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The relationship between general cognitive ability (GCA) and overall job performance has been a long-

accepted fact in industrial and organizational psychology. However, the most prominent data on this

relationship date back more than 50 years. This meta-analysis examines the relationship between GCA and

overall job performance using studies from the current century. Results across 153 samples and a total

sample size of 40,740 show a mean observed validity of .16, with a residual SD of .09. Correcting for

unreliability in the criterion and correcting predictive studies for range restriction produces a mean corrected

validity of .22 and a residual SD of .11. While this is a much smaller estimate than the .51 value offered by

Schmidt and Hunter (1998), that value has been critiqued by Sackett et al. (2022), who offered a mean

corrected validity of .31 based on integrating findings from prior meta-analyses of 20th century data. We

obtain a lower value (.22) for 21st century data.We conclude that GCA is related to job performance, but our

estimate of the magnitude of the relationship is lower than prior estimates.
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The general cognitive ability (GCA)–overall job performance

relationship is viewed as well-documented. Schmidt and Hunter

(1998) have positioned GCA as the single best predictor of job

performance. Their meta-analytic review of the validity of widely

used predictors offered, for each predictor, its incremental validity

over GCA. This frames GCA as the starting point; the value of other

predictors is in terms of the increment provided. They report a mean

operational validity (i.e., corrected for error of measurement in

the criterion and for range restriction) of .51; the uncorrected

value is .28.

However, recent developments are prompting a revisiting of this

estimate of the validity of GCA. It is normative in the personnel

selection field for a meta-analytic estimate of the mean predictor–

criterion relationship to make use of three things: (a) an estimate of

the mean observed validity, (b) an estimate of the mean criterion

reliability, used to correct the observed validity estimate, and (c) an

estimate of the mean amount of range restriction, used to further

correct the validity estimate (Sackett et al., 2022).

Recent research has revisited two of these three. Regarding the

second point, Zhou et al. (2022) noted that the most widely used

mean interrater reliability estimate for supervisor ratings of job

performance is the .52 value provided by Viswesvaran et al. (1996).

That value is based on a meta-analysis of 42 studies, and the study

did not consider job complexity as a moderator. Zhou et al.’s (2022)

updated estimate is based on 136 studies and notes a marked

difference in findings between supervisory/managerial jobs (mean

reliability = .46) and nonsupervisor/managerial jobs (mean

reliability = .61). Note that a lower reliability value produces a

larger correction (e.g., an observed validity of .30 corrects to .44 if

.46 is used as the reliability estimate and to .38 if .61 is used).

With respect to the third point, Sackett et al. (2022) reexamined

the range restriction correction used to estimate operational validity

for GCA in predicting overall job performance. They documented

that (a) range restriction will generally be much smaller in

concurrent validity studies (i.e., when the predictor is not used

directly in screening) than in predictive studies (i.e., predictor used

directly in screening), (b) the validity studies used in Schmidt and

Hunter (1998) analysis were from settings where the predictor was

not used in screening, and (c) the range restriction factor used in

Schmidt and Hunter (1998) is not plausible in concurrent studies.

Sackett et al.’s (2022) position has been challenged by Oh et al.

(in press), who argue that conditions under which concurrent studies

produce large range restriction are more common than Sackett et al.

posit. Sackett et al. (2023) agree that it is possible to obtain sizable
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range restriction in concurrent studies but argue that is not plausible

that these conditions make up the bulk of the cumulative meta-

analytic data on validity. Combining Zhou et al.’s (2022) revised

estimates of interrater reliability and Sackett et al.’s reassessment of

range restriction results in a mean operational validity estimate for

GCA of .31, considerably smaller than Schmidt and Hunter’s (1998)

mean value of .51.

The present article reexamines the first component of a meta-

analytic validity estimate, namely the mean observed validity using

GCA to predict overall performance, via a meta-analysis of studies

reported between 2000 and 2021. We observe that the data used to

estimate GCA–performance relationships are quite old. The

Schmidt and Hunter (1998) summary, which is the go-to citation

for GCA validity, relies solely on Hunter’s (1983) evaluation of

validity studies of a single measure (the GCA composite from the

General Aptitude Test Battery [GATB]) conducted prior to 1972.

Note that Schmidt and Hunter (1998) presented validity only for

jobs of moderate complexity (Level 3 of a five-level job complexity

scale); the mean observed validity across all jobs was .25 (Sackett et

al., 2022). As mean validity for other predictors examined in both

the Schmidt and Hunter (1998) and the Sackett et al. (2022)

summaries of meta-analytic validity estimates across predictors are

not limited by job type, we use an all-jobs estimate for GCA as well.

Beyond Schmidt and Hunter (1998), four additional meta-

analyses of the GCA–job performance relationship have been

reported. Hartigan and Wigdor (1989) analyzed 264 GATB validity

studies more recently than those reported in Schmidt and Hunter

(1998), namely from the 1970s and 1980s, reporting a mean

observed validity of .21. Schmitt et al. (1984) analyzed 25 studies

relating ability to supervisory ratings in the time period of 1964–

1982, reporting a mean observed validity of .22. Bertua et al. (2005)

reported a meta-analysis of 12 studies done in the United Kingdom,

reporting a mean observed validity of .22. Despite the relatively

recent publication date, all studies are pre-2000; in fact, 50% of the

meta-analyzed studies are pre-1950. Salgado et al. (2003) reported a

meta-analysis of European studies, reporting a mean observed

validity of .29. Of 93 studies, only one study was post-2000, 19 were

from the 1990s, and half were prior to 1960. So, our cumulative

literature is quite old, and mean observed validity estimates range

from .21 to .29.

Nye et al. (2022) presented a related meta-analysis. Their question

was about the incremental validity of specific abilities over GCA in

predicting task performance, organizational citizenship behavior,

and counterproductive work behavior. However, unlike the work

presented here, they did not examine overall job performance. In the

spirit of the present work, they also focused on more recent research,

examining studies between 1990 and the present.

Is there a conceptual reason to question whether prior findings

still hold today? We believe it would be hard to offer any reason to

expect that GCA is no longer related to performance. Prior work

reports that GCA validity increases with job complexity, though

useful relationships are found even for the least complex jobs

(Hartigan & Wigdor, 1989). With the shift from a manufacturing

economy to an information economy, there are conflicting

predictions about the effect on the cognitive complexity of work

in general. Advancements in technology have prompted three major

hypotheses surrounding impacts on work demands: Increased

automation will result in less skilled work by offloading major tasks

to automated machinery (deskilling), advancements in technology

will create new demands on workers and increase the overall

complexity of work (upgrading), and last, technology will affect

work in both directions and some occupations will be deskilled

while others are upgraded such that occupations that fall in the

midrange of skill complexity will decline (polarization). Due to the

varying effects of technology across different dimensions of work, it

is difficult to determine which hypothesis is best supported

(National Academy of Sciences, 1999).

We do note two issues that could result in a difference between the

earlier Schmidt and Hunter (1998) findings and more present studies.

The first is that while modern conceptions of job performance view it

as multifaceted, including task performance, organizational citizen-

ship, and the avoidance of counterproductive work behaviors

(Rotundo& Sackett, 2002), Sackett et al. (2017) documented that the

GATB studies, which were used as the basis for the Schmidt and

Hunter (1998) estimate, were exclusively measures of task

performance. Conceptually, task performance would be expected

to be more cognitively loaded than citizenship or counterproductive

work behavior. A meta-analysis by Gonzalez-Mulé et al. (2014)

supports this logic, finding much stronger relationships between

GCA and task performance than between GCA and citizenship or

counterproductive behavior. Thus, if newer research focuses on this

broader conception of job performance, we would expect to see

smaller relationships than with the prior narrower conceptualization

of job performance as limited to task performance.

