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A comprehensive meta-analysis of the validity of general mental ability (GMA) measures across 12
occupational categories in the European Community (EC) is presented. GMA measures showed that there
is validity generalization and large operational validities for job performance and training success in 11
occupational groups. Results also showed that job complexity moderated the magnitude of the opera-
tional validity of GMA tests across three levels of job complexity: low, medium, and high. In general,
results were similar to those found in the United States, although the European findings showed a slightly
larger magnitude of operational validity in some cases. Theoretical and practical implications of these
findings for personnel selection are discussed.

In the past 80 years, hundreds of criterion-related validity stud-
ies have been carried out across the world, relating general mental
ability (GMA) measures to work-related criteria. Following
Schmidt (2002), GMA is defined effectively in this research as any
measure that combines two, three, or more specific aptitudes, or
any measure that includes a variety of items measuring specific
abilities (e.g., verbal, numerical, spatial). Consequently, the ob-
served validity of GMA for a specific study may be achieved using
an omnibus GMA test (e.g., The Wonderlic Personnel Test, Otis
Employment Test, Raven’s Progressive Matrices Test) or using
different specific tests combined in a battery (e.g. General Apti-
tude Test Battery [GATB], Differential Aptitude Tests [DAT],

Primary Mental Aptitude [PMA]). In these primary studies, a wide
variety of types of jobs were explored. Much of this research has
been summarized in quantitative reviews of the validity of person-
nel selection measures. For example, Ghiselli (1966, 1973) wrote
several now classic reviews. Ghiselli’s main conclusion was that,
in general, for training success and job proficiency, intelligence
tests and spatial, mechanical, and perceptual ability measures are
the best predictors. He also suggested that there was an intelligence
or specific ability test with an at least moderate validity for each of
the eight groups of occupations analyzed. This group of occupa-
tions included managerial, clerical, services, sales, and protective
occupations, as well as vehicle operators, trades and crafts, and
industrial occupations.

Meta-Analyses of Cognitive Ability Measures

After Ghiselli’s (1966, 1973) reviews, several meta-analyses
were conducted to examine the validity of cognitive ability mea-
sures as predictors in personnel selection. These meta-analyses are
characterized by the fact that they analyzed the validity of general
cognitive ability measures for broad occupational families (e.g.,
Hartigan & Wigdor, 1989; Hunter & Hunter, 1984) or by the fact
that they meta-analyzed validity for only one specific occupation,
such as clerical occupations, law enforcement occupations, com-
puter programmers, sales jobs, and trades in the utility industry
(Hirsch, Northrop, & Schmidt, 1986; Levine, Spector, Menon,
Narayanan, & Cannon-Bowers, 1996; Pearlman, Schmidt, &
Hunter, 1980; Schmidt, Gast-Rosenberg, & Hunter, 1980; Vin-
chur, Schippman, Switzer, & Roth, 1998). For example, Hunter
and Hunter (1984) classified the occupations described in the
Dictionary of Occupational Titles (DOT) using a classification of
five families. They found that criterion-related validity of cogni-
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tive tests was moderated by the occupational family membership.
This membership was dependent on the job complexity of the
specific occupation. Hunter and Hunter found that, for job perfor-
mance and training success criteria, the validity of cognitive tests
for more complex occupational families was larger than that of less
complex occupations. The Panel of the National Research Council
(Hartigan & Wigdor, 1989) reanalyzed Hunter and Hunter’s data
set, analyzed a new set of data, and found essentially the same
findings. Therefore, these two large-scale meta-analyses came to
the same conclusion: Job complexity is a moderator of the
criterion-related validity of cognitive ability measures. However,
these studies did not analyze specific or small occupational groups
(e.g., managerial, clerical, sales) as Ghiselli did. Furthermore,
there is a relevant difference between the study of Hunter and
Hunter and the study of the Panel of the National Research
Council. Hunter and Hunter corrected the validity for criterion
unreliability and range restriction in predictor scores, whereas the
Panel of the National Research Council only corrected the validity
for criterion unreliability. In addition, there is a difference in the
correction for criterion unreliability. Although Hunter and Hunter
used a reliability estimate of .60 for job performance and .81 for
training success, the Panel of the National Research Council used
an estimate of .80 for both criteria. Consequently, there are im-
portant differences in the final results of these two meta-analytic
studies. For example, in the case of the job performance criterion,
Hunter and Hunter found that the validity ranged from .23 for
Family II (feeding–off-bearing) to .58 for Family III (synthesize–
coordinate), whereas the Panel of the National Research Council
found that the validity ranged from .17 for Family I (setup) to .28
for Family III. For the training success criterion, Hunter and
Hunter found that the validity ranged from .50 for Family III to .65
for Family I (setup) and the Panel of the National Research
Council found that the validity ranged from .00 for Family V
(copy–compare) to .60 for Family I. Differences may also be due
to different sample sizes within each job family in both studies.
Apparently, only Job Families I, IV (analyze–compile–compute),
and V and Job Families IV and V were similarly represented in
both studies for job performance and training success, respectively
(see Hartigan & Wigdor, 1989, p. 161). A potential limitation of
these two investigations is that they only considered studies carried
out with the GATB.

Several other meta-analyses were conducted for specific occu-
pational categories. For example, Pearlman et al. (1980) carried
out a meta-analysis of the validity of cognitive ability measures for
predicting job performance and training success in clerical occu-
pations. They found that GMA and other specific cognitive mea-
sures, including memory and verbal, numerical, spatial, mechani-
cal, and perceptual abilities, showed moderate to large criterion-
related validity and that they generalized validity across samples
and jobs. Hirsch et al. (1986) examined the validity generalization
of cognitive ability measures for law enforcement occupations.
They found validity coefficients of a modest magnitude for job
proficiency criteria. However, except for spatial–mechanical abil-
ity measures, there was either no validity generalization, or its
magnitude was very small. In the case of training success, they
found a large validity generalization effect. Levine et al. (1996)
carried out a meta-analysis using the criterion-related validity
studies relating to crafts jobs in the utility industry (e.g., electrical
assembly, mechanical utility jobs, telephone technical jobs). They

found that the cognitive tests that included measures of verbal
ability, numerical ability, abstract reasoning, and general intelli-
gence showed an operational validity of .43 for predicting job
performance. Schmidt et al. (1980) found that, in the case of
computer programmer occupations, GMA measures had an oper-
ational validity of .73 for predicting job proficiency and of .91 for
predicting training success. Finally, Vinchur et al. (1998) carried
out a meta-analysis of the validity of cognitive measures for
predicting job performance in sales jobs. They found an opera-
tional validity of .31 for overall cognitive ability and of .40 for
GMA.

