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A meta-analysis on the validity of tests of general mental ability (GMA) and specific
cognitive abilities for predicting job performance and training success in the UK was
conducted. An extensive literature search resulted in a database of 283 independent
samples with job performance as the criterion (N = 13,262), and 223 with training
success as the criterion (N = 75,31 I). Primary studies were also coded by occupational
group, resulting in seven main groups (clerical, engineer, professional, driver, operator,
manager, and sales), and by type of specific ability test (verbal, numerical, perceptual, and
spatial). Results indicate that GMA and specific ability tests are valid predictors of both
job performance and training success, with operational validities in the magnitude of
.5—.6. Minor differences between these UK findings and previous US meta-analyses are
reported. As expected, operational validities were moderated by occupational group,
with occupational families possessing greater job complexity demonstrating higher
operational validities between cognitive tests and job performance and training success.
Implications for the practical use of tests of GMA and specific cognitive abilities in the
context of UK selection practices are discussed in conclusion.

Several recent surveys indicate that tests of general mental ability (GMA) and tests of
specific cognitive abilities (e.g. numerical, verbal, spatial, etc.) are increasingly popular
amongst employer organizations in the UK for selection and assessment purposes
(e.g. Hodgkinson & Payne, 1998; Keenan, 1995; Ryan, MacFarland, Baron, & Page, 1999;
Salgado & Anderson, 2002; Salgado, Ones, & Viswesvaran, 2001). Whereas in the USA
numerous meta-analytic studies have provided predictive and criterion-related validity
evidence to support the use of GMA tests in selection (e.g. Hunter & Hunter, 1984;
Schmidt, 2002; Schmidt & Hunter, 1998), there has been a notable absence of validity
generalization studies in the UK. This is a serious shortcoming in our understanding of
the predictive efficacy of such tests. Given their increasing popularity amongst
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employers, selection psychologists and test suppliers in the UK are potentially open to
claims of relying upon tests which have not been fully validated through independent
meta-analytic procedures combining multiple proprietary tests.

US meta-analyses of cognitive ability tests

A number of meta-analyses have been carried out in the USA investigating the criterion-
related validity of GMA and cognitive ability tests (see Schmidt, 2002, Appendix A, for a
comprehensive summary of past findings). Amongst these, the largest meta-analyses
based on occupational samples are those conducted by Hartigan and Wigdor (1989),
Hunter (1986), Hunter and Hunter (1984), and Levine, Spector, Menon, Narayanon, and
Canon-Bowers (1996). Overall, these have shown that the average operational validity
for GMA and cognitive ability tests ranges from .38 to .47 for overall job performance
and from .54 to .62 for training success (re-estimated using Hunter & Hunter’s criterion
reliability and range restriction estimates). Furthermore, Hunter and Hunter (1984)
demonstrated that despite differences in jobs and organizations, the predictive validity
of GMA and cognitive ability tests generalizes across samples and settings. Consequently,
it has been concluded that GMA and cognitive ability tests are robust predictors for all
types of jobs (Salgado, 1999; Salgado, Ones, & Viswesvaran, 2001; Schmidt & Hunter,
1998), and that their validity generalizes across occupations in the USA. However,
despite the large body of evidence supporting the validity of GMA and cognitive ability
tests, there are a number of limitations within the current body of research. Firstly, there
has been a general tendency towards examining general mental ability as a predictor of
work behaviour, as opposed to the predictive validity of specific cognitive abilities.
Secondly, only limited research has examined the predictive validity of GMA and specific
cognitive abilities across different occupational groups. Finally, and perhaps most
importantly, in examining these issues, there has been a general reliance on
predominantly US samples (Anderson, Born, & Cunningham-Snell, 2001; Schmidt,
2002). As highlighted by Herriot and Anderson (1997), the findings from US meta-
analyses have been unreservedly cited as being generalizable to the UK, without
consideration of possible cultural, social, legislative, and recruitment and appraisal
differences between countries. These differences, it can be argued, may well impact on
the magnitude of validities observed in GMA test validity between the USA and UK (see
also Salgado & Anderson, 2002, 2003).

European and UK meta-analyses of cognitive ability tests

A comprehensive review of the published studies revealed that no previous meta-
analysis which considered the criterion-related validity of GMA tests in the UK has been
published. Robertson and Kinder (Robertson & Kinder, 1993; see also Salgado, 1996)
published a meta-analysis using data collected in the UK, but this meta-analysis focused
on the validity of personality measures. Their meta-analysis did, however, examine the
incremental validity of personality measures after partialling-out the variance in the
criterion measure attributable to cognitive tests. In their series of recently published
papers, Salgado, Anderson, and colleagues have investigated the criterion-related
validity of cognitive tests across other countries in the European Union, but no
UK-specific meta-analysis appears to have been published to date (Salgado & Anderson,
2003; Salgado, Anderson, Moscoso, Bertua, & de Fruyt, 2003a; Salgado et al., 2003b).
This is undoubtedly a notable shortcoming in our understanding of the efficacy of
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cognitive ability tests for employee selection in the UK. According to Levy-Leboyer
(1994), there are important differences between the US and European organizations in
how selection procedures are carried out. This is borne out by subsequent analyses by
Salgado and Anderson (2002) into the popularity of cognitive ability tests in Britain,
Europe, and the USA as indicated by previous surveys of GMA test use in these
countries. Across 16 major surveys conducted over the last 25 years, Salgado and
Anderson found that organizations in the UK tended to use GMA measures substantially
more than organizations in the USA, despite the dearth of British meta-analytic evidence
to support this widespread popularity. Viswesvaran and Ones (2002) have further
pointed out that countries in the European community, if considered individually, are
relatively homogeneous compared with the USA as they have less within-country
diversity. Of any European country, of course, it can be argued that the UK is closest to
the USA in terms of its employment legislation (having opted out of the EU Social
Chapter, for instance), hours of work, job security, and human resource management
practices. As noted by Roe (1989) selection practices and perspectives in other
European countries follow less the classical American predictivist model. Instead, they
emphasize the social negotiation perspective (e.g. Herriot & Anderson, 1997),
prospective employee rights in the procedure, and applicant privacy and expectations
of equitable and fair treatment by the prospective employer organization (Levy-Leboyer,
1994). Other researchers have argued that another relevant difference is the difference
in size typically between US and European organizations (see, for instance, Salgado et al.,
2003a, 2003b). Again, comparisons between the UK and the USA are particularly
interesting given the cultural differences between the UK and other European
countries, and the adoption by UK organizations of American HR procedures and
working practices. Several of the tests upon which primary studies were based in our
dataset were either developed in the USA but are popular in the UK for GMA
measurement (e.g. the Minnesota Clerical Test, the Differential Aptitude Test, Bennett’s
Mechanical Comprehension Test), or were UK-developed but are now used also in the
USA (e.g. Raven’s Progressive Matrices: Jensen, 1998). These overlaps further suggest
that similar predictor-criterion relations could be expected across both countries.