The second issue is that the nature of work has changed. There has

been a large reduction in manufacturing jobs and an increase in jobs

with public-facing and teamwork components, thus changing the

nature of task performance. To the degree that core job tasks

increasingly involve one-on-one (e.g., customer service) and team

interactions, task performance takes on a larger interpersonal

component. The argument here is not that cognitive ability is no

longer important, but rather that the criterion space is broader,

incorporating interpersonal skills to a larger degree, and lowering

the portion of the criterion space that is driven by cognitive skills.

To illustrate change over time in the interpersonal demands of

jobs, we compared an interpersonal skill score based on O*NET

ratings collected between 2004 and 2021 of 15 generalized work

activities in the interpersonal domain (Burrus &Way, 2017) with the

single-item “People” rating from the Dictionary of Occupational

Titles (DOT), the predecessor to O*NET, collected between 1977

and 1990. Across all occupations in theDOT, the mean People score

was 1.61; across all occupations in O*NET, the mean interpersonal

skills score was 3.16.1 We interpret this as evidence of broad

increases in the interpersonal skills requirements of work. Thus, to

the degree that interpersonal skill increases as a variance component

in task performance, and consequently, overall performance, the

ability–performance correlation would be expected to decrease.

We suggest that revisiting the GCA–performance relationship is

useful. After all, it is uncomfortable to rest one’s conclusions on

very old data. We propose a meta-analysis of studies reported in the
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1 O*NET contains a crosswalk to the DOT Data-People-Things ratings,
and we found a correlation of .62 between the O*NET scale labeled Leading,
Motivating, and Coordinating by Burrus and Way (2017) and the People
score. Given that People is a single-item rating, we view this as a strong
correlation between the two. As the O*NET score is on a 5-point low-to-high
scale and People is on a 9-point high-to-low scale, we reverse-scored the
People rating and transformed it to a comparable 5-point, 1–5 scale for
purposes of comparison.
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current century. With the large body of literature on the changing

nature of work, we concluded that we wanted a contemporary

estimate of validity. The move from the 20th to the 21st century

seemed a natural break point, hence our decision to focus on 21st

century studies. We believe that such an examination yields a

validity estimate that is current and credible.

Our a priori expectation was that few researchers set out to study

the relationship between GCA and performance, viewing that

relationship as so well-established that newwork is not a meaningful

contribution. However, our expectation was that researchers

examining other predictors (particularly novel predictors) may

with considerable frequency include a GCA measure in their study

to compare validity across predictors and to assess the incremental

validity of a new predictor over GCA. Thus, while we searched

broadly for studies, one aspect of our search strategy was to seek

studies that focused on incremental validity of other predictors over

GCA in predicting a job performance criterion, from which we

extracted information about the validity of the GCAmeasure. Of the

publicly available studies that we located, 69% were studies in

which the incremental validity of another measure over GCA was

examined.

Potential Moderator Variables

We examine eleven potential moderator variables, which we

group into two categories. We first discuss five features that may

serve as confounds, distorting our ability to gain insight into validity

(e.g., studies of a single job vs. studies pooling data across multiple

jobs). We then turn to six features that may identify sources of

substantive differences in validity (e.g., use of overall performance

vs. task performance as the criterion).

The Role of Study Designs Examining

Incremental Validity

Readers of an earlier version of this work suggested that the

extensive use of studies examining incremental validity may

produce biased results. Their argument has several components. The

first is that studies successful in finding incremental validity above

and beyond GCA for an alternate predictor were more likely to be

accepted for publication, while studies, where the new predictor of

interest did not show incremental validity over GCA, would be seen

as less of a contribution and thus be rejected for publication. The

second component of the argument is that incremental validity for an

alternate predictor would be more likely to be found in settings in

which, due to sampling error alone, GCA validity was in the lower

tail of the GCA validity distribution. Lower GCA validity makes it

easier for a new predictor to show an increment in validity. If both

aspects of this argument were true, then the set of studies available

for meta-analysis would draw from the low end of the GCA validity

distribution and thus underestimate GCA validity. In response to this

concern, we examined two moderator variables. First, was

incremental validity examined in the study or not? Second, among

studies that examined incremental validity of an alternate predictor

over GCA, was incremental validity found or not? Comparing GCA

validity in these differing conditions will permit a response to the

possibility that studies examining incremental validity produce

biased results.

Overall Performance Versus Task Performance

We compare studies using a broader overall performance criterion

with those focusing on a narrower conception of performance

limited to task performance. One argument is that higher validity

should be expected for studies using the narrower task performance

criterion, as such a criterion excludes less cognitively loaded aspects

of performance (e.g., citizenship, counterproductive work behav-

ior). A contrary position is that with changes in work that add

interpersonal and teamwork components to a great many jobs, task

performance itself will include a variety of less cognitively loaded

aspects of performance, resulting in no difference in validity for task

performance criteria versus overall job performance criteria. Given

these competing positions, we do not offer a specific hypothesis but

pose a comparison between task performance and overall

performance criteria as a research question.

Single Job Versus Data Pooled Across Jobs

We compare studies focusing on a single job with studies pooling

data across multiple jobs. Pooling data are problematic if the jobs

combined differ in their mean level on the predictor. Our sense is that

supervisors evaluate performance relative to others doing the same

job: Someone performing well on a less complex job is likely to

receive the same performance rating as someone performing well on

a more complex job. For example, the level of GCA needed to be an

above-average computer programmer is higher than that needed to be

an above-average data entry clerk. So, although high GCA is needed

for high performance in some jobs, low ability can still yield high

performance in other jobs. In short, if jobs differ in mean GCA but do

not differ in mean performance rating, one will get a lower validity

estimate if one pools the data and computes a single validity estimate

than if separate estimates are computed within job and averaged.

Ostroff (1993) offered a useful treatment of the effects of between-

group and within-group variance on correlation coefficients.

We note that the database used for the classic Schmidt and Hunter

(1998) estimate is exclusively single job. The data we compile here

include a mixture of single- and multijob studies. We assert that a

single-job estimate is really what the field wants. The question we are

asking is “If multiple applicants present themselves for a given job,

does GCA predict which of them will perform well and which will

perform poorly?” Thus, we suggest it will be useful to differentiate

single- andmultijob validity studies, which is a distinction that we do

not typically see drawn in meta-analyses of selection measures.

We do not offer a specific hypothesis about a difference in validity

between single- and multijob studies, as an expectation of lower

validity in multijob studies is contingent on predictor mean

differences among the pooled jobs. We do not know whether the

jobs pooled in our data set differ in predictor means, as only pooled

means are reported. Thus, we view this as a research question.

Should lower validity be observed in multijob studies, we would

advocate reliance on the single-job studies.

Predictive and Concurrent Designs, With

Applicants or Incumbents

We compare studies using predictive and concurrent designs,

using applicants or incumbents. Sackett et al. (2022) showed that

large restriction of range is less likely to occur in samples of current
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employees, where the predictor in question was not used for

selection, but is potentially sizable in predictive studies with

applicants, with the predictor used in selection. We note that the

term “predictive” can refer either to applicant samples or to current

employee samples where the criterion is obtained at a later point than

that at which the predictor is administered to employees. This latter

form of predictive design is also not likely to exhibit substantial

range restriction, as the predictor was not used in selection. Thus, we

code studies separately as predictive versus concurrent and applicant

versus incumbent and hypothesize lower mean observed validity in

predictive studies using applicants (Hypothesis 1).