Considering the results of the meta-analyses mentioned above,
together with Ghiselli’s (1966, 1973) findings, it appears that there
are some differences in the magnitude of the criterion-related
validity of GMA for different jobs and occupational groups. This
does not mean that the validity is specific for these jobs because
90% credibility values were positive and different from 0 in most
cases. However, beyond the minimum of validity generalization
for all jobs, validity may be larger or smaller according to the type
of occupation. With regard to this, although there are a number of
researches who have addressed this issue, some occupational
groups have not been well represented in these meta-analyses. For
example, no meta-analyses have been published in scientific jour-
nals reporting validity generalization analyses for managerial oc-
cupations, professionals (e.g., engineers, physicians, chemists),
drivers, or even for apprentices. A second limitation of the prior
meta-analyses is that they have only examined U.S. validity stud-
ies. Therefore, the conclusions of those meta-analyses could be
valid only for the U.S. economy (e.g., Herriot & Anderson, 1997;
Salgado, Viswesvaran, & Ones, 2001).

Consequently, the first objective of this research was to replicate
and extend past validity generalization research conducted solely
in the United States by examining the operational validity of GMA
measures for predicting job performance and training success in
the European Community (EC) and in a variety of occupations,
including a broader range of occupations. Our second objective
was to examine whether job complexity moderates the validity of
GMA tests so that GMA shows larger validity for more complex
occupational groups. We chose the EC as the region for examining
this goal. We made this decision for three reasons: (a) There has
been a notable lack of European meta-analyses, (b) our results
would allow the comparison of the GMA validity in the EC with
previous meta-analytic results from the United States, and (c) the
EC comprises a number of culturally and socially diverse countries
whose combined population is comparable with that of the United
States. The 15 current members of the EC are not a completely
homogenous group of countries. There is a certain degree of
heterogeneity in the cultural values and in the organizational
selection practices, but as Viswesvaran and Ones (2002) recently
pointed out, EC countries are relatively homogeneous in compar-
ison with the United States because they have less within-country
diversity (i.e., ethnic and racial diversity), and the personnel psy-
chologists have a very similar view of professional personnel
selection processes (Levy-Leboyer, 1994; Roe, 1989). Recently,
Salgado and Anderson (2002), in an examination of 16 European
countries, showed that GMA tests are used more by organizations
in EC countries than in the United States and that the majority of
European companies are medium and small companies (fewer than
500 employees). Moreover, these authors also demonstrated that
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there are only small differences among the majority of the Euro-
pean countries in the popularity of GMA tests. They illustrated that
the perceptions of applicants in the EC, with regard to the GMA
tests, are very similar. In addition, there are initiatives to harmo-
nize the legislative structures and the testing standards in Europe.
A recent report of the European Foundation for the Improvement
of Living and Working Conditions (EFILWC; Paoli & Merllié,
2001) showed that there is a great similarity among the members
of the EC in attributes such as (a) proportion of employees in the
workforce, (b) the proportion of women in the workforce, (c)
percentage of employees having influence over their working
hours, (d) the proportion of workers having to solve unforeseen
problems, (e) the proportion of workers having to perform monot-
onous tasks, (f) the percentage of workers carrying out complex
tasks, (g) the proportion of employees learning new things in their
work, (h) the proportion of employees who think that their skills
match the demands of their job, (i) the percentage of employees
benefited from training provided by their company and the average
duration of the training per person. According to EFILWC, other
attributes in which the European countries are very similar are the
duration of working hours (the average is 39.8 hr for full-time
workers), the average commuting time (37.5 min), the average of
paid vacation time (25.9 days per year). In contrast, according to
the U.S. Department of Labor, Bureau of Labor Statistics, the paid
vacation time ranges from 9.6 days for workers with 1 year of
tenure to 20.3 days for the employees with 20 years of tenure, and
the average working week is 34.2 hr. Consequently, it may be
assumed that there is more homogeneity among the European
countries than between the European countries and the United
States.

Method

Search for Studies

On the basis of the goals of this research, a database was developed
containing European validity studies. These studies had to meet three
criteria to be included in the database: (a) report validity coefficients
relating job performance and training success measures and general cog-
nitive ability measures; (b) the samples should be applicants, employees or
trainees, but not students; (c) only civilian jobs (sum of all private industry
and government workers) would be considered, excluding military occu-
pations and agricultural workers.

The search was made using six strategies. First, a computer search was
conducted in the PsycLit database. Second, a manual article-by-article
search was carried out in a large number of European journals (a complete
list may be obtained from Jesús F. Salgado). Third, test manuals were
inspected looking for criterion-related validity studies. Fourth, several test
publishing companies were contacted and asked for reports in which
validity studies were reported. Fifth, the reference section of the articles
obtained was checked to identify further articles. Finally, several well-
known European researchers were contacted in order to obtain additional
articles and supplementary information related to published articles (e.g.,
complete matrix of correlation coefficients).

The literature search resulted in 89 articles, including 166 independent
samples. These articles consisted of 71 (137 samples) published and 18 (29
samples) unpublished studies. Combining the published and unpublished
studies conducted across the EC, the final database contained 81 indepen-
dent samples with training success as the criterion and 85 samples with job
performance as the criterion. The following countries contributed studies to
the database: Belgium (2), France (18), Germany (9), Ireland (1), the
Netherlands (10), Spain (13), and the United Kingdom (36).

Procedure

Two researchers served as judges, working independently to code every
study. For each study the following information was recorded if available:
(a) sample characteristics, such as gender, age, education, and so forth, (b)
occupation and information related, (c) GMA measures used, (d) criterion
used, (e) reliability of GMA, (f) criterion reliability, (g) range restriction
value or data for calculating this value, (h) statistics concerning the relation
between GMA and criterion, (i) correlation among the GMA measures
when more than one was used, and (j) country in which the study was
carried out. Disagreements were solved through discussion until the re-
searchers agreed on the ability. We used the studies conducted in the
United Kingdom (36% of the total) to calculate the reliability of the
codification process. This was done for three reasons: (a) the U.K. studies
usually contained more information for recording than the rest of the
studies, (b) they were a very representative number of the total in terms that
all the occupational groups were represented with at least one validity
study, and (c) because all the U.K. primary studies used English as the
language in which the study was written, the authors were more able to
resolve any resultant coding differences and to attribute these to true
coding interpretation differences rather than to language differences. Using
the samples size, criterion reliability, predictor reliability, and validity
coefficients, the overall agreement between researchers (prior to the con-
sensus), estimated as a correlation, was .93. One validity coefficient was
used per sample for each criterion–ability–occupation condition. When a
study contained conceptual replications (i.e., two or more measures of the
same construct were used in the same sample), linear composites with unit
weights for the components were formed. Linear composites provide more
construct valid estimates than the use of the average correlation. Nunnally
(1978, pp. 166–168) and Hunter and Schmidt (1990, pp. 457–463) pro-
vided formulas for the correlation of variables with composites. Examples
of the GMA measures used in the studies are (a) Batteries: DAT, GATB,
T2, ASDIC, Intelligence Structure Test (IST-70), Wilde Intelligence Test
(WIT), GVK, PMA, and Aptitudes Mentales Primarias (AMPE), (b) g
tests: Raven’s Progressive Matrices, Cattell’s Fair Culture Tests, Otis
Employment Test, Alpha Test, Logique Intelligence, CERP, Domino,
D-48, NIIP-33.

