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Abstract

Periodically, researchers claim to have developed an alternative general cognitive ability
(g) test that assesses g but exhibits lower than typically found mean racial differences. To the
extent that such measures have reduced mean racial differences, we argue that they have less g
saturation (i.e., they measure g less well) and will have lower validity and larger prediction errors
than tests with high g saturation. Using a sample of 22,728 people from the General Aptitude
Test Battery database, we show that one can decrease mean racial differences in a g test by
altering the g saturation of the test. Consistent with Spearman’s Hypothesis, the g saturation of a
test is positively, and strongly, related to the magnitude of White-Black mean racial differences
in test scores. We demonstrate that the reduction in mean racial differences accomplished by
reducing g saturation in a test is obtained at the cost of lower validity and increased prediction
errors. We recommend that alternative g tests be evaluated in comparison to highly g saturated

tests with respect to Spearman’s Hypothesis, test validity, and prediction errors.
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“Facts are stubborn things; and whatever may be our wishes, our inclinations, or
the dictates of our passion, they cannot alter the state of facts and evidence.” John
Adams, 'Argument in Defense of the Soldiers in the Boston Massacre Trials,'

December 1770.

Two questions periodically re-appear in the personnel selection literature: (1) What
causes one cognitive ability test to be more predictive of job performance than another? and (2)
What causes one cognitive ability test to have smaller mean racial differences than another? The
first question is substantially settled for those who base their opinions on research findings. The
validity of a cognitive test is largely a function of the extent to which the test measures g (Olea &
Ree, 1994; Ree, Earles, & Teachout, 1994; Thorndike, 1986). Spearman is credited with
identifying a general factor of intelligence (g), which could be derived from any broad set of
cognitive measures (Spearman, 1904, 1927), and the research stream begun by Spearman is
labeled as the “psychometric g” literature. The second question was directly addressed by
Spearman (1927, p. 379), who noted that the magnitude of mean White-Black differences co-
varied with the extent to which a test was “saturated with g.” This positive relationship between
the g saturation of tests and the magnitude of the tests’ White-Black mean differences became
known as “Spearman’s Hypothesis.” Jensen (1985, 1998) reviewed many studies supporting
Spearman’s Hypothesis. Thus, to accept Spearman’s Hypothesis is to adopt the position that one
cannot develop a g test that measures g well (i.e., a test that has a high g saturation) and has low
White-Black mean differences.

Some researchers have sought to develop measures of g that have high g saturation and

low mean racial score differences. We refer to such measures as “alternative g tests” to
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distinguish them from g measures common to the psychometric g literature. Researchers of
alternative g tests seek to find exceptions to Spearman’s Hypothesis. Efforts to develop measures
of g with small mean racial differences are important because mean racial differences in
measured abilities are problematic for employers and society (Ployhart & Holtz, 2008).
Attempts to build alternative g tests have a long history and have been reviewed by both
Jensen (1980, chapter 14) and, more recently, by Goldstein, Scherbaum, and Yusko (2010).
These efforts and the reporting of such efforts typically, but not always, share several
characteristics. First, the researchers seek to develop alternative g measures that both measure g
and have lower White-Black mean differences than psychometric g measures. Second, the
researchers often argue that the traditional g model consisting of a general factor of intelligence
is not the only model of intelligence, but merely “one point of view” (Goldstein et al., 2010, p
102). Third, arguments are made about the possibility of multiple g factors (e.g., Cattell, 1963;
Sternberg, 1985), the definition of g (Sternberg & Detterman, 1986; Wechsler, 1975), the
perceived construct narrowness of psychometric g measures (Alfonso, Flanagan, & Radwan,
2005; Chen & Gardner, 2005), and the reliance on measures that are asserted to be culturally
biased (Fagan, 1992, 2000; Helms-Lorenz, Van de Vijver, & Poortinga, 2003; Jensen, 1980;
Sternberg, 1981). Fourth, the alternative g measures are seldom empirically compared to g with
respect to their g saturation (i.e., the extent to which they measure g), or the relations between
their g saturation and mean racial differences, consistent with the Spearman’s Hypothesis.
Jensen (1980) has argued that efforts to assess g without yielding mean racial differences
have been unsuccessful. For example, he reviewed the Davis-Eells games, which were developed
on the premise that the lower performance of some demographic groups on g measures is due to

the verbal, abstract, or school-related content of the tests. The Davis-Eells items were cartoons
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that required the respondent to apply reasoning to provide an interpretation of the event depicted
in the cartoon. Jensen summarized the research on this test by stating that it was “remarkably
unsuccessful” at reducing White-Black mean racial differences (1980, p. 643).

Another alternative g effort was practical intelligence, also known as tacit knowledge.
Sternberg et al. (2000) made two broad claims regarding the nature of practical intelligence. First,
they asserted that there exists a general factor of practical intelligence that is distinct from g.
Second, they declared that practical intelligence predicts success in various domains as well as or
better than g. These claims were shown to be false: the practical intelligence items do not form a
general factor, they are moderately correlated with g, and they do not predict criteria better than
g (Gottfredson, 2003; McDaniel & Whetzel, 2005). Despite the lack of research support,
practical intelligence (tacit knowledge) received substantial attention as a “promising” concept in
the education, psychology, and management literatures.