Publicly Available Versus Consultant-Provided Samples

We compare publicly available studies (e.g., studies available via

online search) with unpublished studies obtained by contacting

members of the Society for Industrial and Organizational Psychology

(SIOP) and consulting firms in the personnel selection domain. An

initial version of our work was presented at an SIOP conference,

focusing solely on publicly available studies (Griebie et al., 2022). The

present version adds both additional public studies and the consultant-

provided unpublished studies. We have no specific expectation as to

differences in findings for public studies versus consultant-provided

studies and report the comparison as an exploratory analysis.

Rating Versus Objective Criteria

We compare studies using supervisory ratings as criteria with

those using objective measures. Prior meta-analytic work has

reported higher validity for objective measures (Schmitt et al.,

1984), and we hypothesize the same here (Hypothesis 2).

Managerial Versus Nonmanagerial Jobs

We compare studies using managerial samples with those using

nonmanagerial samples. Prior meta-analytic work has reported

higher validity for managerial jobs (Bertua et al., 2005: Salgado

et al., 2003). This is consistent with work reporting higher validity

for more cognitively complex jobs than for less complex jobs (e.g.,

Gutenberg et al., 1983). Thus, we hypothesize higher validity for

managerial jobs than for nonmanagerial jobs (Hypothesis 3).

Cognitive, Interpersonal, and Physical Demands

Finally, we examine the relationship between job characteristics

and validity. Prior research has focused on the cognitive demands of

jobs and found higher validity for jobs higher in cognitive

complexity (Gutenberg et al., 1983; Hunter, 1983). We hypothesize

the same here (Hypothesis 4).While our a priori focus based on prior

research was on cognitive demands, we also conducted exploratory

analyses of interpersonal and physical demands as well, reflecting

the “Data-People-Things” structure used in the DOT.

Method

Sample

Our goal was to locate studies from 2000 to 2021 that correlate a

measure of GCA with a broad overall job performance criterion.

Given that past meta-analyses treated measures of task performance

as reflecting overall performance, we searched for studies using

overall performance or task performance as a criterion to compare

the two. We used four search strategies. First, we used Google

Scholar to search for studies including the terms “cognitive ability,”

“job performance,” and “incremental validity.” This resulted in a set

of 5,050 studies. Without the term “incremental validity,” the search

returned an unwieldy 1.6 million studies. Second, we searched the

metaBUS database (Bosco et al., 2017) for the years 2000–2021 for

studies including a measure of cognitive ability and a measure of job

performance. This produced 86 samples. Third, we searched the

ProQuest dissertation database for dissertations for the years 2000–

2021 including a measure of cognitive ability and a measure of job

performance. This produced 83 samples. Last, we solicited

unpublished studies. We contacted the 306 individuals in the

SIOP membership directory who listed personnel selection as an

interest. We also examined the 2020 SIOP conference program and

identified 28 consulting firms that advertised in the program. We

examined the website of each firm and contacted all firms that

reported engaging in selection system development and validation

work. This outreach produced 34 samples.

Many practitioners were willing to make study results and

technical reports available to us only under the condition that the

study not be identifiable, citing client’s unwillingness to make

findings public. We agreed to confidentiality and adopted a strategy

of assigning each study a code (e.g., Consultant Study 1) rather than

providing a complete citation for each study. This creates tension

between two desirable attributes. On the one hand, anonymity made

it possible for us to include these unpublished studies, thus

increasing the scope of the meta-analysis. On the other hand, the

technical reports are not available to readers of the meta-analysis,

thus limiting their opportunity to review judgments we made about

study features. To address this, we provide two separate sets of

meta-analytic results: including and excluding these nonaccessible

studies. Thus, readers believing that only publicly available studies

should be included can focus only on findings from such studies.

These searches resulted in a total of 153 samples meeting the

inclusion criteria below, with a total sample size of 40,740, a mean

sample size of 266, and a median sample size of 153. The 153

samples were coded on the measures described below. Each sample

was coded separately by two members of the project team, a

consensus was made between coders, and coding was reviewed by

the senior member of the team. The mean intraclass correlation

coefficient, ICC(1) prior to consensus discussion was .90. The

Appendix reports details on each study. Figure 1 contains a

Preferred Reporting Items for Systematic Reviews and Meta

Analyses diagram outlining the literature search procedures.

Inclusion Criteria

We included predictors that could be classified as measures of

general, rather than specific, cognitive ability. Many studies used

measures explicitly designed as measures of GCA (e.g.,

Wonderlic, Watson Glaser), which tap a range of specific abilities.

Others used a composite of specific ability measures (e.g., the

Armed Forces Qualification Test, made up of four subtests from the

Armed Services Vocational Aptitude Battery). Yet others reported

validity separately for several specific ability measures, in which

case we composited the measures. We excluded studies using a

measure of a single specific ability (e.g., numeric ability). We
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excluded spatial, perceptual speed, specific domain knowledge,

and highly speeded tests.

On the criterion side, we included studies with overall job

performance or task performance as the criterion, either as rated by a

supervisor or using an objective measure of work output. We

excluded self, peer, or subordinate ratings, and studies targeting a

single narrow facet of performance (e.g., citizenship, counterpro-

ductive behavior). We excluded studies targeting work outcomes

other than performance (e.g., turnover, satisfaction, performance in

training). We excluded studies where performance reflects a short

time period (e.g., performing a job simulation for a day). We also

excluded studies of performance in nonwork settings (e.g., academic

performance) and on laboratory tasks.

We obtained a single GCA–performance correlation value from

each sample. If multiple ability measures were used, we computed

the correlation between a composite of the measures and the criterion

when the needed information was available (i.e., the correlation

between ability measures). Absent correlation among measures, we

averaged the individual ability–criterion correlations. We used this

same strategy in the case of multiple performance measures (e.g.,

ratings at multiple time periods). The use of a composite formula is

clearly preferred, as averaging without taking the intercorrelation

among predictors or criteria into account produces an underestimate

of the composite validity. If a study reported validities for both task

and overall job performance, we obtained both values and used a

composite validity of overall performance in our analyses but do

report the separate values for the particular analysis of the difference

in validity between overall and task performance.

After applying these inclusion criteria, we had 153 samples

available for analysis. Of these, 131 were publicly available, and 22

were obtained via our reachout to practicing psychologists and

consulting firms. Twelve of the psychologists and consulting firms

provided one or more studies, totaling four validity studies; 22

studies from eight of these respondents met our inclusion criteria.