Following a first inspection of the jobs represented in our database, we
decided to create relatively homogeneous and conceptually meaningful
occupational groups in accordance with the previous procedure used by
Schmidt, Hunter, and Pearlman (1981) for the clerical jobs. To classify the
jobs in occupational categories, we used DOT (U.S. Department of Labor,
1991). On the basis of the information included in the primary studies
about the jobs, we grouped the jobs in the following 10 DOT occupational
categories: 00 (occupations in engineering), 02 (chemist), 18 (managers),
20 (typing and filing occupations), 23 (information and message distribu-
tion occupations), 25 (sales occupations), 37 (police), 60 (mechanics), 82
(electrician), and 90 (drivers) plus two miscellaneous categories, skilled
worker and apprentices. Therefore, the total number of occupational cate-
gories is 12. These DOT categories differ substantially in terms of job
requirements, and the number of studies in our database allowed us to
consider each one as a separate entity. The examples of jobs included in
each occupational category appear in Table 1.

To achieve our second objective, all the jobs included in the studies were
classified in terms of job complexity level. After an inspection of the jobs
contained in the occupational groups, we decided to create only three levels
of job complexity. Occupations classified as being high complexity con-
sisted of the jobs with scores 0 and 1 in the data dimension of the DOT. The
medium level of job complexity consisted of jobs with scores of 2, 3, and
4 in the same DOT dimension. The low level of job complexity consisted
of jobs with scores of 5 and 6 in the data dimension. With this classification
system, all the jobs included in our categories 00, 02, and 18 (i.e.,
engineers, chemists, and managers) were classified as jobs of a high level
of complexity. All the jobs included in our categories 20, 25, 37, 60, 82,
(i.e., typing and filing jobs, sales jobs, police, mechanics, and electrician),
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plus the apprentice category and the majority (over 80% of studies) of jobs
included in our category 23 (information and message distribution jobs),
were classified as jobs of medium complexity level. The jobs included in
the category 90 (i.e., drivers) and the majority (over 80% of studies) of the
jobs included in the miscellaneous group of skilled worker occupations
were classified as jobs of a low complexity level. Jobs within a category
but that did not fit to the complexity level of the majority of jobs included
in the category were assigned to the correct group of complexity level. For
example, messenger (DOT 230–663–010) included in the category 23
(information and message distribution jobs) was classified in the group of
low complexity level; plotter (DOT 962–361–010) included in the miscel-
laneous category of skilled worker jobs was classified in the group of
medium level of job complexity.

After the studies were collated and their characteristics recorded, the
following step was to apply the psychometric meta-analysis of Hunter and
Schmidt (1990, 2000). Psychometric meta-analysis estimates how much of
the observed variance of findings across studies is due to artifactual errors.
The artifacts considered here were sampling error, criterion and predictor
reliability, and range restriction in GMA scores. To correct the observed
validity for these last three artifacts, the most common strategy is to
develop specific distributions for each of them. Some of these artifacts
reduce the correlations below their operational value (e.g., criterion reli-
ability and range restriction), and all of them produce artifactual variability
in the observed validity (Carretta & Ree, 2000, 2001). In our analysis, we

corrected the observed mean validity for criterion reliability and range
restriction in the predictor.

Predictor Reliability

The reliability of predictors was estimated (a) from the coefficients
reported in the studies included in the meta-analysis, and (b) using the
coefficients published in the various test manuals. The appropriate coeffi-
cients are test–retest estimates of reliability (Schmidt & Hunter, 1999). We
developed an empirical distribution of test–retest reliability for GMA
measures. The average reliability was .83 (SD � .09). The predictor
reliability estimates are only used to eliminate artifactual variability in the
standard deviation of rho and are not used for correcting the observed
validity, because our interest is in the operational validity of GMA and not
in the theoretical value of GMA validity.

Criterion Reliability

In the present research, only studies using job performance ratings and
training performance ratings as criteria were used. This choice was based
on three reasons: (a) U.S. meta-analyses have used these two criteria
extensively, and one of our objectives was to provide a comparison with
those meta-analyses. Consequently, for this initial meta-analysis of EC
studies, it was important to retain the same criteria. (b) Other criteria, such
as tenure, turnover, promotions, or output, were used in a very small
number of studies in our database; therefore, we would not be able to carry
out meta-analyses in these cases. (c) Job performance and training success
have been used extensively in the industrial–organizational psychology
literature as early performance criteria, and in establishing the operational
validity of GMA tests, these measures are of paramount importance. Not
all studies provided information regarding the criteria reliability (i.e., job
performance ratings and training ratings), and consequently, we had to
develop empirical distributions for these two criteria. Fortunately, a num-
ber of studies provided reliability coefficients for estimating criterion
reliability.

For job performance ratings, the interrater reliability coefficient is the
one of interest (Hunter, 1986; Schmidt and Hunter, 1996) because if this
type of reliability is used in the correction for attenuation, it will correct
most of the unsystematic errors in supervisor ratings (Hunter & Hirsh,
1987). We found 19 studies reporting interrater coefficients of job perfor-
mance ratings (see Table 2). The average coefficient weighted by sample
size was .52 (SD � .19). This coefficient is exactly the same coefficient
found by Viswesvaran, Ones, and Schmidt (1996) in their meta-analysis of
the interrater reliability of job performance ratings. In addition, Rothstein
(1990) showed that the asymptotic value for job performance ratings was
.52.

It must be pointed out that the two lowest values of job performance
reliability reported in Table 2 are .29 and .26, which are unusually low
reliabilities and might be considered outliers. Some readers might think
that they are leading to higher estimated rho values and higher estimates of
variance accounted for by artifacts. However, the effects of these two are
very small. The distribution without these two values would have a mean
of 0.59. Because the square root of the mean would be used for correcting
the observed validity, the difference is 0.72 (19 reliability values, M �
0.52) compared with 0.76 (17 reliability values, M � 0.59), which is
practically irrelevant. For example, correcting 0.25 for 0.72 is 0.347,
whereas correcting for 0.76 is 0.329. In other words, the effect is less than
0.02. The effects on the variance accounted for by artifacts are equally
irrelevant.