Issues concerning the theoretical groundings, development, and use of cognitive
ability measures for employee selection have been at the forefront of debate in US
industrial, work, and organizational psychology recently (e.g. Ones & Viswesvaran,
2002; Viswesvaran & Ones, 2002). Indeed, the journal Human Performance has
published a seminal special issue entirely dedicated to the role of GMA in selection and
job performance. Given that cognitive tests are used considerably more extensively for
selection in Britain than in the USA, it is timely and fitting that debate in the cultural and
legislative context of the UK is encouraged. Indeed, major issues such as criterion-
related validity, adverse impact, test construction, validation procedures, and claims for
the efficacy of cognitive tests for employee selection in the UK have received scant
attention (see for instance, Murphy, 2002; Ones & Anderson, 2002; Reeve & Hakel,
2002). As will be highlighted in the following sections, such limitations necessitate a
comprehensive analysis of these issues. What is more, in view of the lack of comparable
meta-analyses conducted on British samples, a country specific analysis of the validity of
GMA and specific cognitive ability tests is warranted in order to accurately assess the
predictive validity of such tests in the UK. Therefore, the current investigation sought to
address these limitations by conducting the first independent and comprehensive meta-
analysis of GMA and specific cognitive ability tests across a range of occupations
consisting exclusively of UK samples.
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General versus specific cognitive abilities

An extensive body of research conducted over the last 50 years has led to the general
consensus that cognitive abilities manifest a hierarchical structure (see for example,
Carretta & Ree, 2000; Carroll, 1993; Jensen, 1998; Ree & Carretta, 1998). In conjunction
with this, many tests have been developed to measure both GMA and specific cognitive
abilities, such as numerical, spatial, verbal, and perceptual ability. However, even in the
USA, in contrast to the extensive research regarding the predictive validity of GMA, very
little research has been conducted examining the predictive validity of specific cognitive
ability tests. For example, Hunter and Hunter (1984) and Hartigan and Wigdor (1989)
partially examined this issue by examining the predictive validity of a cognitive ability
composite and a perceptual ability composite (as assessed by the GATB) within civil
settings. The results from both of these studies revealed that the perceptual ability
composite had generally lower predictive validity than the cognitive ability composite.
For example, in Hunter and Hunter’s (1984) presentation of the US Employment Service
validation studies, the mean validities found for the cognitive ability composite ranged
from .23 to .58 for job performance, and from .50 to .65 for training success (depending
on the job complexity). However, in the case of the perceptual ability composite, mean
validities ranged from .24 to .52 for job performance and from .26 to .53 for training
success. A further piece of research which supports the conclusion that perceptual
ability tests have generally lower predictive validity than general cognitive ability is
Hunter’s (1980, 1984, cited in Hunter, 1986) reanalysis of Ghiselli’s data (1966, 1973).
These results revealed that for general cognitive ability validities ranged from .27 to .61
for job performance, and from .37 to .87 for training success (corrected for
measurement error and range restriction). However, for perceptual ability, lower
estimates ranging from .20 to .46 were found for job performance.

On the question of general versus specific cognitive abilities as predictors of
subsequent job performance, findings from meta-analyses conducted in the US have
been unequivocal. Several studies indicate GMA to be the most robust predictor with
specific abilities adding little or no incremental validity to predictor-criterion
relationships (e.g. Carretta & Ree, 1996; McHenry, Hough, Toquam, Hanson, &
Ashworth, 1990; Olea & Ree, 1994; Ree & Carretta, 1994; Ree & Earles, 1991; Ree,
Earles, & Teachout, 1994). However, tests of specific cognitive ability are highly popular
for selection purposes in the UK, with for instance, many organizations using notionally
separate tests of verbal, numerical, and abstract reasoning (that is, regardless of
underlying construct correlations with g). Meta-analyses in the USA have typically
examined the issue of the incremental validity of tests of specific abilities, however, not
their ‘stand-alone’ validity if used by selection practitioners as multiple tests of different
aspects of cognitive ability. This is typically the way in which specific ability tests are
used for selection in the UK, regardless of existing findings that specific abilities
correlate very highly with GMA.

Although not examining the validity of specific cognitive ability tests across a range
of job groupings, some research has been conducted within narrower job groupings
(e.g. Hirsh, Northrop, & Schmidt, 1986; Levine, Spector, Menon, Narayanan, & Cannon-
Banister, Slater, & Radzan, 1962.; Pearlman, Schmidt, & Hunter, 1980: Vinchur,
Schippmann, Switzer, & Roth, 1998). For example, Levine et al. (1996) examined the
criterion validity of perceptual and cognitive ability tests for craft jobs in the utility
industry. In their study, they found that perceptual tests demonstrated a corrected
validity of .34 when predicting job performance, and .36 when predicting training
success. However, these validity estimates may not accurately represent the predictive
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validity of perceptual ability tests, since the classification of tests under their perceptual
test category is problematic.

The main conclusion to be drawn from these US results is that the magnitude of the
predictive validities estimated varies according to the type of cognitive ability test used,
and that GMA or overall cognitive ability generally appears to be a better predictor of
future job performance and training success than specific cognitive ability tests. In
addition, as indicated by Hirsh ef al’s results, validity generalization may not be evident
for all tests in all cases. However, as mentioned at the outset, the current body of
research is limited by the relative paucity of studies comprehensively examining the
predictive validity of a range of specific cognitive ability tests across a range of job
groupings. Therefore, one of the main aims of the current research was to provide a
more detailed examination of the predictive validity of specific cognitive ability tests
across a range of occupational groups. Also, in view of the variability in the validity
magnitudes reported in these American meta-analytic investigations an important issue
was to ascertain a more accurate estimate of the predictive validities of GMA and
specific cognitive ability tests in the UK.

Criterion validity across occupational groups

One of the first examinations of the predictive validity of GMA and cognitive ability tests
across different occupational groups is Hunter’s reanalysis (1986) of Ghiselli’s data
(1966, 1973). These covered a range of occupational groups including managerial,
clerical, sales, protective professions, service workers, vehicle operators, sales clerks,
trades and crafts jobs and elementary industrial jobs. Following corrections for sampling
error, measurement error, and range restriction, Hunter reported a range of validities
from .61 for sales persons to .27 for sales clerks when predicting job performance. For
training success, validities ranged from .87 for protective professionals to .37 for vehicle
operators. However, due to the unavailability of sample size details and information
concerning the variability of the coefficients, Hunter was unable to establish the
generalizability of the results across each job family.