Four providedmultiple useable studies (8, 5, 3, and 2); four provided

a single study.
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Figure 1

Stages of Literature Search

Publicly available electronic databases

Google Scholar Search Terms from 2000-2021

1. Cognitive ability

2. Job performance

3. Incremental validity

MetaBus Search Terms from 2000-2021 

1. Cognitive ability

2. Job performance

ProQuest Dissertations & Theses Search Terms from 2000-2021

1. Cognitive ability

2. Job performance

Listerv contact

Requested studies from consultants, test publishers, and technical manuals

Scholar studies identified (n = 5,050)

MetaBus studies identified (n = 86)

ProQuest studies identified (n = 83)

Listerv-provided samples identified (n = 34)

I
d
e
n
ti
fi
e
d

All identified studies assessed for 

eligibility, removed duplicates 

S
c
r
e
e
n
e
d

Studies typically excluded for not 

including general cognitive 

measure or task/overall job 

performance measure

(n = 5,119)

Publicly available samples

(k = 131 samples from 112 articles)

Listerv contact, proprietary samples 

(k = 22 samples)

Final k = 153 included in analyses
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Test Reliability

To aid in comparisons with prior meta-analyses of GCA–

performance relationships, it is useful to examine the reliability of

the ability measures used. Fifty-five studies reported local internal

consistency reliabilities, with a mean of .84 and SD of .06. Appendix

tables the studies providing the reliability estimates. Of the prior

meta-analyses, Schmitt et al. (1984) do not report reliability,

Salgado et al. (2003) report a mean of .89 (SD = 0.09), and Bertua

et al. (2005) report a mean of .85 (SD = 0.05). Thus, our set of

studies appears roughly comparable to the studies in prior meta-

analyses that contain data from multiple ability measures. Two prior

analyses (Hartigan &Wigdor, 1989; Schmidt &Hunter, 1998) focus

on a single test, namely the GATB. Using the Wang and Stanley

(1970) formula for the reliability of a composite, we estimate GATB

reliability as .93. Thus, modestly higher reliability is found for the

GATB than for the typical measures used in other meta-analyses.

Measures

We coded the following variables for each sample:

N

We coded the sample size for each sample. If multiple correlations

were combined with a single sample (e.g., correlations between

ability and Year 1 and Year 2 performance), with differing sample

sizes, we averaged the sample sizes.

Study Design

We coded each sample as predictive (test given at one point in

time, with criteria collected at a later point in time) or concurrent

(test and criteria obtained at the same point in time).

Study Participants

We coded each sample as administering tests to applicants or

incumbents. Note partial overlap with the predictive/concurrent

distinction above. All concurrent studies by definition involve

incumbents, while predictive studies could be done with applicants

or incumbents (e.g., test current incumbents and obtain criterion

measures a year later).

Sample Type

We coded each sample as single- or multijob (e.g., a study reporting

that it included “employees in a manufacturing organization” would

be coded as multijob).

Criterion Type

We coded each study as relying on supervisory rating criteria or

objective criteria.

Job Type

We coded the sample as managerial or nonmanagerial. Job titles

including the terms “manager,” “supervisor,” or “executive” were

coded as managerial.

Overall Versus Task Performance

For studies using rating criteria, we coded them as rating overall

performance or task performance. We relied primarily on the label

assigned by the study authors (e.g., “supervisor rating of overall

performance,” “objective measure of task performance”). In

instances where authors reported criteria without labels, we

examined the description and made a judgment. Settings where

multiple dimensions of performance were rated were labeled overall

performance if the set of dimensions was broad and wide-ranging

and labeled task performance if focused on narrow facets of core job

activities. Consensus among two coders was used, with a final

review by a third coder.

Publicly Available Versus Technical Report

From Consultant

Studies were coded as publicly available (i.e., obtainable via the

internet) or as technical reports obtained through our reachout to

practicing psychologists and to consulting firms.

Job Characteristics

As noted earlier, while our a priori hypothesis involved the

relationship between the cognitive demands of a job and the validity

of GCA measures, we also wanted to examine interpersonal and

physical demands. We made use of scales developed by Burrus and

Way (2017) that made use of 41 O*NET Generalized Work

Activities. They conducted a principal components analysis of 41

O*NET Generalized Work Activities using as data the 117 most

frequently held occupations in the United States. We replicated their

analysis on the full set of occupations represented in O*NET. Four

components were found, three of which we used here. The first is

Working With Information, with 16 items loading (e.g., “analyzing

data or information,” “making decisions and solving problems,”

“organizing, planning, and prioritizing work”); coefficient α is .98.

We used this scale as our measure of the cognitive complexity of a

job. The second is Leading, Motivating, and Coordinating, with 15

items (e.g., “establishing and maintaining interpersonal relation-

ships,” “developing and building teams”); coefficient α is .97. The

third is Manual and Physical Activities, with eight items (e.g.,

“controlling machines and processes,” “handling and moving

objects”); coefficient α is 93. These have conceptual correspondence

to the Data, People, and Things scales used in the DOT. The fourth

component, labeled Helping Others by Burrus and Way, has only

two items and a coefficient α of .53; it is not examined further in our

analysis.

Representativeness of Samples

Of interest is the question of the representativeness of the set of

studies contributing to our meta-analytic database. We sought a

measure that could be used to compare the samples in our data to the

U.S. economy. We made use of the Burrus and Way (2017)

WorkingWith Information scale described above.We computed the

mean and SD of this Working With Information scale for the 91

samples in our data reflecting a single job that could be matched

to the O*NET database, as well as for the full set of 873

O*NET occupations. In our studies, we found a mean of 3.68 (on a
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1–6 scale), with an SD of .72. In the full set of O*NET occupations,

the meanwas 3.85, with an SD of .80. As a result, we believe that our

sample is reasonably representative of the world of work as a whole.

In particular, the comparable SDs mean that tests of the relationship

between information processing demands and validity are not

affected by range restriction on theWorkingWith Information scale.

Analysis

We conducted a psychometric meta-analysis, using the

“psychmeta” package in R (Dahlke & Wiernik, 2019). The code

used for analysis is available from the senior author. No studies

reported interrater reliability for the performance criterion and thus

we relied on artifact distributions compiled from prior studies of

interrater reliability. Zhou et al. (2022) reported a mean interrater

reliability of .46 and SD of .07 for managerial jobs and a mean

interrater reliability of .61 and SD of .13 for nonmanagerial jobs; we

apply these separate corrections to the subsets of managerial and

nonmanagerial jobs, respectively. Ten studies reported the data

needed for a range restriction correction (i.e., test standard

deviations for applicants and incumbents, or corrected and

uncorrected validity), permitting the computation of a u ratio

(incumbent SD/applicant SD). We used nine of these to create an

artifact distribution with a mean u ratio of .81 and an SD of .19. The

tenth study was an extreme outlier, producing a u ratio of 1.78,

which reflects the atypical finding of much more test score variance

among those selected than in the applicant pool. That ratio is 5.1 SDs

above the mean of the distribution obtained from other studies. We

note that an earlier meta-analysis of cognitive ability–performance

relationships by Salgado et al. (2003), reported u ratios for 30

studies, with none of these exhibiting range expansion (e.g., a u ratio

greater than 1.0), further indicating the atypicality of this outlier. We

applied this range restriction artifact distribution to studies using

applicant samples; following Sackett et al. (2022), we did not make

range restriction corrections for current employee samples for our

main analysis. To document the effects of this methodological

choice, we also repeated our overall meta-analysis applying our

range restriction artifact distribution to all samples, both applicant

and incumbent. Our main analysis uses the Case 2 range restriction

correction, which has been the most widely used approach in meta-

analyses in the selection field. This approach is a direct restriction

correction, despite the expectation virtually all restriction is indirect,

rather than direct. A Case 3 indirect correction requires knowledge

of the correlation between the actual basis for selection and the

predictor of interest, which is generally not known. Case 4 permits a

correction for indirect range restriction without knowledge of this

correlation, but it requires the restrictive assumption that the variable

actually used for selection is only related to the criterion via its

relationship with the predictor under investigation. Thus, we do not

use Case 4 for our main analysis. However, to document the effects

of this methodological choice, we repeated our overall meta-analysis

applying Case 4 first only to applicant samples and then to all

samples.