In the case of training success, ratings by trainers or supervisors were
used in most primary studies included in this meta-analysis. A small
number of primary studies used pass–fail qualifications given by the
supervisor or used the ratings given by teachers or external examiners in
both theoretical and practical examinations. Therefore, all training success

Table 1
List of Representative Jobs Included in Each Occupational
Category

Occupational
category Title Jobs

00 Engineering Engineer, IT technician,
industrial engineer

02 Chemistry Chemist
18 Managerial Catering manager, banking

manager, clerical manager,
engineering supervisor, team
supervisor, store manager,
contract manager, sales
executive

20 Typing & filing Clerk, auxiliary clerk, civil
service administrative, clerical
staff

23 Information &
message

Mail order clerk, telephone
operator, messenger, postman

25 Sales Salesman, insurance salesman,
district sales agent, sales
assistant, sales order

37 Police Police officer, urban police,
police sheriff, local police

60 Mechanics Mechanic, machine operator,
industrial worker, general
mechanical fitter, air mechanic

82 Electrical Assistant Electrician
90 Driver Car driver, bus driver, truck

driver, tramway driver,
caterpillar driver

Miscellaneous skilled
worker

Carpenter, industrial painter,
railways agent, railways
worker

Apprentice Craft apprentice, electrician
apprentice, turner apprentice,
industrial painter apprentice,
milling machine apprentice

Note. IT � information technology.
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scores used in the present meta-analysis can be considered as a form of
rating. In fact, when a theoretical and a practical examination were given
to the trainees, the correlation between ratings of examinations ranged from
.46 to .73. We found 15 studies reporting training success reliability (see
Table 2). The weighted sample-size average reliability was .56 (SD � .09).
This figure is remarkably lower than the value of .81 used by Hunter and
Hunter (1984). We considered that our estimate is more representative of
training success reliability than Hunter and Hunter’s estimate for three
reasons: (a) It was empirically developed using civil studies, whereas
Hunter and Hunter’s estimate was an assumed one; (b) Hunter’s estimate
was found for training success measures in the U.S. Navy (Hunter, 1986),
and these measures typically consisted of objective examinations
(Vineberg & Joyner, 1989); (c) all the coefficients found in this research
were calculated using ratings given by trainers or supervisors. Vineberg
and Joyner (1989) affirmed that written tests and hands-on tests are the two
types of measures most frequently used to evaluate trainee achievement in
military contexts and that instructor ratings of trainee performance are very
rarely used. Campbell, McHenry, and Wise (1990) reported a reliability of
.53 (split-half) for hands-on test scores in Project A when they were used
as a training success criterion.

Range Restriction Distributions
The distributions for range restriction were based on the following two

strategies: (a) Some range restriction values were obtained from the studies
that reported both restricted and unrestricted standard deviation data, and
(b) another group of range restriction values was obtained using the
reported selection ratio. To use the reported selection ratio, we used the
formula reported by Schmidt, Hunter, and Urry (1976). This double strat-
egy produced a large number of range restriction estimates. We grouped
the range restriction values in three categories, depending on the type of job
used in the primary study. The three groups parallel Hunter and Hunter’s
(1984) job complexity classification, but we used three groups instead of

five. The range restriction values of GMA appear in Table 3. There are two
reasons behind this procedure. First, the selection process results in a
greater restriction for highly complex jobs than for lower complex jobs
because of the fact that applicants tend to gravitate toward jobs with a
complexity similar to their cognitive abilities and skills. In addition,
selection processes for highly complex jobs screen out all except the very
intelligent, but this is not true for the low complex jobs. Second, the three
complexity groups are three practically nonoverlapping clusters of the
occupational groups that are differentiated by job complexity. Conse-
quently, if we use a single range restriction distribution for all the jobs, we
would be undercorrecting the validity for high complexity jobs and over-
correcting the validity for medium and low complexity jobs. In the present
study we used the range restriction distribution of high complexity level for
the categories 00, 02, and 18 (i.e., engineers, chemists, and managers). We
used the range restriction distribution of medium complexity level for the
categories 20, 23, 25, 37, 60, 82, (i.e., typing and filing jobs, sales jobs,
police, mechanics, and electrician), plus the apprentice category. Finally,
we used the range restriction distribution of low complexity level occupa-
tions for the category 90 (i.e., drivers) and the miscellaneous group of
skilled worker occupations.

Results

Validity Generalization Results for GMA–Occupation–Job
Performance Combinations

The results of the meta-analyses for the nine occupational cat-
egories with job performance as criterion appear in Table 4. We
did not find validity studies for chemical jobs, mechanic jobs, and
the apprentice group; therefore, these occupations are not included.

Table 3
Range Restriction Distributions for General Mental Ability in
Three Degrees of Job Complexity and Two Criteria

High
complexity

Medium
complexity

Low
complexity

u F C u F C u F C

.95 1 J .93 1 J .93 1 T

.66 1 T .92 1 J .87 1 J

.60 1 J .91 1 J .78 1 J

.55 1 J .84 1 J .73 1 T

.45 1 J .83 1 T .36 1 J

.41 1 J .76 1 T

.40 1 J .68 1 J

.37 1 J .66 1 T

.35 1 T .64 1 J

.28 1 J .48 1 J

.27 1 T .45 1 J

.27 1 J .44 1 J
.44 1 T

Job performance
M 0.47 0.69 0.67
SD 0.20 0.19 0.22
N 761 1,046 272

Training success
M 0.43 0.67 0.83
SD 0.17 0.15 0.10
N 609 1,364 354

Note. u � range restriction ratio, calculated as s/S, where s is the
restricted standard deviation and S the unrestricted standard deviation. F �
frequency; C � criterion; J � job performance; T � training success.

Table 2
Interrater Reliability Empirical Distribution of Training Success
and Job Performance Ratings in the European Studies

Training success
rating

Job performance
ratings

Sample ryy Sample rxx

152 .73 61 .80
259 .71 170 .78
156 .65 45 .75
91 .65 96 .74

182 .64 67 .74
44 .61 8 .73

333 .57 60 .72
361 .57 90 .65
89 .52 34 .60

347 .50 36 .60
171 .50 151 .58
51 .50 91 .58

524 .46 64 .52
90 .46 30 .49
47 .31 64 .48

69 .42
306 .39
109 .29
351 .26

M 0.56 0.52
SD 0.09 0.19
N 2,897 1,936
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The number of studies for each GMA–occupation–criterion com-
bination ranged from 3 to 23, and the single sample sizes ranged
from 280 to 1,870. In the table, from left to right, the first two
columns show the number of validity coefficients and the total
sample size. The next five columns are the average observed
validity weighted by the sample size, the observed variance
weighted by the sample size, the observed standard deviation
weighted by the sample size, the percentage of variance accounted
for by all the artifactual errors (i.e., predictor and criterion reli-
ability, predictor range restriction, and sampling error), and the
sampling error variance. The three columns that follow show the
operational validity (observed validity corrected by criterion reli-
ability and predictor range restriction), the standard deviation of
the operational validity, and the 90% credibility value.

The largest operational validity was found for the managerial
occupations. In this case, the operational validity was .67, and 40%
of the observed variability was accounted for by artifactual errors.
The 90% CV in this case was .15. Therefore, GMA measures were
shown to be valid predictors of job performance for this occupa-
tional group, and they generalized validity across samples and
countries. The next occupational category with the largest validity
was sales occupations. The operational validity was .66, and all the
observed variability was accounted for by artifactual errors. How-
ever, in the sales occupational group, the predicted artifactual
variance was larger than 100 (we rounded the variance accounted
for down to 100%), indicating that there is a second-order sam-
pling error. Therefore, it is possible that the set of coefficients is
not completely representative of the population. However, Hunter
and Schmidt (1990) suggested that a second-order sampling error
usually has only a small effect on the validity estimates and that it
affects the meta-analytic estimates of standard deviations more
than it affects the estimates of means.