Despite this, additional studies have subsequently been conducted which do address
this limitation. For example, in Hunter and Hunter’s (Hunter, 1986; Hunter & Hunter,
1984) examination of the validity of the GATB in the US Department of Employment,
corrected validities were estimated across broad categories of jobs defined by their level
of complexity. Overall, they found that the criterion validity of cognitive tests when
predicting job performance was moderated by occupational group membership. That is,
they found that operational validity was highest for high-complexity jobs, and decreased
as the level of job complexity decreased. For example, corrected validities for job
performance ranging from .58 for high-level complexity general job groups down to .23
for low-level complexity industrial job groups were reported. For training success,
corrected validities ranged from .65 for high-level complexity industrial job groups to
.50 for lower complexity general job groups. Therefore, the criterion validity of
cognitive ability tests appears to be moderated by job complexity for both job
performance and training success, but particularly for the former.

Taken as a whole, these studies indicate that occupational group may be a relevant
moderator of the predictive validity of cognitive ability tests. Yet, the moderating effect
of occupational group is an issue which has not been comprehensively examined in
previous meta-analyses even in the USA, let alone in the UK.
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In order to achieve these goals, two work-related criteria were examined, overall
job performance ratings and training success. This choice was based on three
principal factors: (1) US meta-analyses have only used these two criteria and
therefore, since one of the current aims is to compare these results with those of
previous US meta-analyses the same criteria were used here; and (2) the practical
consideration that these criteria are the most frequently reported in the literature;
(3) the scarcity of primary studies including alternative criteria (such as turnover,
absenteeism, promotion etc.) would have meant that meta-analyses including such
criteria would not have been possible.

To summarize, the current meta-analytic investigation addressed four main research
questions:

(1) Are GMA and cognitive ability tests valid predictors of job performance and
training success in UK samples?

(2) Does operational validity of GMA and cognitive ability tests generalize across UK
samples and settings?

(3) Does operational validity of GMA tests generalize across different occupational
groups?

(4) Are the results obtained from this UK investigation comparable to those found in
previous US and other European country meta-analyses?

Method

Compilation of database

The process of compiling a database of sufficient scope and size to permit
investigation of the current issues entailed a number of key stages. The first of these
involved conducting an exhaustive literature search for potential studies to be
included. Firstly, an extensive search was conducted using PsycInfo and BIDS
databases. Secondly, a manual article-by-article search was performed through major
journals and other publications in the field of organizational psychology. For example,
the Journal of Occupational and Organizational Psychology, International Journal
of Selection and Assessment, Journal of the National Institute of Industrial
Psychology, Occupational Psychology, Personnel Journal, Journal of Applied
Psychology, European Journal of Applied Psychology, Psychological Review,
Human Factor, Occupational Psychologist, British Journal of Psychology, and the
Guidance and Assessment Review, amongst others. Thirdly, test manuals and books
thought likely to include data were also inspected for potential studies. Fourthly,
individual well-known researchers, practitioners and test publishing companies were
contacted and asked for reports containing criterion-related validity data. Finally, the
reference sections of obtained articles were also inspected for additional papers not
located by other means. Following the collection of studies, two researchers served
as judges, independently coding and classifying the studies and the information
contained within. The inclusion criteria stipulated were that: (a) studies report a
validity coefficient relating to GMA and/or cognitive ability measures and overall job
performance and/or training success criteria, (b) only UK samples should be
included, (c) samples should consist of employees or trainees, and not students
(unless these were part of a formal occupational apprenticeship training programme),
(d), there should be sufficient information to enable appropriate classification of the
cognitive ability tests (e.g. GMA, verbal and numerical ability) and criterion measures
used (i.e. overall job performance, training success).
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Classification of GMA and cognitive ability tests

The first step in coding the study details involved classifying the mental ability test
measures used in primary studies into the GMA or cognitive ability test type categories
of interest within the present investigation. These consisted of measures of general
mental ability (g or GMA), numerical, verbal, spatial-mechanical, and perceptual-clerical
ability tests. As in previous studies (e.g. Ghiselli, 1966), GMA and cognitive ability tests
were classified in line with Philip Vernon’s classification of tests, according to the
construct or ability factors measured (see, for example, Vernon, 1956, 1961; Vernon &
Parry, 1949). It is important to note that Vernon’s model suggested that two levels
captured the hierarchy of abilities, and that more recently, the massive factor analytic
work by Carroll (1993) suggested that three levels can better capture the hierarchy of
abilities. In both models, the third level corresponds to GMA and Vernon'’s first level is
very similar to Carroll’s second level. Ree and Carretta (1994) have also found that
Vernon’s model arose from factor analyses of the ASVAB in the US army. To enable the
classification of measures, descriptions and test information available within individual
articles were consulted. Where such information was lacking, or insufficient,
clarification was sought from the psychometric literature. This included consulting
relevant books (e.g. Carroll, 1993; Ghiselli, 1966; Vernon, 1961, 1972; Vernon & Parry,
1949), articles and test manuals which contained test descriptions or statistical
information relating to the underlying ability factors measured. Each mental ability
test was classified by each researcher into one of the categories mentioned previously
(see Appendix A for a listing of the tests included under each test type categories).

Classification of jobs into occupational categories

The classification of jobs into occupational categories involved using a number of
information sources. Firstly, job and occupational category descriptions from individual
articles included within the database were used to group jobs according to naturally
occurring job types (e.g. all clerical samples were categorized under the clerical job
category). In cases where there was insufficient information or where such explicit
similarities were not available, additional information was sought to clarify the
appropriate classification. This included using information such as: (1) job and task
descriptions, for the jobs contained within the individual studies, from the Dictionary of
Occupational Titles (DOT: US Department of Labor, 1977); (2) job category
classifications used in previous studies (e.g. Hunter & Hunter, 1984; Pearlman et al.,
1980). Overall, this resulted in the classification of jobs according to seven broad
categories for the job performance ratings criterion database: clerical and administrative
jobs, engineers, professionals, drivers, operators and spotters, managers and
supervisors, sales and advisors. The training success criterion database consisted of
six broad categories: clerical and administrative, engineers, health professionals, drivers,
operators, coders and air traffic control, trade and skilled workers. In addition to these, a
further category for each criterion database was added, including mixed occupational
groups cited as such within the original studies (see Appendix B for a listing of the jobs
included within each occupational category).

Compilation of validity distributions
The next stage in developing the current database involved compiling validity
distributions upon which each meta-analysis could be conducted. Only one validity
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coefficient was included from each sample for each ability test and occupational
category combination. In cases where more than one coefficient from the same sample
was reported (e.g. two numerical ability tests), these were combined using one of two
methods. Where correlations between the measures were available, a composite was
calculated using Mosier’s formula to correct for attenuation (see Hunter & Schmidt,
1990, for a full description). In cases where intercorrelation information was
unavailable, average correlations were calculated. The resulting single coefficients
were those used within the meta-analyses.