As different criterion reliability corrections were used for

managerial and nonmanagerial samples, and different range

restriction corrections were used for the applicant and current

employee samples, we conducted four separate analyses and pooled

the results to obtain our meta-analytic estimates (i.e., managerial

jobs–applicant samples, managerial jobs–incumbent samples,

nonmanagerial jobs–applicant samples, and nonmanagerial jobs–

incumbent samples).

We also made use of metaregression. Analyses were conducted in

R using the “metafor” and “mice” packages to account for

missingness in moderators (Balduzzi et al., 2019; Van Buuren &

Groothuis-Oudshoorn, 2011). We note that concerns about the use

of metaregression have been raised (Schmidt, 2017), including low

statistical power. Note that we use metaregression as a complement

to, rather than a replacement for, the individual examination of

moderators. As the majority of studies could be coded on all

categorical moderators (131 out of 153), and as the number of

studies was relatively large, we judged it useful to use metaregres-

sion to examine the effects of each potential moderator net of the

others. Due to limited information in the 22 consultant samples, we

could not determine whether these studies searched for or found

incremental validity. Further, the three job characteristic variables

(WorkingWith Information; Leading,Motivating, andCoordinating;

and Manual and Physical Activities) were available only for a subset

of 91 single-job samples. Multiple imputation was used to deal with

themissingness in thesemoderators and perform ametaregression on

the full set of 153 studies. Using appropriate distributions for the

moderator variables with missing information, 20 imputed data sets

were generated. For each imputed data set, a mixed-effects

metaregression model was fit with a restricted maximum likelihood

approach; sampling variances were computed with the large-sample

approximation using a weighted average of sample correlation

coefficients. Estimates from these models were pooled into one final

model. Values for three-level categorical incremental validity were

imputed by polytomous regression. Missing O*NET information

was imputed with predictive mean matching. Mixed-effects

metaregression models were fit on the set of 20 imputed data sets;

results were pooled across models following Rubin (2004).

We examined the potential effects of publication bias on the meta-

analytic findings. Given the evidence from previous research that

there is no single clear method to assess publication bias, we opted to

evaluate bias in a series of analyses with multiple approaches and

assessed their convergence (Carter et al., 2019). The following tests

were used to evaluate publication bias: funnel plot asymmetry tests,

test of excess significance, cumulative meta-analysis, and weighted

average of the adequately powered studies (Ioannidis & Trikalinos,

2007; McDaniel, 2009; Stanley & Doucouliagos, 2014, 2017). All

tests were conducted using the “metafor” and “meta” packages in R

(Balduzzi et al., 2019; Viechtbauer, 2010).

Transparency and Openness

Below we describe our sampling plan, all data exclusions, and all

measures in the study. We adhered to the Journal of Applied

Psychology methodological checklist. The study’s full data set is

presented in the Appendix. Predictor and criterion means and SDs

for all studies are included in the Supplemental Materials.

Preregistration was not used.

Results

Overall results across 40,740 individuals and 153 independent

samples yielded an observed mean correlation of .16 with

performance, with a residual SD of .09 (see Table 1). Correcting

for unreliability in the criterion and correcting predictive samples
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(but not concurrent samples) for range restriction produced a mean

corrected correlation of .22, with a residual SD of .11. While we

advocated the correction of only predictive studies for range

restriction in these data, we repeated our analyses applying the range

restriction artifact distribution to all samples, both predictive and

concurrent. We present these analyses in Table 2. This analysis

produced a mean corrected correlation of .25, with a residual SD of

.13. We also repeated our analyses applying a Case 4 range

restriction, rather than the Case 2 approach used in our primary

analysis. Using Case 4 and correcting predictive samples (but not

concurrent samples) for range restriction produced a mean corrected

correlation of .22, with a residual SD of .11. Using Case 4 for all

samples produced a mean corrected correlation of .26, with a

residual SD of .13.

The Supplemental Material contains information comparable to

the meta-analysis reported in Table 1, excluding the consultant

studies that are not publicly available. In these 131 samples, we

found an observed mean correlation of .16 with performance, with a

residual SD of .09. Correcting for criterion unreliability and range

restriction for the applicant sample yielded a mean corrected

correlation of .22 with a residual SD of .11.

We first examined categorical moderators individually.

Categorical moderators were generally in the hypothesized direction

predicted by prior research, though differences were generally

small. For all but one moderator (publicly available studies vs.

consultant-provided studies), confidence intervals overlapped.

Samples for which incremental validity was searched for, and

found, produced ρ = .23, similar to a value of .24 produced by

samples for which incremental validity was not examined. Samples

for which incremental validity was searched for, but not found,

produced lower mean correlations (ρ = .16), though confidence

intervals overlapped. The use of overall performance ratings (ρ =

.22) resulted in correlations comparable to those obtained using task

performance ratings (ρ = .23). Samples that contained data across

multiple jobs produced identical mean correlations as samples using

data from single jobs (ρ= .22). On average, studies using concurrent

designs produced larger average observed correlations (r= .17) than

those with predictive designs (r = .13), consistent with Hypothesis

1, but correlations were comparable after correcting the predictive

studies for range restriction (ρ = .21 for predictive studies and ρ =

.22 for concurrent studies). Among studies using predictive designs,

means were lower for applicant samples (ρ = .20) than for

nonapplicant samples (ρ = .24). Publicly available samples

produced higher correlations (ρ = .22) than consultant-provided

samples (ρ = .17); this is the only categorical moderator for which

confidence intervals did not overlap. Samples using objective

criteria produced higher validity (ρ = .38) than samples using

supervisory ratings (ρ = .21). While directionally consistent with

Hypothesis 2, the confidence intervals did overlap. Managerial

samples produced a lower mean correlation (ρ = .20) than did

nonmanagerial samples (ρ= .22). This is in the opposite direction as

posited by Hypothesis 2, but the confidence intervals did overlap.

A metaregression was conducted to examine the simultaneous

effects of all of the categorical moderators and the three continuous

job characteristics variables (see Table 3 for correlations among

moderators Table 4 for means and SDs for the continuous job

characteristics variables, and Table 5 for the metaregression results).

We had hypothesized a relationship between the Working With

Information scale derived from O*NET and validity but found a

correlation of .00 with GCA validity, inconsistent with Hypothesis 4.

Although our focus was on these Working With Information scales,

based on prior work relating job characteristics to Graduate
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Table 1

Meta-Analytic Correlations Between General Cognitive Ability and Job Performance

Variable k N robs SDr SDres 95% CIr ρ̄ SDrc
SDρ 95% CIρ 80% CVρ

Overall 153 40,740 .16 0.11 0.09 [.14, .17] .22 0.15 0.11 [.20, .23] [.08, .35]
Incremental searched 91 22,568 .16 0.13 0.11 [.13, .18] .21 0.18 0.16 [.18, .25] [.01, .42]
Not found 24 4,526 .12 0.11 0.09 [.07, .16] .16 0.17 0.14 [.10, .21] [−.02, .33]

Found 67 18,042 .17 0.13 0.11 [.14, .20] .23 0.17 0.14 [.19, .26] [.05, .40]

Incremental not searched 40 13,758 .17 0.07 0.05 [.15, .19] .24 0.13 0.08 [.21, .26] [.14, .34]
Overall performance 110 23,555 .16 0.12 0.11 [.13, .18] .22 0.19 0.14 [.19, .24] [.03, .40]
Task performance 58 22,286 .17 0.09 0.08 [.14, .19] .23 0.14 0.12 [.20, .26] [.07, .38]