The validity for the engineer occupations was .63, which was
the third largest estimate. For engineer jobs, the 90% CV was .63
because all the observed variance was explained by artifactual
errors. Therefore, there is evidence of validity generalization for
this occupational group. The next occupational category with the
largest operational validity was the information and message dis-
tribution clerk. The validity was .61 and all the observed variance
was explained by the artifactual errors. Ranked immediately be-
low, two occupational groups showed coefficients of .54 and .55,
and there is validity generalization in the two cases. These two

occupational categories were the electrical assembling jobs and the
miscellaneous category of skilled workers. In the case of skilled
workers, all the observed variability was accounted for by artifac-
tual errors, and the explained variance was 65% for the electrical
assembling jobs. The next occupational category, the typing and
filing occupations, showed an operational validity of .45, and the
90% CV was .12. The artifactual errors accounted for 47% of the
observed variability in these occupations. For drivers, the opera-
tional validity was .45 and the 90% CV was .21. In this case, the
artifactual errors explained 64% of the observed variance. The
police occupations had the lowest value of operational validity. In
this group, we found an estimate of .24, and the 90% CV was .05.
The artifactual errors explained 31% of the observed variance.
Therefore, there is evidence of validity generalization for this
occupational group.

Because of the fact that there were a relatively small number of
studies in some distributions and that second-order sampling error
was shown for some occupational groups, we conducted a so-
called file-drawer analysis (Rosenthal, 1979; Hirsh et al., 1986) to
ensure that all the studies in our review were relevant. With regard
to this point, Ashworth, Osburn, Callender, and Boyle (1992)
developed a method for assessing the vulnerability of validity
generalization results to unrepresented or missing studies. Ash-
worth et al. (1992) suggested calculating the effects on validity
when 10% of the studies are missing and when their validity is 0.
Therefore, we calculated additional estimates to represent what the
validity would be if we were unable to locate 10% of the studies
and if these studies showed zero validity. The last three columns of
Table 4 report these new (hypothetical) estimates for every occu-
pational group: lowest rho value, new standard estimation, and
lowest 90% CV. As can be seen, the increase in 10% of studies
showing zero validity had only minimal effects on the operational
validity and affected the estimates of the standard deviation little
more. The hypothetical lowest 90% CVs were also all positive and
different from 0. Consequently, even in the case of there being an
addition of 10% of studies with zero validity, there was still
validity generalization for all occupational groups in the case of
the job performance criterion.

An important finding was that, for eight out of nine occupational
groups across the EC, GMA tests showed high to very high
operational validity, with the exception of the police category for
which the operational validity was somewhat lower. Comparing

Table 4
Meta-Analysis of General Mental Ability–Occupation Combinations for Predicting Job Performance Ratings

Source K N r S r
2 SDr % VE S e

2 � SD� 90% CV L� NSD LCV

Driver 5 394 .22 .025 .159 64 .012 .45 .191 .21 .40 .225 .11
Electrician 3 280 .28 .023 .150 65 .009 .54 .171 .32 .45 .215 .17
Information clerk 5 890 .31 .006 .081 100 .005 .61 .000 .61 .56 .175 .33
Engineer 9 837 .23 .014 .118 100 .010 .63 .000 .63 .57 .181 .34
Manager 6 783 .25 .039 .197 40 .007 .67 .407 .15 .61 .433 .06
Police 5 619 .12 .015 .121 31 .007 .24 .151 .05 .22 .159 .01
Sales 5 394 .34 .018 .133 100 .010 .66 .000 .66 .60 .189 .36
Skilled worker 7 994 .28 .002 .045 100 .006 .55 .000 .55 .51 .161 .30
Typing 23 1,870 .23 .032 .179 47 .011 .45 .256 .12 .41 .276 .05

Note. K � number of studies; r � observed mean validity; S r
2 � observed variance; S e

2 � sampling error variance; SDr � observed standard deviation;
� � operational validity; SD� � standard deviation of the operational validity; % VE � variance accounted for by artifactual errors; L� � lowest
(hypothetical) rho; NSD � hypothetical standard deviation of L�; LCV � lowest (hypothetical) CV.

1073GMA VALIDITY FOR DIFFERENT OCCUPATIONS IN THE EC

Th
is

 d
oc

um
en

t i
s c

op
yr

ig
ht

ed
 b

y 
th

e 
A

m
er

ic
an

 P
sy

ch
ol

og
ic

al
 A

ss
oc

ia
tio

n 
or

 o
ne

 o
f i

ts
 a

lli
ed

 p
ub

lis
he

rs
.  

Th
is

 a
rti

cl
e 

is
 in

te
nd

ed
 so

le
ly

 fo
r t

he
 p

er
so

na
l u

se
 o

f t
he

 in
di

vi
du

al
 u

se
r a

nd
 is

 n
ot

 to
 b

e 
di

ss
em

in
at

ed
 b

ro
ad

ly
.



our results with those reported in the U.S. meta-analyses for
similar occupational groups, in general, our findings are similar or
somewhat larger than the U.S. findings, although the content of the
occupational categories is not necessarily the same in the EC and
the United States. For example, the reanalysis of Ghiselli’s (1966,
1973) findings by Hunter and Hunter (1984) reported operational
validity estimates of .54, .28, .53, .42, .61, .48, and .46 for clerical,
driver, manager, protective, sales, service, and trade occupations,
respectively. In other meta-analyses, the results have also been
similar. For example, Pearlman et al. (1980) reported validities of
.50 for typing and filing occupations, Hirsh et al. (1986) reported
an operational validity of .22 for law enforcement occupations, and
Levine et al. (1996) reported an operational validity of .53 for
electrical general occupations in the utility industry, although the
validity only reached .31 for electric assembly jobs.

In summary, the meta-analyses of the occupation–job perfor-
mance combinations for GMA measures showed that they are
valid predictors for all occupational categories and that they gen-
eralized validity across samples and countries of the EC. The
results also showed that the magnitude of the operational validity
was notably high for some occupational groups, namely manage-
rial, sales, engineer, and informational and message distribution
clerks jobs. Only in the case of police occupations was the mag-
nitude of the validity relatively small. The fact that our results
largely replicated the U.S. findings for these occupational groups
is of great importance because it shows that the validity of GMA
tests is not limited to the United States.

Validity Generalization Results for GMA–Occupation–
Training Success Combinations

The results of the meta-analysis for the 10 occupational groups
with training success as criterion appear in Table 5. In the present
analyses, we did not find an acceptable number of studies for
carrying out meta-analyses for managerial and sales occupations.
The number of studies for each GMA–occupation–training suc-
cess combination ranged from 3 for police to 12 in the miscella-
neous group of skilled workers. The single sample sizes ranged
from 353 for the electrical assembly category to 2,276 for the
skilled workers. The columns in Table 5 are the same as for
Table 4.