Database

The resulting database consisted of 56 individual papers and books reporting
283 independent samples for the ability test-criteria combination database, including
60 independent samples with overall job performance as the criterion (N = 13,262), and
223 independent samples with training success as the criterion (V. = 75,311). For the
ability test-occupation-criteria combination database, there was a total of 105 independent
samples, 43 with overall job performance as the criterion (N = 6,644), and 62 with training
success as the criterion (N = 20, 005). It is important to note that a number of studies were
conducted before 1960 and this could suggest to some readers that possible changes in the
nature of jobs, the type of applicants, and other factors might potentially affect the validity
of the tests. This problem was exhaustively examined by the panel of the National Sciences
Foundation (Hartigan & Wigdor, 1989) and they found no evidence of a decline in validity
over time. Also, it must be noted that an examination of the studies included in the database
did not reveal that specific tests (e.g. spatial/mechanical tests) were more often used with
an occupational group than with other groups.

Procedure

Once the database had been compiled, the psychometric meta-analytic formulas
developed by Hunter and Schmidt (1990, 2000) were applied. These allow the
estimation of the percentage of variance in observed validities which can be attributed
to artifactual errors, and the operational validity one can expect, once artifactual error
sources are removed. The artifactual errors considered within the current investigation
included, direct range restriction in the predictor scores, predictor and criterion
unreliability and sampling error. However, since our interest lies in the operational
validity of GMA and cognitive ability tests (as opposed to their theoretical value), the
observed mean validity is only corrected for criterion unreliability and range restriction
in the predictor. Predictor unreliability estimates are only used to eliminate artifactual
variability in the calculation of the standard deviation of the operational validity (§Drho;
see Hunter & Schmidt, 1990, 2000, for further explanation).

Artifact distributions

To correct for artifactual errors within the meta-analyses, the most common technique is
the development of specific artifact distributions for the error sources of interest. Within
the current investigation, this involved recording and collating all relevant information
pertaining to range restriction and predictor and criterion unreliability, by consulting a
number of information sources: (1) primary studies, (2) general references, and (3) test
manuals.
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Sufficient data regarding range restriction and predictor reliabilities were available to
develop specific empirical artifact distributions. These provided a sample-weighted
average of .60 (SD = .24) for range restriction. This value is similar to the one used by
Hunter and Hunter (1984), and Hermelin and Robertson (2001). For predictor reliability,
the average test-retest reliability was used (as recommended by Schmidt & Hunter, 1999),
resulting in an estimate of .85 (SD = .05). In the case of criterion reliability, there was
insufficient information to enable the development of specific distributions. Therefore,
the alternative of using previously well-established criterion reliabilities was used (see
Hunter & Schmidt, 1990). Since the estimate of interest in such cases is the inter-rater
reliability (Hunter, 1986; Hunter & Hirsh, 1987; Schmidt & Hunter, 1996), the average
reliability estimate of .52 (SD = .09) was used (Viswesvaran, Ones, & Schmidt, 1996).
Although this estimate is slightly lower than the estimate of .60 used by Hunter and
Hunter (1984), additional research does suggest that this is an accurate estimate of job
performance reliability (Rothstein, 1990; Salgado & Moscoso, 1996; Salgado et al., 2003a,
2003b). For training success, the sample-weighted average reliability estimate of .80
(SD = .10) used by Hunter and Hunter (Hunter & Hunter, 1984; see also Hunter, 1986)
was used. Note that these artifact distributions were drawn from previous meta-analyses
conducted in the USA. There may, of course, be differences in artifact values across
studies conducted in other countries, including the UK. However, one previous UK meta-
analysis similarly used these distribution values (Hermelin & Robertson, 2001).

Results

GMA and specific cognitive ability tests

The first series of meta-analyses examined the predictive validity of GMA and specific
cognitive ability tests as predictors of job performance and training success. Tables 1, 2,
respectively present the results for each ability test - job performance, and training
success combination. These show (from left to right) the number of validity coefficients
(K) and total sample size (V) upon which the analysis was based. Also shown are the
mean observed validities (#) and their standard deviation (SDr), the operational validities
one can expect once artifactual error from range restriction in predictor scores and
criterion unreliability has been removed (rho), and their standard deviation (SDrho).

Table |. Meta-analysis results for GMA tests — job performance combinations

Ability test K N r SDr rho SDrho %VE 90% CV Lrho NSD LCV
GMA 12 2469 22 .15 48 24 45 A7 44 27 .09
Verbal 14 3464 .17 .11 39 A5 6l .20 .35 .18 12
Numerical 20 3410 .19 11 42 12 75 26 .38 A7 A7
Perceptual 7 1,968 23 .00 .50 .00 242 .50 A5 .14 27
Spatial 7 1,951 .15 .04 35 .00 348 .35 .32 .10 .19
Sample total 60 13,262

Average validity 19 42

Note. K = Number of correlations; N = Total sample size; r = Mean observed validity (sample size
weighted); SDr = Standard deviation of observed validity (sample size weighted); rho = Operational
validity (observed validity corrected for criterion unreliability and range restriction); SDrho = rho
Standard deviation; %VE = Percentage of variance accounted for by artifactual errors; 90% CV = 90%
Credibility value).
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Table 2. Meta-analysis results for GMA tests — training success combinations

Ability test K N r SDr rho SDrho %VE 90%CV Lrho NSD LCV
GMA 53 17,982 29 .13 .50 A3 64 .33 A5 .19 21
Verbal 33 12,679 29 .12 49 .10 72 .36 A5 A7 23
Numerical 46 15925 32 .12 54 .09 8l A3 49 .18 .26
Perceptual 41 13,134 30 .13 .50 12 66 .35 A5 .18 22
Spatial 50 15591 24 .07 42 .00 149 42 .38 .12 .23
Sample total 223 75311

Average validity .29 49

Note. K = Number of correlations; N = Total sample size; r = Mean observed validity (sample size
weighted); SDr = Standard deviation of observed validity (sample size weighted); rho = Operational
validity (observed validity corrected for criterion unreliability and range restriction); SDrho = rho
Standard deviation; %VE = Percentage of variance accounted for by artifactual errors; 90% CV = 90%
Credibility value; Lrho = Lowest (hypothetical) rho; NSD = hypothetical standard deviation of Lrho;
LCV = Lowest (hypothetical) CV.

The next two columns present the percentage of variance explained by artifactual errors
(%VE) and the 90% credibility values (90% CV). This last figure denotes the validity value
at or above which 90% of all true validities lie and, consequently, the minimum value one
can expect in 9 out of 10 cases.