Multijob 55 17,514 .16 0.10 0.08 [.13, .18] .22 0.16 0.12 [.19, .25] [.06, .37]

Single job 98 23,226 .16 0.11 0.09 [.14, .18] .22 0.17 0.12 [.19, .24] [.06, .37]
Predictive 42 12,730 .13 0.09 0.08 [.10, .16] .20 0.17 0.13 [.17, .24] [.04, .37]
Applicant 26 10,220 .12 0.08 0.06 [.09, .15] .20 0.16 0.12 [.15, .24] [.04, .35]

Nonapplicant 16 2,510 .18 0.14 0.12 [.10, .25] .23 0.18 0.13 [.17, .30] [.07, .40]

Concurrent 111 28,010 .17 0.11 0.09 [.15, .19] .22 0.15 0.10 [.20, .24] [.09, .35]
Public 131 36,326 .16 0.11 0.09 [.14, .18] .22 0.16 0.11 [.20, .24] [.08, .37]
Consultant 22 4,414 .13 0.09 0.06 [.09, .17] .17 0.14 0.05 [.15, .19] [.11, .23]

Objective 10 889 .29 0.18 0.15 [.16, .41] .38 0.29 0.25 [.22, .54] [.05, .71]

Rating 143 39,851 .16 0.10 0.09 [.14, .17] .21 0.15 0.10 [.20, .23] [.08, .35]
Nonmanager 120 32,251 .16 0.11 0.09 [.14, .18] .22 0.14 0.10 [.20, .24] [.09, .35]
Manager 33 8,489 .14 0.11 0.09 [.10, .17] .20 0.17 0.12 [.16, .24] [.06, .35]

Note. k = number of independent samples; N = sample size; robs = observed sample size weighted mean correlations; SDr = observed standard deviation
of r; SDres = residual standard deviation of r; 95% CIr = 95% confidence interval around r; ρ̄ = mean true-score correlation; SDrc

= observed standard
deviation of corrected correlations (rc); SDρ = residual standard deviation of ρ; 95% CIρ = confidence interval around ρ; 80% CVρ = credibility interval
around ρ. All correlations corrected using artifact distributions for unreliability in criterion. Applicant samples corrected for range restriction. For
incremental searched versus not searched moderator, consultant studies are excluded. For overall/task performance, 15 samples provide both outcomes and
are reported separately in this moderator analysis only. To maintain independence, the validity from these samples is collapsed as one overall performance
outcome across other moderator rows and other analyses.
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Management Admission Test validity, we also examined the

O*NET-based factor scores based on Burrus and Way (2017),

reflecting Leading, Motivating, and Coordinating and Manual and

Physical Activities. A first finding of interest is a correlation of .82

between the O*NET Working With Information and Leading,

Motivating, and Coordinating factors, indicating the strong tendency

for these features to covary. In contrast, the Manual and Physical

Activities factor had small correlations with both Working With

Information (−.07) and Leading, Motivating, and Coordinating

(−.14). The Leading, Motivating, and Coordinating scale did not

correlate with GCA validity (−.08). The Manual and Physical

Activities factor did show a statistically significant correlation with

GCA validity (r = .22).

Net of other moderators, incumbent samples produce signifi-

cantly higher observed validity than applicant samples, consistent

with Hypothesis 1. Significantly higher validity was obtained using

objective criteria rather than rating criteria, consistent with

Hypothesis 2. Publicly available samples produce significantly

higher validity than consultant-provided samples. Finally, higher

validity was obtained for jobs higher in Manual and Physical

Activities.

The results from the methods used to evaluate publication bias in

the current data set do not suggest a strong threat of bias due to

small-study effects. First, the funnel plot for all studies does not

show large departures from symmetry, with studies in the sample

roughly equally likely to have r values above and below the

observed mean estimate of 0.16 (Figure 2). The studies are clustered

near the top of the funnel plot and effect sizes appear heterogeneous.

In this data set, most primary studies included large sample sizes

(mean N = 266, Mdn = 153), resulting in more robust standard

errors. Further, two versions of Egger’s regression tests are

nonsignificant (α = .05), suggesting no substantial asymmetry

(precision-effect test: predicted using standard error, z = 1.51, p =

.13; precision-effect estimate with standard error: predicted using

variance, z = 1.11, p = .27). The estimated effect sizes from these

methods, which adjust for large standard error and variance, were

not significantly different from the unadjusted mean correlation

(from precision-effect test, estimated r = 0.14, 95% CI [.08, .19]).

The contoured funnel plot does show that most studies resulted in

significant effect sizes. We thus conducted a test of excess

significance to assess publication bias. In the current data set, there

were minimal differences between the number of expected (86.9)

and observed (95 out of 153) significant findings and the difference

between observed and expected is not statistically significant

(p = .09).

In a cumulative meta-analysis using sample size as an indicator of

precision, the estimated mean correlation is recomputed by the

addition of each individual study, beginning with the largest study,

and continuing in descending order of sample size (McDaniel,

2009). Our results showed that the estimated mean correlation only

marginally drifts in the positive direction as smaller studies are

added. By the time one includes the 60 largest studies, each withN>

170 (cumulative N = 30,804), the estimated mean stabilizes at r =

0.16. As a follow-up analysis, we conducted a meta-analysis using

the weighted average of the adequately powered studies. This

analysis computes the meta-analytic estimates using only those

studies with adequate statistical power to detect the initially

estimated mean effect size. Simulation studies show this method can

outperform standard random-effects model estimation in the

presence of publication bias (Stanley & Doucouliagos, 2017). In

the current data set, this analysis selected 41 samples with enough

power to detect the observed mean effect size. After retaining only

these studies, the recomputed effect size estimate is 0.16, which

suggests that the initial analysis with all studies did not overestimate

the mean estimate (0.16).

Overall, the publication bias methods applied to the current data

set suggest minimal levels of bias due to small-study effects. One

possible reason for this is that our literature search included multiple

sources of unpublished findings, including dissertation, consultant-

provided, and test publisher studies, which may decrease the

likelihood of publication bias in our sample.

Discussion

The primary goal of this study was to examine the criterion-

related validity of GCA measures using data from this century.

Overall, GCA measures produce useful correlations with measures

of job performance in the modern era, with a mean observed

correlation of .16, and a mean corrected correlation of .22, with

residual SD = 0.11. This is markedly lower than the .51 estimate

produced by Schmidt and Hunter (1998), but more similar to the

estimate of .31 produced by Sackett et al. (2022) based on revisiting

prior meta-analyses. Following Sackett et al. (2022), we made range

restriction corrections only for applicant samples. However, we

reanalyzed our data in the traditional manner, applying the range

restriction artifact distribution to all studies, both predictive and

concurrent. This produced a mean corrected validity of .25, with

residual SD= 0.13. While higher than our estimate of .22, it remains

markedly lower than prior estimates based on older data. The above

findings are based on using a Case 2 range restriction correction;
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Table 2

Overall Meta-Analysis Using Alternative Approaches to Range Restriction

Type of range restriction correction used ρ̄ SDrc
SDρ 95% CIρ 80% CVρ

Case 2 correction applied only to applicant studies .22 0.15 0.11 [.20, .23] [.08, .35]
Case 2 correction applied to all studies .25 0.18 0.13 [.23, .27] [.08, .42]
Case 4 correction applied only to applicant studies .22 0.16 0.11 [.21, .24] [.08, .36]

Case 4 correction applied to all studies .26 0.18 0.13 [.24, .28] [.09, .43]

Note. k = 153, N = 40,740. ρ̄ = mean true-score correlation; SDrc
= observed standard deviation of corrected correlations

(rc); SDρ = residual standard deviation of ρ; 95% CIρ = confidence interval around ρ̄; 80% CVρ = credibility interval
around ρ̄. All correlations corrected using artifact distributions for unreliability in criterion and range restriction in predictor
using either Case 2 or Case 4 corrections.
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using Case 4 instead produced the same findings as Case 2 when

corrections were made only to applicant samples (i.e., mean

corrected correlation of .22, with residual SD = 0.11). Applying

Case 4 to all samples raised the mean corrected correlation to .26,

with a residual SD of .13. Thus, while methodological choices had

an effect on the results, meta-analytic mean correlations remain

lower than those obtained in prior research regardless of the

choices made.