The largest operational validity for predicting training success
was found for the engineer occupational category, with the mag-
nitude of the validity equal to .74. The 90% CV was .74, and 100%
of the observed variability in validities was accounted for by
artifactual errors. Therefore, the results indicate that GMA mea-
sures have generalized validity across samples and countries for
this occupational group. The next group with the largest validity
was the chemist job category. For this occupational category,
GMA measures showed an operational validity of .72; the 90% CV
was also .72 because the explained variance was 100%. Therefore,
for this occupational group, there is also validity generalization
across countries and samples. The next occupational category with
the largest operational validity was the information and message
distribution clerks. In this case, GMA measures showed an oper-
ational validity of .69, and all the observed variability was ac-
counted for by the artifactual errors.

GMA measures were also found to be valid predictors of train-
ing success for a group of five occupational categories with the
operational validity ranging from .40 to .63. The operational va-
lidity for the electrical assembling jobs was .63, the 90% CV was
.48, and the percentage of explained variance was 73%. For the
typing clerks category, the operational validity was .57, the 90%
CV was .24, and the explained variance was 31%. The next
occupational group was the apprentices, which showed an opera-
tional validity of .49, the 90% CV was .39, and the artifactual
errors accounted for 84% of variability. For the driver occupational
category, the operational validity was .40, the 90% CV was .32,
and the artifactual errors accounted for 72%. Last, for the mechan-
ics jobs, the validity was .40, the 90% CV was .29, and 82% of
variability was explained by artifactual errors. Consequently, in all
of these occupational categories, GMA showed validity generali-
zation across samples and countries for predicting training success.

The last two occupational categories analyzed were police jobs
and the miscellaneous group of skilled workers. In the case of
police jobs, the operational validity was .25, and the 90% CV was
�.07. Consequently, we cannot conclude that there is validity
generalization for this occupational category. This counterintuitive
result for the police job is probably due to the effect of a possible
outlier value. If this value is deleted, the operational validity is .48,
and the 90% CV is .48. Finally, for the skilled workers, the

Table 5
Meta-Analysis of General Mental Ability–Occupations Combinations for Predicting Training Success

Category K N r S r
2 SDr % VE S e

2 � SD� 90% CV L� NSD LCV

Apprentice 9 1,229 .26 .010 .101 84 .006 .49 .075 .39 .45 .158 .24
Chemistry 4 1,514 .28 .003 .051 100 .002 .72 .000 .72 .65 .206 .39
Driver 9 2,252 .26 .006 .077 72 .003 .40 .062 .32 .36 .129 .20
Electrician 4 353 .35 .017 .131 73 .009 .63 .121 .48 .57 .214 .30
Information clerk 4 579 .46 .002 .041 100 .004 .69 .000 .69 .63 .198 .37
Engineer 8 1,051 .28 .013 .115 100 .006 .74 .000 .74 .65 .207 .39
Mechanics 4 549 .21 .010 .100 82 .007 .40 .079 .29 .36 .137 .19
Police 3 392 .13 .026 .162 31 .007 .25 .255 �.07 .23 .253 �.10
Skilled worker 12 2,276 .17 .012 .108 47 .005 .27 .121 .12 .25 .139 .07
Typing 12 1651 .31 .029 .171 31 .006 .57 .259 .24 .52 .296 .14

Note. K � number of studies; r � observed mean validity; S r
2 � observed variance; S e

2 � sampling error variance; SDr � observed standard deviation;
� � operational validity; SD� � standard deviation of the operational validity; % VE � variance accounted for by artifactual errors; L� � lowest
(hypothetical) rho; NSD � hypothetical standard deviation of L�; LCV � lowest (hypothetical) CV.
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operational validity was .27, and the 90% CV was .12. Therefore,
there is validity generalization for this occupational category.

The results of the file-drawer analyses using the Ashworth et al.
(1992) method appear in the last three columns of Table 5. Adding
10% of the studies with zero validity had no effect on our conclu-
sions for the training success criterion because the magnitude of
the new rho estimates was very similar and it was shown that there
is validity generalization for all occupational groups, except for
police jobs.

We can now compare our results with previous U.S. results, as
we have done for the job performance criterion. Our results for
electrical assembly category are lower than the value found by
Levine et al. (1996) because these authors reported an operational
validity of .77. Pearlman et al. (1980) reported an average opera-
tional validity of .80 and .54 for GMA measures in typing and
filing clerks and information and message distribution clerks,
respectively. Therefore, we have found a larger value for informa-
tion clerks and a lower value for typing clerks. For police occu-
pations, Hirsh et al. (1986) reported an average validity of .56 for
GMA measures, whereas our results showed a remarkably lower
operational validity.

In summary, we found that GMA measures are valid predictors
for the 10 occupational groups we analyzed here. They showed
large operational validities (� � .50) for 5 out of the 10 groups and
moderately large operational validities for 3 additional groups
(� � .40, .45, and .48, respectively). We also found that GMA
measures generalized validity across samples and countries for 9
out of the 10 occupational groups. In general, our results are
similar, although slightly lower than the operational validity esti-
mates found in the U.S. meta-analyses for the same occupational
groups.

Meta-Analysis of the Job Complexity–Criterion Validity
Relations

In Table 6, the results of the meta-analyses carried out for the
three job complexity levels and for the two criteria used in the
present research are presented. The results for job performance
show that job complexity has a positive effect on the validity
magnitude of GMA measures because there are different sizes for
each complexity level.

As can be seen, the validity for the high level of job complexity
is .64. For the medium complexity level, the validity magnitude is

.53, and for the low level of job complexity the operational validity
is .51. These sizes parallel the values found by Hunter and Hunter
(1984). For example, we found a value of .53 for the medium level
of job complexity, which is exactly the same value reported by
Hunter and Hunter. This is an especially relevant finding because
the medium level of job complexity grouped 62.7% of the jobs
(Hunter & Hunter, 1984). Another relevant replication is that we
found a value of .51 for the low level of job complexity, and
Hunter and Hunter found a value of .50, which is practically the
same. Finally, Hunter and Hunter found a value of .59 for the
highest level of job complexity, and we found a value of .64, which
is very close. Therefore, we replicate the previous findings for job
performance.

In the case of training success, job complexity also shows
effects on the GMA validity, but these effects are more remark-
able. The validity for the high level of job complexity is .74, for the
medium level it is .53, and for the low level it is .36. Therefore, it
is clear that the validity of GMA increases when job complexity
increases, showing a linearly positive relationship between GMA
and job complexity. These results also replicate previous findings
by Hunter and Hunter (1984). Consequently, the previous conclu-
sion that job complexity is a powerful moderator of GMA validity
is supported by the present results.