Job performance

A total of 60 independent samples with a total sample size of 13,262, contributed to
these meta-analyses. The number of independent samples contributing to each ability
test - job performance combination meta-analysis ranged from a maximum of 20 for
numerical ability tests to a minimum of seven for both perceptual and spatial ability
tests. As indicated by the operational validities reported, all ability tests demonstrate
good predictive validity for overall job performance. Perceptual ability tests emerged as
the best predictors, with an operational validity of .50 (§D = .00). All the variance in the
observed validity was explained by artifactual errors and consequently the 90%
credibility value was also .50. This indicates that the validity of perceptual tests does
generalize across samples and settings. The percentage of variance explained is also
indicative of second order sampling error, in which case the sample of coefficients
included within the current analysis may not be totally representative of the general
population. However, as highlighted by Hunter and Schmidt (1990), the main impact of
second-order sampling error is not on the estimation of means or operational validities,
but rather its main impact is on the estimates of standard deviations. In view of this, the
90% credibility value observed may change as the number of studies and sample sizes
increase.

The next highest predictor was GMA, which also showed a high validity, since the
operational validity was .48 (§D = .24). In this case, the 90% credibility value of .17 also
indicated that the validity of GMA tests generalizes across samples and settings.
However, in addition to this the percentage of variance explained by artifactual errors
(45%) and the standard deviation of the operational validity (§Drho = .24) indicates that
other factors may moderate the operational validity magnitude of GMA tests.

The third best predictors of job performance ratings were numerical ability tests,
which showed an operational validity of .42 (§D = .12) and a 90% credibility value of
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.26, indicating that the validity of numerical validity tests also generalizes across samples
and settings. The percentage of variance explained by artifactual errors (75%) also
indicates that the remaining variance can be considered attributable to additional
artifactual error sources, not considered within the current analyses (e.g. imperfect
construct measurement, range restriction in criterion scores and clerical errors.
See also, Hunter & Schmidt, 1990 for full listings of possible error sources). Verbal and
spatial ability tests showed slightly lower operational validities of .39 (§D = .15) and .35
(D = .00), respectively. Nonetheless, in both cases the 90% credibility values indicate
that both have generalized validity across samples and settings. However, there was
evidence of second order sampling error.

As can be seen in Table 1, the standard deviation of rho for GMA, verbal ability and
numerical ability is larger than the standard deviation of the observed validity. This is due
to the fact that not all the observed variability was explained for the artifactual errors,
and that the residual variance is corrected for the effects of predictor and criterion
reliability in order to have an unbiased estimate of the standard estimate of rho.

Some cells in Table 1 have a relatively small number of studies although the number
is still acceptable for meta-analysis. However, we conducted a so-called ‘file-drawer
analysis’ (Rosenthal, 1979; Hirsh et al., 1986). With regard to this point, Ashworth,
Callender, Osburn, and Boyle (1992) have developed a method for assessing the
vulnerability of validity generalization results to unrepresented or missing studies.
Ashworth et al. (1992) suggested calculating the effects on validity when 10% of studies
are missing and their validity is zero. Therefore, we calculated additional estimates to
represent what the validity would be if we were unable to locate 10% of the studies
carried out and if these studies showed zero validity. The last three columns in Table 1
report these new (hypothetical) estimates for every design cell: the lowest rho value,
new standard deviation, and lowest 90% CV. As can be seen, adding 10% of the studies
with zero validity has no effect on our conclusion that there is validity generalization for
GMA and specific cognitive ability for predicting job performance.

Training success

As reported in Table 2 the total number of validity coefficients (K = 223) and sample
size (N = 75, 311) contributing to this series of analyses was larger than that for the job
performance analyses. Across the range of ability type test - training success
combinations, the number of coefficients ranged from a maximum of 53 to a minimum
of 33, with sample sizes ranging from 17,982 to 12,679. Consequently, the large number
of coefficients and huge total sample size can be expected to assure the stability of the
results.

The results indicate that all ability tests are good predictors of training success.
Numerical ability tests emerged as the best predictors with an operational validity of .54
(SD = .09). About 81% of the variance was explained by artifactual error and the 90%
credibility value was .43. Consequently, it can be concluded that the validity of
numerical tests does generalize across samples and settings and furthermore, there is
little room for moderators. The next best predictors were GMA and perceptual ability
tests, both showing an operational validity of .50 (SD = .13 and .12, respectively for
GMA and perceptual tests). A similar percentage of the variance was explained in both
cases, with 64% explained for GMA tests and 66% for perceptual tests. Finally the 90%
credibility values were also similar, with .33 for GMA tests and .35 for perceptual ability
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tests. Therefore, the validity of both GMA and perceptual ability tests can be seen to
generalize across samples and settings.

Verbal ability tests were also found to have a high operational validity (.49, SD = .10),
and the 90% credibility value of .36 indicates that their validity generalizes across
samples and settings. The final ability test type analysed was spatial ability tests. These
showed an operational validity of .42 (SD = .00) and the 90% credibility value was
identical as all of the observed variance was explained by artifactual errors. Thus, the
validity of these tests also generalizes across samples and settings. However, there was
also evidence of second order sampling error.

The results of the file-drawer analysis using the Ashworth et al (1992) method
appear in the last three columns of Table 2. Although the number of studies and the total
sample size did not require this analysis, it was carried out as an additional confirmation
of our conclusions. The results of these file-drawer analyses also showed that, for
training success, there is validity generalization and that the magnitudes of the new rho
estimates are very similar to the original ones.

Occupational groups

The following series of analyses examined the predictive validity of GMA tests as
predictors of both job performance and training success across the different
occupational groups represented within the current database. In this series of meta-
analyses we used the same studies included in the previous meta-analyses, but we have
not included studies in which specific cognitive ability tests were used as an estimate of
GMA. This was done because there were not a sufficient number of studies to examine
the validity of specific cognitive ability for each occupational group. This decision
resulted in a smaller number of studies in comparison with the meta-analyses reported
in Tables 1 and 2. The first series of meta-analyses, looking specifically at job
performance, are presented in Table 3, while the results for the training success
criterion are presented in Table 4.