Earlier, we noted ameta-analysis byNye et al. (2022) that focused

on the incremental validity of specific abilities over GCA. They

focused on task performance, rather than overall performance.

However, as we found no meaningful difference in GCA validity

using overall performance versus task performance as a criterion, we

revisited Nye et al. (2022). They report a mean corrected validity of

.23 for GCA against a task performance criterion, comparable to the

value of .22 produced in our study.

Our study and Nye et al. (2022) both focus on newer studies. It is

possible that temporal changes that we observed here for GCA

validity may be found for other predictors as well. This raises a

broader issue about comparing meta-analytic results that differ in the

time period examined. Updating meta-analytic information in

various domains is warranted.

We believe these findings have important practical implications.

They suggest a more modest role for GCA ability in many settings.

We do emphasize that our work focuses on overall job performance as

the criterion. Settings with extensive training programs prior to

moving onto the job may be examples of scenarios in which different

criteria (e.g., training performance) are of great interest, and our work

does not speak to GCA as a predictor of training performance.

However, broad statements that GCA is our best predictor of job

performance are not consistent with what we find here. We are not

arguing against the use of measures of GCA, but rather for

consideration of a range of possible predictors for a given setting.

We note that the mean validity is accompanied by a sizeable

residual SD of .11 Thus, validity in a given setting can be

considerably larger—or smaller—than this mean value. We view

this as a finding broadly consistent with findings for other predictors

of job performance. Comparable or larger residual SDs are found for

predictors such as structured interviews, situational judgment tests,

knowledge tests, integrity tests, and personality measures (Sackett

et al., 2022). As Sackett et al. (2022) note, a focus on mean validity

has led to an underemphasis on the variation in validity across

settings. Additional work is needed to shed light on features

predictive of higher versus lower validity values for a given setting.

Moderator Variables

We examined potential variables both individually (e.g.,

comparing mean validity by moderator category) and net of other

variables in metaregression. The result is a nuanced set of findings,

with significant moderator effects found primarily in the metare-

gression. Of interest was the role of incremental validity in each

study. Some studies were designed to examine predictors other than

GCA and examined whether the predictor of interest showed

incremental validity over GCA. As outlined in the introduction,

some readers had suggested that studies that did find incremental

validity over GCA were more likely to be published, and finding

incremental validity over GCA would be more likely in studies

where, due to sampling error, the GCA validity estimate was in the
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lower tail of the GCA validity distribution. The result would be an

underestimate of GCA validity. In response to these concerns, we

sorted studies into three categories: incremental validity examined and

found, incremental validity examined and not found, and incremental

validity not examined. Critically, nomeaningful differences in validity

were found between the three categories, with all confidence intervals

overlapping. If anything, there are suggestions of an opposite pattern

than proposed: Studies that examined and found incremental validity

had a higher mean validity than studies that did not find incremental

validity.

We examined validity for samples using overall performance as a

criterion and for samples using solely task performance. Here, we

found comparable mean validities for overall and task performance.

We note that we do not have detailed information about the domain

covered by overall performance ratings and task performance

ratings in most studies and thus cannot fully explain this finding. On

conceptual grounds, we retain our expectation that a broad overall

performance measure, incorporating task performance, citizenship,

and counterproductive work behavior will produce a lower

correlation with cognitive ability than a measure focused solely

on task performance. Prior meta-analytic findings comparing the

correlation between ability and the task, citizenship and counter-

productive behavior domains show markedly lower correlations for

citizenship and counterproductive behavior. Subsequently, a

composite of task performance, citizenship, and counterproductive

behavior would likely result in a lower correlation with ability than a

measure of task performance alone (Gonzalez-Mulé et al., 2014).

However, it is not clear how overall performance was operationa-

lized in the studies we examine here. Without explicit instruction as

to which features to consider when making an overall performance

rating, raters may construe performance narrowly as the task

performance domain.

We also found no meaningful difference in validity for studies

using a single job versus pooling data across jobs. Note that our

conceptual argument was that pooling data across jobs with

meaningful differences in mean test performance would result in

lower validity if criterion means were comparable across the jobs.

However, we do not know whether the multiple jobs pooled in our

database differed in mean test scores. We do continue to caution

against pooling data when predictor means do differ.

We found no meaningful differences in validity between

managerial and nonmanagerial samples or between jobs using

objective performance measures versus ratings as criteria. Relatively

small numbers of studies using managerial samples and objective

performance measures may have hindered attempts to evaluate these

moderators.

Applicant status was the most clearly expected moderator, as it

differentiates samples for which substantial range restriction is

possible from samples where it generally is not. We expect less

restriction in incumbent samples. We note that the term “predictive”

is most commonly applied to applicant studies but is also used for

current employee samples in which there is a time lag between

testing employees and obtaining criteria. We view this as a source of

confusion in interpreting prior research. For example, the GATB

studies examined by Hartigan and Wigdor (1989) differentiate

between predictive and concurrent samples, finding no difference in

validity. However, all of the GATB studies made use of current

employee samples, and the GATB was not used in selection. Thus,

limited range restriction was expected in both predictive and

concurrent samples. Schmitt et al. (1984) highlighted that the key

distinction is between applicant samples, where the predictor of

interest can be used for selection, and current employee samples,

where it cannot. Thus, we examine applicant versus incumbent and

predictive versus concurrent validation strategy as separate variables.

As hypothesized, significantly lower mean observed validity was

observed for applicant samples in our metaregression. See Barrett

et al. (1981) and Guion and Cranny (1982) for useful treatments of

comparing predictive and concurrent studies.

We note that predictive and concurrent designs also differ in other

features. One is the concern that test-taking motivation may be lower

in concurrent studies, as the incentive for performing well is much

lower in a research setting than when seeking a job. But this would

lead to a prediction of lower validity in concurrent studies, rather

than the higher validity that is observed. Another is the passage of

time: Conceptually, one might argue for higher validity when test

and performance are measured concurrently. This concern is more

pressing for predictors where a change in one’s standing on the

construct of interest is more readily changed via study and

experience (e.g., measures of job knowledge). Given the relatively

high stability of GCA in adult samples, at least in the short term, we

do not view a gap of, say, a year between administering a GCA

measure and obtaining a performance measure as a likely
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Table 4

Means and Standard Deviations of O*NET Characteristics

Variable M SD

O*NET Working With Information 3.68 0.72
O*NET Leading, Motivating, and
Coordinating

3.08 0.89

O*NET Manual and Physical Activities 2.01 1.08

Note. k = 91, subset of single-job samples with O*NET coded job
information.

