the test (i.e.,
they have different expected test scores). A
test is considered free of measurement bias,
or measurement invariant, if the two per-
sons described above have the same prob-
ability of attaining any score on the test
(Mellenbergh, 1989). Sackett et al. (2008)
subscribe to this definition of measurement
invariance, as do we. Measurement invari-
ance in the test can be studied directly at
the item, parcel, or subtest level by adopt-
ing measurement models such as those
from item response theory or confirmatory
factor analysis (CFA). Within these mea-
surement models, the equality over groups
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