Table 3. Meta-analysis results for GMA tests: occupation — job performance combinations

Occupation K N r SDr rho SDrho %VE 90%CV Lrho NSD LCV

Clerical 5 628 .14 .07 .32 .00 177 32 .29 .09 17
Engineer 5 542 33 24 70 42 30 16 .64 45 .06
Professional 4 348 36 .18 74 23 61 45 .67 ]| .28
Driver 2 293 .16 .09 .37 .00 109 37 34 NN .20
Operator 9 3,105 24 05 .53 .00 365 .53 48 15 .29
Manager 5 302 .33 .0l .69 .00 200 .69 .63 .20 .37
Sales 6 483 25 20 .55 31 46 15 .50 .34 .07
Miscellaneous 7 943 .18 .08 40 .00 166 40 .36 A 22

Sample Total 43 6,644

Note. K = Number of correlations; N = Total sample size; r = Mean observed validity (sample size
weighted); SDr = Standard deviation of observed validity (sample size weighted); rho = Operational
validity (observed validity corrected for criterion unreliability and range restriction); SDrho = rho
standard deviation; %VE = Percentage of variance accounted for by artifactual errors; 90% CV = 90%
Credibility value; Lrho = Lowest (hypothetical) rho; NSD = Hypothetical standard deviation of Lrho;
LCV = Lowest (hypothetical) CV.
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Table 4. Meta-analysis results for GMA: occupation — training success combinations

Occupation K N r SDr rho SDrho %VE 90%CV Lrho NSD LCV
Clerical 8 1,989 33 .13 .55 1l 75 41 .50 .19 26
Engineer 5 1,381 39 .15 .64 .14 68 46 .58 23 29
Professional 3 295 35 .14 59 .08 88 49 .54 .19 .30
Driver 3 1,674 28 06 47 .00 206 47 A3 .14 .25
Operator 17 4322 32 .12 54 .07 86 45 49 A7 27
Skilled 12 3,086 .33 .14 55 .14 65 .37 .50 21 .24
Miscellaneous 14 7258 33 .10 .55 .00 104 .55 .50 .16 .30

Sample total 62 20,005

Note. K = Number of correlations; N = Total sample size; r = Mean observed validity (sample size
weighted); SDr = Standard deviation of observed validity (sample size weighted); rho = Operational
validity (observed validity corrected for criterion unreliability and range restriction); SDrho = rho
Standard deviation; %VE = Percentage of variance accounted for by artifactual errors; 90% CV = 90%
Credibility value; Lrho = Lowest (hypothetical) rho; NSD = Hypothetical standard deviation of Lrho;
LCV = lowest (hypothetical) CV.

Job performance

The database used for this series of analyses consisted of 43 coefficients with a total
sample size of 6,644. The largest operational validity found was for professional
occupations. For this group of jobs the operational validity was .74 (§D = .23).
Furthermore, the 90% credibility value of .45 indicates that validity generalizes across
professional jobs. However, although a large percentage of the variance was explained
by artifactual errors (61%), the results indicate that there may be scope for an
examination of possible moderating factors amongst this occupational group. The
operational validities estimated for engineer and manager jobs were also high, with GMA
tests showing an operational validity of .70 (§D = .42) and .69 (§D = .00) for engineers
and managers, respectively. In the case of managers, all of the observed variability in
validities was explained by artifactual errors and consequently the 90% credibility value
was also .69. Thus, the validity of GMA for predicting overall job performance
generalizes across managerial occupations. However, there was also evidence of second
order sampling error. The 90% credibility value of GMA tests for engineer occupations
(.16) also indicates that their validity generalizes across all engineering occupations.
However, this value along with the percentage of variance explained (30%) and the
standard deviation of rho (.42) indicates that moderators may impact on the validity
observed for these measures.

The next highest ranking operational validities were for sales and operator occupations.
For these occupations GMA tests were found to have an operational validity of .55
(D = .31) and .53 (D = .00) for sales and operator occupations, respectively. The 90%
credibility values for both occupations also indicated that validity generalizes across both
occupations (90% CV =.15 and .53, respectively). However, in the case of sales
occupations, additional moderators may impact on the validity of GMA tests. Furthermore,
there is also evidence of second order sampling error for operator occupations.

The final three occupational groups analysed were driver, clerical and mixed
occupational groups. Amongst these groups, GMA tests were found to have moderate to
high operational validities ranging from .32 ($D = .00) for clerical jobs, .37 for driver
jobs (§D = .00), to .40 (§D = .00) for mixed occupations. In all cases, all of the variance
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was accounted for by the artifactual error sources considered here, and consequently
validity generalized across all occupations. However, there was also evidence of second
order sampling error.

The file drawer analysis showed that the addition of 10% of new studies with zero
validity had no significant effects on the validity magnitude and that, therefore, the
conclusions remain the same for all occupations.

Training success

The operational validity magnitudes of GMA tests were all large, ranging from .64 for
engineering occupations to .47 for driver occupations (see Table 4). Moreover, apart
from indicating that they are very good predictors of training success, the 90%
credibility values indicated that their validity generalizes across occupational groups.
Ninety-percent credibility values of .46 and .49 were found for engineer and professional
occupations (respectively). In both cases the percentage of variance explained was
high, with 68% and 88% being explained for engineer and professional occupations,
respectively. Furthermore, in the case of professional occupations the remaining
variability in the validity of GMA tests can be considered attributable to additional
potential error sources.

Clerical, skilled, operator and mixed occupations all showed very similar operational
validity magnitudes (.55 for clerical, skilled and mixed occupational groups and .54 for
operator jobs). Furthermore, since the variance in validities was largely, if not totally,
accounted for by artefactual errors, validity generalized across each occupational group,
with 90% credibility values of .41, .37, .45, and .55 for clerical, skilled, operator and
mixed occupational groups, respectively. The lowest operational validity of .47
(SD = .00) was for driver jobs, although as in all other occupations examined, this
validity is still of sufficient magnitude to be of practical value. All of the variance in
GMA’s validity was accounted for by artefactual error and consequently, the 90%
credibility value was identical to the operational validity. Therefore, it can be concluded
that the validity of GMA tests generalizes across driver occupations. Nevertheless, the
evidence of second order sampling error indicates that the 90% credibility value may
vary as sample sizes increase.

As was found in the previous meta-analyses reported in this article, the results of the
file-drawer analyses also showed that, for training success, there is validity generalization
and that the magnitude of the new rho estimates was very similar to the original ones.
Therefore, the conclusions remain the same after this analysis was done.

Discussion

Taken as a whole, the results of the present investigation indicate that GMA and cognitive
ability tests are robust predictors of job performance and training success across a wide
range of occupations in the UK. Furthermore, while some differences were observed
across different occupational groups and different criteria, the findings from the present
study are largely in line with those found in earlier meta-analytic studies in the USA.