Discussion

GMA measures have been shown to be highly valid predictors
of job performance and training success criteria in personnel
selection in the United States. Furthermore, meta-analytical re-
search has provided empirical evidence that GMA measures show
validity generalization across tests, samples, and organizations. In
addition, it has been shown that the magnitude of the operational
validity is different for the various occupational categories. How-
ever, such investigations only included primary studies carried out
in the United States. Our examination of the operational validity of
GMA measures in EC countries with similar and additional occu-
pational categories was a relevant research question from both a
theoretical and an applied point of view. The EC member countries
represent an important replication test for earlier U.S. meta-
analytical findings because they are all developed, postindustrial
economies similar to the United States, with a population of over
400 million, but with different cultural, historical, and employment
legislation frameworks (Herriot & Anderson, 1997).

Table 6
Meta-Analysis of Job Complexity–General Mental Ability Combinations for Predicting Job Performance and Training Success

Category K N r S r
2 SDr % VE S e

2 � SD� 90% CV L� NSD LCV

Job performance
High complexity 14 1,604 .23 .024 .154 66 .008 .64 .242 .33 .58 .295 .20
Medium complexity 43 4,744 .27 .031 .175 43 .008 .53 .255 .21 .48 .287 .11
Low complexity 12 864 .25 .021 .146 87 .012 .51 .102 .38 .46 .175 .24

Training
High complexity 13 2,619 .29 .009 .094 100 .004 .74 .000 .74 .67 .213 .40
Medium complexity 35 4,304 .29 .024 .155 40 .007 .53 .224 .24 .48 .258 .15
Low complexity 21 4,731 .23 .014 .117 34 .004 .36 .145 .18 .33 .173 .11

Note. K � number of studies; r � observed mean validity; S r
2 � observed variance; S e

2 � sampling error variance; SDr � observed standard deviation;
� � operational validity; SD� � standard deviation of the operational validity; % VE � variance accounted for by artifactual errors; L� � lowest
(hypothetical) rho; NSD � hypothetical standard deviation of L�; LCV � lowest (hypothetical) CV.
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The findings of the present research showed that GMA mea-
sures are valid predictors of job performance and that they gener-
alized validity across samples and occupations within the EC for
predicting job performance and training success. In the case of job
performance, GMA measures showed large operational validities
for nine occupational groups, including driver jobs, electrical
assembling jobs, information and message distribution clerks, en-
gineer and managerial occupations, sales jobs, typing and filing
clerks, and police jobs. Furthermore, the results showed larger
validity for the miscellaneous group of skilled worker jobs. In
general, the results were similar, and in a few cases slightly higher,
to those found in the United States. On the basis of the 90% CVs,
it is possible to conclude that there is international validity gener-
alization for GMA measures for predicting job performance. A
possible explanation for this difference between the EC and the
U.S. results is that there are differences in the conceptualization of
work performance. Another possibility is that the jobs included in
each occupational category are more cognitively complex jobs
than the ones included in the U.S.-based meta-analyses. These
findings are especially noteworthy given the cultural and historic
variety of countries in the EC. That the magnitude of operational
validity of GMA measures was equal to, or slightly greater than,
those found in earlier meta-analyses carried out in the United
States suggests even more convincingly that GMA measures are
robust predictors of future job performance and training success
across occupational categories, job complexity, and national cul-
tures (Schmidt, Ones, & Hunter, 1992; Salgado & Anderson,
2002). This is, to our knowledge, one of the only occasions in
which U.S. findings of GMA effects sizes have been subjected to
international verification in a multicultural context such as the EC
(Anderson, Lievens, van Dam & Ryan, in press). Such findings
contribute to an increasingly global nature of science and practice
in industrial–organizational psychology in that it can be ascer-
tained whether earlier findings from the United States generalize to
other continents, countries, and cultures. These findings present
unambiguous evidence, based on a large sample of primary studies
across seven European countries, that crucially important earlier
findings are generalizable, and indeed in some cases operational
validity of GMA measures in selection may be slightly higher in
the EC than in the United Sates.

Regarding the training success criterion, the findings show that
GMA measures were valid predictors for all occupational groups
across the EC, except for police jobs. The findings demonstrate
generalized validity for 9 out of 10 occupational groups examined
here, including apprentice jobs, chemist jobs, driver jobs, electrical
assembling jobs, information and message distribution clerks, en-
gineer occupations, mechanic jobs, skilled worker jobs, and typing
and filing clerks. On the basis of the 90% CVs, there is empirical
evidence for concluding that there is international validity gener-
alization of GMA measures for predicting training success in the
EC. In relation to the explained variance, we found that it was
accounted for to a large extent by artifactual errors, ranging from
36% for the typing clerks to 100% for the chemist jobs and the
information and message distribution clerks. In addition, the pat-
tern of the validity coefficients was similar to those found in the
U.S. meta-analyses, although in some cases, the magnitude of the
coefficients was smaller in the European studies. Consequently,
when taking the results for training success in Europe and the
United States as a whole, it is clear that there is international

validity generalization for this criterion. Police jobs were the only
occupational group that showed a negative 90% credibility value
and, consequently, there was no evidence for validity generaliza-
tion. However, as we already pointed out, this result could have
been due to an outlier value, and therefore we suggest more single
studies on the validity of GMA measures in this occupational
group.

Another relevant finding is related to the fact that the magnitude
of the operational validity was in general larger for training suc-
cess than for job performance ratings. The findings of the U.S.
meta-analyses, in which the effects of the occupational group were
analyzed, suggests that the validity was also larger for training
success than for job performance, although the results are not
completely conclusive. For example, Ghiselli’s (1966, 1973) re-
sults, as reanalyzed by Hunter (1986; Hunter & Hunter, 1984),
indicated that the validity for training success was larger in eight
out of nine occupational groups. Managerial occupations were the
exception. Hirsh et al. (1986) and Pearlman et al. (1980) found the
same results for police jobs and clerical occupations that we found
for these two categories. In the present meta-analysis, we found
that the validity was larger for training success than for job
performance in six out of seven occupational groups: driver jobs,
electrical assembling jobs, engineer occupations, information and
message distribution clerks, police jobs, and typing and filing
clerks. The exception was the miscellaneous group of skilled
worker jobs. These last results may be due to the fact that the type
of job is not exactly the same for the job performance criterion
than for the training success criterion. Therefore, in general, our
results supported the hypothesis that the operational validity is
larger for training success performance than for job performance
success when the validity coefficients are grouped based on the
occupational category.

Limitations and Strengths of the Present Study

The present study also has several limitations. First, the number
of studies and the total sample size are smaller in some occupa-
tional categories than in others. Another limitation is that some
occupational groups may have also been underrepresented (e.g.,
police jobs) or not represented at all in some criteria (e.g.,
manager–training combination) in our database. A third limitation
is that we were not able to examine whether there is validity
variance associated with the countries because we do not have a
sufficient number of jobs (studies) per country in order to do this
analysis. In this sense, the occupational categories in our database
may be more heterogeneous than the categories used in the U.S.
meta-analyses. Another limitation is that our study was conducted
only with civilian samples, and therefore, the results may not be
generalized to military occupations.