Table 5

Metaregression Results for Moderators

Variable Estimate SE t p

Intercept −0.04 0.13 −0.34 .73
Incremental not searched (0) versus
searched, did not find (1)

−0.06 0.03 −1.70 .09

Incremental not searched (0) versus
searched, found (1)

−0.00 0.03 −0.05 .96

Overall performance (0) versus task (1) −0.01 0.03 −0.44 .66

Concurrent (0) versus predictive (1) 0.03 0.04 0.82 .42

Applicant (0) versus incumbent (1) 0.11 0.05 2.44 .02
Consultant (0) versus public (1) 0.08 0.03 2.48 .01
Objective (0) versus rating (1) −0.12 0.05 −2.23 .03

Manager (0) versus nonmanager (1) 0.02 0.05 0.32 .75

O*NET Working With Information 0.03 0.04 0.79 .44
O*NET Leading, Motivating, and
Coordinating

−0.01 0.04 −0.22 .82

O*NET Manual and Physical Activities 0.04 0.01 3.13 .00

Note. k = 153, all samples. Estimate = pooled estimated coefficients; SE =

pooled standard errors of the coefficient estimates; t = test statistics for
each model computed using Knapp and Hartung (2003) method adjusting
for amount of residual heterogeneity then pooled; p = corresponding
pooled p values. Single- /multijob moderator excluded.
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explanation for differences in findings between predictive and

concurrent studies in the GCA domain.

Although we had no strong a priori expectations, we found lower

mean validity for consultant-provided studies than for publicly

available studies, both in our categorical moderator examination and

metaregression. We do note that comments on a prior version of this

article suggested that higher validity would be found in consultant-

provided studies, as many consultants conduct sizable numbers of

validity studies for clients and thus are more skilled in doing so than,

for example, a student conducting a study as part of a dissertation.

Prior research has found higher validity for jobs higher in

cognitive complexity. Contrary to our hypothesis, we found no

evidence for this in our data. The Working With Information scale

derived from O*NET correlated .00 with validity. Our first suspicion

was that perhaps the sample of jobs in ourmeta-analytic database was

range restricted in terms of cognitive complexity. However, as noted

earlier, we found comparable means and SDs for the Working With

Information Scale for our data and for the full set of occupations in

O*NET. This is a provocative finding that merits further exploration.

Prior work, relying heavily on the GATB database, was based on

samples with a very high representation of manufacturing jobs, yet

only 9% of the samples in our database are manufacturing jobs. This

is consistent with the move away from a manufacturing economy;

perhaps the broader range of job types also entails a change in the

relationship between cognitive complexity and validity.

Finally, contrary to our expectations, we found no differences in

validity for managerial and nonmanagerial samples. We did find

higher validity for samples using objective criteria, with the effect

significant in the metaregression including job characteristics.

Possible Factors Contributing to the Lower

Validity Estimate

We now discuss a number of possible contributing factors to the

lower validity of these new studies. Potential factors include

differences in the jobs studied, the criterion used, the tests used, and

the candidate pools examined. We discuss each of these in turn.

First, the criteria used in prior work were limited to a narrow

conceptualization of task performance, with a focus on quantity and

quality of work accomplished. Much has been written about the

changing nature of work, with working in team settings and

coordinating efforts with others now widespread (e.g., Ilgen &

Pulakso, 1999). This suggests a broadening of the definition of

performance to include effectiveness in these domains. Note that this

moves a variety of interpersonal factors, such as effectiveness in

working as a member of a team, into the task performance domain.

Thus, we suggest that an explanation for the lower validity of

cognitive ability measures is the broadening of the performance space

to include interpersonal skills, thus diminishing the portion of the

performance domain predicted by ability. Also, as noted above, prior

meta-analytic evidence for cognitive ability tests relies heavily on data

from manufacturing jobs, which make up only a small portion of our

current database. Only 9% of studies in our database are from

manufacturing jobs. To the extent that manufacturing jobs have, on

average, lower demands for interpersonal skills, this change in the

representation of manufacturing jobs would contribute to the

difference in validity.

Second, the studies we obtained used a mix of cognitive measures

which were, on average, less reliable (mean internal consistency

reliability = .84, SD = 0.06) than the highly reliable GATB
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Figure 2

Contour-Enhanced Funnel Plot

Note. The vertical dashed line is the estimated mean correlation (.16). Comparison with contours

(p value bands) does not suggest a systematic selection of studies at p < .05 or p < .01.
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(coefficient α = .93). Using the correction for attenuation, we

estimate that our corrected mean validity would rise from .22 to .23

if the mean reliability in our set of studies had been comparable to

that of the GATB.

We examined the possibility that the nature of the tests used has

changed, perhaps not capturing GCA as well as well-established

tests. We examined the cognitive ability measures used in all

samples and sorted the studies into two categories: those using

established or legacy measures like the Wonderlic and Watson

Glaser (k = 97, mean observed r = 0.16) and those using newer

measures (k = 56, mean observed r = 0.15). The confidence

intervals overlapped, indicating no meaningful differences between

the kinds of tests used in the set of studies available to us.

Third, there is the possibility that applicant pools have changed,

such that the range of ability among individuals presenting

themselves for consideration for a specific job is narrower now

than in the past. There is some limited evidence in support of this.

Lee and Steel (2019) report that, relative to broad national norms,

job-specific applicant pools using the Wonderlic are more restricted

now than was seen in earlier work by Sackett and Ostgaard (1994).

Such narrower range applicant pools would result in lower validity

estimates, all else equal.

Last, there are publication bias and file drawer issues with the

initial set of 515 GATB validity studies analyzed by Hunter (1983).

The U.S. Employment Service set out to develop job-specific test

aptitude batteries for as many occupations as possible. The manual

for the GATB (U.S. Employment Service, 1970) details the process

for doing so. Four criteria contributed to identifying relevant

aptitudes for an occupation: (a) a higher mean than other aptitudes,

(b) a lower SD for the occupation than for other occupations, (c)

significant criterion-related validity, and (d) high job analyst ratings

of the importance of the aptitude. If this process succeeded in finding

relevant aptitudes, the specific battery was published as a technical

report. Importantly, Bemis (1968) reported that in about 10% of

cases, the process did not succeed, and the battery was not

published. We note that the GATB research was done in the era in

which the role of sampling error was not widely recognized, and

relatively small sample sizes were common in validation research. In

fact, the GATBmanual notes a target N of at least 50 when initiating

a project to develop an occupation-specific aptitude battery. Thus,

due to sampling error alone, it would not be uncommon to obtain

both lower and nonsignificant validity estimates. To the extent that

low validity values contributed to a study not being published, the

mean validity based on published studies is an overestimate.

We note that this is not an issue with the newer set of 264 validity

studies analyzed by Hartigan and Wigdor (1989), as that set of

studies did not rely on the U.S. Employment Service publication

process. Rather, raw data from all of these studies were made

available to Hartigan and Wigdor (1989). They report being unable

to find an explanation for the lower mean validity of .21 in the newer

studies, relative to the mean of .25 in the older studies, but they

appear unaware of the file drawer issue we identify here.

Conclusion

In conclusion, the goal of this study was to determine whether

GCA measures continue to correlate with job performance using

data from this century. Results across 153 studies and a total sample

size of 40,740 show a mean observed validity of .16, with a residual

SD of .09. Correcting for unreliability in the criterion and for range

restriction produces a mean corrected validity of .22 and a residual

SD of .11. We conclude that GCA is related to job performance, but

our estimate of the magnitude of the relationship is lower than prior

estimates. We note that GCA is also commonly used as a predictor

of criteria other than overall job performance, such as performance

in a training setting, and our findings are limited to the role of GCA

in predicting overall performance.
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