General verses specific mental abilities

The crucial overall finding from this series of meta-analyses is that all GMA and cognitive
ability tests included within the present investigation were found to be valid predictors
of job performance and training success. For job performance, the variation
of operational validities observed ranged from .50 (perceptual ability tests) to .35
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(spatial tests), indicating that all tests demonstrate moderate to high predictive validity.
For training success, operational validities were even greater, with validities ranging
from .54 for numerical ability tests to .42 for spatial ability tests. The larger operational
validities observed for training success appear consistent with previous research, which
reveals a tendency for higher predictive validities for training criteria compared with job
performance (e.g. Pearlman et al., 1980). Furthermore, contrary to previous research
(Hirsh et al., 1986) which failed to find validity generalization for some tests, all the tests
analysed here showed positive credibility values, which were substantially different
from zero, thus indicating that validity does generalize when predicting job performance
and training success criteria. It is interesting to note that, when comparing the
differences in validity for GMA versus specific cognitive ability tests, the 90% credibility
intervals are completely overlapped for job performance and training success. In other
words, the GMA credibility interval included the respective intervals for verbal,
numerical, perceptual and spatial abilities.

A note of caution is warranted with regard to direct comparisons between findings
emerging from meta-analyses computed using different databases of primary studies.
While such comparisons are possible and valuable we should be mindful of differences in
the composition and distribution of primary studies, especially concerning differences in
the distribution of job complexity across primary studies (Salgado & Anderson, 2002,
2003). Note, for instance that Schmidt (2002) also found operational validities in the
region of .50 for perceptual ability tests for jobs of similar complexity to those we included
in the present UK-based meta-analysis. Job complexity has emerged from several meta-
analyses internationally as the principal moderator of predictor-criterion relationships,
and indeed this was the case in the present meta-analysis of UK studies of tests of GMA and
specific abilities. We do not argue that different meta-analyses internationally cannot be
compared per se, simply that some caution is warranted in comparing the distributions of
primary studies especially in terms of job complexity differences.

An interesting finding of the present study concerns the variability in the magnitudes
of validities observed for the different ability tests examined. For example, when
predicting job performance, GMA and perceptual ability tests demonstrated the highest
predictive validities (rho = .48 and .50, respectively). This pattern was similar for the
training success criterion, where both GMA and perceptual ability tests showed an
operational validity of .50, and numerical ability tests showed an operational validity of
.54. Both sets of results are slightly surprising in view of previous research
demonstrating that perceptual ability tests demonstrate lower predictive validities
than GMA tests (e.g. Hartigan & Wigdor, 1989; Hunter, 1980, 1984, cited in Hunter,
1986; Hunter & Hunter, 1984). However, an important point to note, within the current
analyses, is that both the SDrho and the % VE for GMA tests (particularly when
predicting job performance) indicate that there is room for moderators.

With respect to the findings for perceptual tests, a further point to note is the
possibility that tests included within the perceptual-clerical test category may have been
more g saturated than for the other types of tests we examined in this study. For
example, factorial analysis of clerical and instructions tests has revealed that such
measures can prove to be as good a measure of general mental ability as abstraction and
matrices tests (see for example, Vernon, 1949). Consequently, the high operational
validities observed here for perceptual tests may be partly due to the tests’ measurement
of general mental ability in addition to pure clerical and perceptual ability.

A second point to note is the relative consistency of the operational validity
magnitudes for the different ability tests examined here. These results are of particular
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interest, in view of current research examining the incremental validity of specific
cognitive abilities. This has shown that, for training success and job performance, GMA is
the best predictor, with little incremental validity for specific cognitive abilities
(e.g. Carretta & Ree, 1996; McHenry et al., 1990; Olea & Ree, 1994; Ree & Carretta,
1994; Ree & Earles, 1991; Ree et al., 1994). However, it was not possible to investigate
this hypothesis directly within the current study, and therefore, any hypothesis must
remain speculative.

Operational validity across occupational groups

Analysing the validity of GMA tests across different occupational job groups also
provided support for their validity as predictors for job performance and training
success. In predicting job performance, GMA tests produced moderate to high
operational validities across all occupational categories, with values ranging from .74 for
professional occupations, to .32 for clerical occupations. Furthermore, GMA tests
demonstrated generalized validity across all occupational groups. Comparing the
magnitude of these operational validities with those from previous US meta-analyses
reveals a number of differences. For example, GMA tests demonstrated operational
validity magnitudes of .69 for managers, .55 for sales, and .37 for drivers, all of which are
values greater than the validities reported for comparable US samples (e.g. Hunter &
Hunter, 1984; Vinchur et al., 1998). Conversely, for clerical occupations the operational
validity of .32 reported here is lower than the validity of .52 reported by Pearlman e? al.
(1980). It should be acknowledged, of course, that these differences may be due to
differences in the samples used in primary studies in the USA compared with the current
UK meta-analyses, and variations in the artifact corrections applied. Interestingly, and in
accordance with earlier meta-analyses carried out in the USA, tests of GMA showed
considerably higher operational validity for professional and managerial job roles.
Paradoxically, practitioners may believe, and indeed may have experienced, that such
tests are less popular for senior appointments due to a misbelief that they lack job-
related validity; the results of our meta-analysis on a large sample of UK occupational
groups strongly refutes this erroneous belief.

One point to note is that, as with any meta-analysis, the primary studies we included
in the present study were published historically and over many years. In fact, primary
studies date from the 1950s up until the present day (see asterisked papers in the
References). What effect might this historic dependency have upon the applicability of
our findings to present-day and future selection practices with regard to GMA test
validity? As we noted, firstly this will be the case with any meta-analysis, as of course such
quantitative reviews can only be done upon previously published and conducted
primary studies. Secondly, and in addition, over this period job roles and working
practices have obviously changed, and indeed will continue to do so (e.g. Parker & Wall,
2001). Organizations are becoming more complex, delayered, and decentralized, for
instance. Job roles are becoming less stable, less routinized, and less specialized as a
consequence. This has led some authors to speculate that, if anything, general mental
ability is likely to become more rather than less important in the future (Anderson,
Lievens, van Dam, & Ryan, 2004). We therefore suggest that measures of GMA in
selection are likely to remain as important predictors of job performance, although
future research is called for to examine any changes in criterion-related validity as a result
of changes in the nature of work and job design in organizations. The currently available
meta-analytic findings to the present day suggest that operational validity remains very
stable over time (Hartigan & Wigdor, 1989).
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Implications for practice