Counter to these limitations, the present meta-analysis also
possesses several strengths. First, we were able to obtain primary
criterion-related validity studies across seven member states of the
EC, ranging from northern countries (e.g., the Netherlands, Ger-
many) to southern countries (e.g., Spain). Second, our computer-
based, manual, and in-person searches to locate primary studies
resulted in a final database covering 12 occupational categories,
which ranged considerably in job complexity. Third, the present
meta-analysis benefited greatly from recent advances in meta-
analytic methods made by pioneering scholars of this technique in
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the social sciences in the United States (e.g. Hunter & Schmidt,
2000). In our procedure, we incorporated these methodological
advances at each stage and whenever possible explained our ra-
tionale for decisions made throughout this meta-analytic investi-
gation. Thus, in balance, despite some unavoidable limitations to
the present study, we argue that these strengths should also be
borne in mind, given that this is one of the first attempts to
comprehensively verify the international generalizability of the
magnitude of criterion-related validity of GMA measures for per-
sonnel selection.

Scientific and Theoretical Implications

Our findings, together with the U.S. meta-analytic findings,
have implications from a theoretical point of view. In effect, as
with the U.S. meta-analyses, we found that job complexity is a
pervasive moderator of the validity of GMA. Hunter and Hunter
(1984) found evidence supporting this hypothesis. In our case, we
found that GMA showed larger validity for the occupational cat-
egories theoretically associated with higher job complexity. For
the job performance criterion, the larger validity coefficients were
for managerial jobs and engineer occupations. In the case of
training success, the larger validity coefficients were for engineer
and chemist occupations. Furthermore, we found that job com-
plexity positively moderates the validity magnitude of GMA tests
for both job performance and training success, with values prac-
tically identical to the ones found by Hunter and Hunter.

Another finding with theoretical implications is that in some
cases the magnitude of the validity was somewhat larger in the
European studies than in the United States for job performance.
However, for training success, the findings are contrary, although
of smaller magnitude. Consequently, a variable must exist which
moderates the validity in the European studies but not in the U.S.
studies (or to a lesser extent). In the case of training success, one
possible explanation is that there were differences in the way in
which this criterion was measured. In Europe, training success is
typically assessed using ratings, whereas in the United States it is
commonly assessed with objective measures (Ackerman & Hum-
phreys, 1991).

Practical Implications for Organizational Selection
Processes

Our results also have implications from an applied point of
view. One unequivocal implication from this large-scale meta-
analysis is that selection practitioners in the EC countries may use
GMA measures across all the occupational groups because they
are highly valid predictors for job performance and training suc-
cess. However, the findings are also relevant for the selection of
expatriate individuals because the main findings indicate that there
is validity generalization across countries in Europe and the United
States. GMA tests are therefore likely to be robust predictors for
expatriate assignments across these two continents. However, it is
important to note that for expatriate assignments on other conti-
nents, caution in extending the present meta-analytic findings is in
order. Future research is called for to examine the global general-
izability of the present U.S. and EC meta-analytic findings to other
continents and countries worldwide, given the postindustrial cul-
tural similarities between the U.S. and the EC. Nevertheless, it

should be taken into account that we examined only two criteria,
and future studies should explore whether the pattern of validity
coefficients is true for other relevant organizational criteria (e.g.,
turnover, tenure, absenteeism, output, career development). Previ-
ous meta-analytic findings for the North American continent and
now our findings for the European continent unequivocally sup-
port the use of tests of GMA for personnel selection regardless of
job complexity or job occupation being selected for.

References
References marked with an asterisk indicate studies included in the

meta-analysis.

Ackerman, P., & Humphreys, P. I. (1991). Individual differences theory in
industrial and organizational psychology. In M. D. Dunnette & L. M.
Hough (Eds.), Handbook of industrial and organizational psychology,
Vol. 1 (pp. 223–282 ). Palo Alto, CA: Consulting Psychologist Press.

*Amthauer, R. (1973). I-S-T 70. Intelligenz-Struktur-Test [I-S-T 70.
Intelligence-Structure-Test]. Gottigen: Hogrefe.

*Amthauer, R., Brocke, B., Liepmann, D., & Beauducel, A. (1999). I-S-T
2000. Inttelligenz-Struktur-Test 2000. [I-S-T 2000. Intelligence-
Structure-Test 2000]. Gottingen, Germany: Hogrefe.

Anderson, N., Lievens, F., van Dam, K., & Ryan, A. M. (in press). Future
perspectives on employee selection: Key directions for future research
and practice. Applied Psychology: An International Review.

*Anstey, E. (1963). D-48. Manual. Madrid, Spain: Tea.
Ashworth, S. D., Osburn, H. G., Callender, J. C., & Boyle, K. A. (1992).

The effects of unrepresented studies on the robustness of validity gen-
eralization results. Personnel Psychology, 45, 341–361.

*Banister, D., Slater, P., & Radzan, M. (1962). The use of cognitive tests
in nursing candidate selection. Occupational Psychologist, 36, 75–78.

*Beaton, R. (1982). Use of tests in a national retail company. In K. Miller
(Ed.), Psychological testing in personnel assessment (pp. 137–148).
Epping, United Kingdom: Gower Press.

*Blanco, M. J., & Salgado, J. F. (1992). Diseño y experimentación de un
modelo de selección de personal para conductores de materias peligrosas
(factores humanos y conducción) [Design and experimentation of a
personnel selection model for drivers of dangerous substances]. In M. J.
Blanco, J. F. Salgado, F. J. Alvarez, C. del Rio, R. Prada, & G.
Buela-Casal (Eds.), Aportaciones de la psicologı́a a la seguridad vial.
Madrid, Spain: Mapfre.

*Boerkamp, R. G. (1974). Een criteriuminstrument voor de
bedrijfsselectie-situatie [A criterion measure for applicant-selection in
companies]. Unpublished doctoral dissertation, University of Amster-
dam, the Netherlands.

*Bonnardel, R. (1949). Examens psychometriques et promotion ouvriere
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*Salgado, J. F. (1993). Validez sintética de pruebas de habilidades cogni-
tivas por ordenador [Synthetic validity of the cognitive ability tests by
computer]. Revista de Psicologı́a del Trabajo y las Organizaciones, 11,
79–92.

Salgado, J. F., & Anderson, N. (2002). Cognitive and GMA testing in the
European Community: Issues and evidence. Human Performance, 15,
75–96.

*Salgado, J. F., & Blanco, M. J. (1990). Validez de las pruebas de aptitudes
cognitivas en la selección de oficiales de mantenimiento en la Univer-
sidad de Santiago [Validity of cognitive ability tests to select mainte-
nance workers in the University of Santiago]. Libro de comunicaciones,
II, 124–130. (III Congreso de Psicologı́a Social. Santiago de Compos-
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