In view of the lack of previous meta-analysis in this country, practitioners have relied upon
either primary in-house validity studies or upon the assumption that US meta-analysis
findings will generalize unabated to the context of selection and assessment in the UK.
However, the findings presented here are particularly informative since they provide
unambiguous support for the use of tests of GMA and specific cognitive abilities in the UK,
based upon a large-scale meta-analysis of primary validity studies which had not been
conducted previously in this country. Such findings therefore have obvious implications
for selection practices in UK organizations (Anderson, Herriot, & Hodgkinson, 2001). In
their meta-analysis of countries across the European community, Salgado and Anderson
(2003) conclude that, ‘The magnitude of the operational validities found suggests that
GMA measures may be the best single predictor for personnel selection for all
occupations’ (pp. 16). The findings of the present meta-analysis specifically into UK
studies further supports this practical implication: Selection practitioners and HR
professionals in UK organizations should be encouraged to use psychometrically
developed cognitive ability tests regardless of job type, hierarchical seniority, potential
future changes in job role composition, or whether the tests are principally for general of
specific cognitive abilities. Moreover, these findings highlight the importance of research-
based practice in selection psychology and provide unequivocal evidence for the
continued and expanded use of GMA tests for employee selection in UK organizations
(Anderson, 2005). The present findings also serve to further understanding of GMA’s
contribution to the prediction of job performance and training success across different
occupational groups. For example, as found in the present analysis, the validity
magnitudes one can expect can vary substantially depending on occupational group.
Therefore, such issues need to be taken into consideration when incorporating GMA tests
into the selection process. The present results further suggest that within particular
occupational groups additional factors may also serve to moderate the predictive validity
of GMA, particularly for predicting job performance. Thus, additional research will be
needed to further examine and quantify the factors that moderate criterion-related
validity of GMA across difference occupational groups.

Another set of practical implications stems from our findings regarding the validity of
tests of GMA versus tests of specific cognitive abilities for selection in the UK. Our results
are unambiguous and in general concur with those reported by Salgado et al. (2003a) for
other European countries. We found that both tests of GMA and tests of specific cognitive
abilities are strong predictors of job performance and training success. In most cases
operational validities were found to be in the magnitude of .4-.5, with only the
operational validity of spatial tests for predicting job performance falling somewhat
below this level (rho = .35, see Table 1). These operational validities can be taken to
suggest that tests of GMA and of specific cognitive abilities are robust predictors of
subsequent job success in the UK cultural context, and that selection practitioners could
justifiably use either type of test purely on the grounds of criterion-related validity.

In conclusion, the present meta-analytic investigation sought to address a number of
limitations in the existing body of research by investigating whether, and to what extent,
GMA and cognitive ability tests are valid predictors of job performance and training
success in UK samples, and occupational groups in the UK. The results demonstrated
that GMA tests and tests of specific cognitive abilities are valid predictors of both job
performance and training success, and that validity generalizes across samples and
settings in the UK. Occupational grouping was also found to moderate the predictive
validity GMA tests, with higher operational validities found for occupational groups with
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higher job complexity. However, particularly when predicting job performance, the
results also indicated that there is scope for additional moderating factors, in particular
occupational families. Finally, while some differences were observed, when taken as a
whole, the present results are comparable to those observed in previous meta-analyses
conducted in the USA and other European countries.
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Appendix A. Ability tests included within each test type category

General mental ability Non-Verbal Intelligence, Intelligence, Group Test 70, NIIP

(g) tests Intelligence Group Test 33, NIIP Intelligence Group Test 70\23,
Moray House General Intelligence Advanced (5), INS B
(Instrument Comprehension), Intelligence Test,
APU Abstractions Test, Raven’s Progressive Matrices,
Abstractions Test, Shipley’s Abstractions Test (1), AH4,
Intelligence selection test A, Penrose Pattern Perception,
Kent Shakow Performance, Intelligence Test (I & II)

Verbal ability tests Verbal Intelligence, English, Verbal test, ATS Spelling, Mill Hill
Vocabulary Intelligence Test, SP17/25, PTB VP5, TTB VTI,
Dictation Test 70, Verbal Test 25, Dictation Test 71,
Reading Comprehension



Numerical ability tests

Perceptual-clerical abili
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Maths, General Mathematics, Arithmetical approximation,
Arithmetic reasoning, Calculations: Arithmetic, Arithmetic Test,
ATS Arithmetic, Vernon’s Arithmetic Test, PTB NP6, TTB NT2,
Mathematical Test, Test 3a Arithmetic, SP3a, Mathematics and
Arithmetic, Mathematics 3b

ty tests  Minnesota Clerical Test, Instructions Test, Instructions SP21,
CP4, CP73, Clerical Instructions Test (12 or 21), Clerical,
Group Choice Reaction Time, Oral Directions, Judgment of speed,
NIIP Group Test 25, Sale and graph reading (119),
Oscilloscope Reading (I18), Dial reading

Spatial-mechanical ability tests  Figure construction, Spatial Intelligence, NIIP Squares Test, Squares,

Squares, Test 4, Spatial Relations Test, NIIP Forms Relations,
Planning & Drawing Test, APU Mechanical Comprehension,
DAT Mechanical Aptitude, DAT Space Relations Test, TTB MT4,
TTB ET3, Bennett’s Mechanical Comprehension, Memory for
designs (97), Judgment of distances, Judgment of Ellipses

Note. NIIP = National
Technical Test Battery;

| Institute of Industrial Psychology; DAT = Differential Aptitude Tests; TTB =
ATS = Auxiliary Territorial Service; DAT = Differential Aptitude Test Battery;

PTB = Personnel Test Battery.

Appendix B. Jobs included within each occupational category

Occupational categories for job performance ratings

Clerical jobs
Engineers
Professionals
Drivers
Operators

Managers
Sales

Miscellaneous

Administrative, general duties (ATS), foreign service

Engineers and engineering apprentices

Nurses and student nurses, surgeons and accountants

Transport station staff and drivers (ATS)

ATS: telephonist, radar operators, special wireless, predictors,

height takers, plotters, and spotters. military: anti aircraft and army infantry
Catering and banking managers. diverse managers and engineering supervisors
Sales staff and order takers. insurance claim assessor, financial consultants and
people jobs

ATS: store women and orderlies. assembly workers, production line and
working operatives. police (all ranks)

Occupational categories for training success

Clerical jobs
Engineers
Professionals

Drivers
Operators

Skilled

Miscellaneous

Administrative. ATS general duties and auxiliary officers. military: clerical,
writers and assistants

Building and engineering apprentices

Nurses, student nurses and dental students

ATS drivers and military lorry drivers

ATS: height takers, spotters, & kine theodol operators. military, Asdic, radar
and naval operators, naval coders. radar, wireless, teleprinter and switchboard
operators, cipher operators, air traffic controllers

Electricians (military and civilian). ATS: motor and general fitters, instrument
and driver mechanics. military naval mechanics, radio and electrical mechanics,
skilled workers

ATS: surveyors, cooks, draughts women, technical store women, and
tinsmiths. military: clerks, store men, signal men, drivers, instrument and radio
mechanics. protective military: pilots, gunners, riflemen, gunnery instructors,
anti-air craft, anti-submarine. police (all ranks). unknown civilian occupations

Note. Unless otherwise stated all jobs are civilian jobs; ATS = Auxiliary territorial service.