Fagan (2000) has contributed to the alternative g literature in the educational testing
domain. He argued that g was best defined as the ability to process information. Further, he
argued that psychometric g tests depend not solely on processing ability but on what one has
been taught. Fagan and Holland (2002, 2007, 2009) reported that when Whites and Blacks had
similar exposure to the language (e.g., words, sayings, similarities, and analogies) used in the test,
there were only negligible mean racial differences in the processing of the information. For
example, in Fagan and Holland (2002), the students were taught the meaning of obscure words
(e.g., “venter”) and then, shortly later, tested on the meaning of the words that were taught as
well as words on which no training was received. Mean racial differences were small for the
words for which training was conducted and larger for words for which training was not

conducted. These researchers concluded that when there is equal opportunity to learn, there are
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no mean racial differences. Although the studies report positive correlations between the tests of
learned material and other cognitive measures, one cannot tell from these data the level of g
saturation in the Fagan and Holland tests. Specifically, the Fagan and Holland tests are not
administered in a battery with a sufficient number of g scales or tests to derive a g factor. Thus,
one cannot determine the extent to which Spearman’s Hypothesis can explain the findings of the
Fagan and Holland studies.

We contrast the research by Fagan and colleagues (Fagan 2000; Fagan & Holland 2002,
2007, 2009) with research on miniature training and evaluation tests (Harris, 1987), also called
trainability tests (Roth, Buster & Bobko, 2011). In such tests, applicants receive training
concerning skills and knowledge needed for the job for which they are applying. Applicants are
then assessed on the trained material. Both Harris (1987), in a set of primary studies, and Roth et
al. (2011), in a broader range of studies (that also incorporated the Harris data), reported that
such measures show high correlations with g and mean racial differences comparable to those
found on g tests. One possible explanation for the differences with the Fagan studies is that the
training component of the Fagan studies tends to be shorter than employment-related trainability
tests and targets a narrower domain (e.g., word knowledge). We speculate that the Fagan tests
might best be characterized as recall or memory tests. We also speculate that more intensive
training, associated with trainability tests in employment settings, is more cognitively demanding
and increases the g saturation of the trainability tests.

The newest effort in alternative g tests is the Siena Reasoning Test (Yusko, Goldstein,
Oliver, & Hanges, 2010). We could locate no publications or a test manual on this test. Also, the
test publisher did not provide us with copies of past conference presentations on the test or of an

alleged technical report that summarizes the results of the test. Material cited here was located on
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the internet. The Siena Reasoning Test has been offered as a g test that shows smaller mean
racial differences than previous measures of g. Yusko (2011) asserted that “We have an
opportunity to develop cognitive measures that have high validity, high utility, and low adverse
impact” (p. 21). Yusko et al. (2010) argued that the Siena Reasoning Test measures cognitive
ability and shows reduced mean racial differences because it seeks to reduce reliance on prior
knowledge, reduces the use of language, and incorporates graphical stimuli.

Yusko (2011) reported 11 correlations with other cognitive tests that range from .21
to .60 (median » = .35; no sample sizes reported). As summarized by Ones, Dilchert, and
Viswesvaran (2012), many employment assessments have mean correlations with g near .35,
including work samples, assessment centers, situational judgment tests, interviews, biodata, and
assessments of openness to experience. We also observe that these measures typically have
White-Black mean differences that are lower than g tests. We suggest that few would label these
types of employment assessments as g tests. Also, one may consult Carroll (1993) to identify
types of cognitive measures (e.g., memory, processing speed, retrieval, and visual perception)
that are not strongly g-loaded and, as such, will have correlations with g at modest levels. Given
this, some may not find it reasonable to label the Siena Reasoning Test as a measure of g with
substantial g saturation.

Some may also question the rationale offered by Yusko et al. (2010) for why the Siena
Reasoning Test may have lower White-Black mean differences than psychometric g tests (i.e.,
reductions in reliance on prior knowledge and the use of language, and the incorporation of
graphical stimuli). We note that the Davis-Eells tests also sought to limit verbal content and used
graphical items but did not substantially reduce White-Black mean racial differences. Likewise,

tests such as the Raven’s Progressive Matrices and the Advanced Raven’s Progressive Matrices
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(Raven, Court & Raven, 1994; Raven, Raven, & Court, 1998) do not rely on prior knowledge or
language and their items are graphical. The Raven’s tests typically show large White-Black mean
differences.

Given the failure of past efforts to develop g measures that eliminate or minimize mean
racial differences, assertions about alternative g tests, such as the Siena Reasoning Test and the
Fagan and Holland measures (2002, 2007, 2009), are intriguing. If these measures have
predictive validity comparable to highly g saturated measures and lower mean racial differences
than highly g saturated measures, then they are a major scientific breakthrough. They would also
serve as important exceptions to Spearman’s Hypothesis.

Following Spearman’s Hypothesis, we suggest that alternative g tests show smaller mean
racial differences than traditional psychometric g tests because they are tests with lower g
saturation. That is, alternative g tests should measure g less well. Thus, we argue that
Spearman’s Hypothesis explains the results found for alternative g tests more credibly than the
explanations offered by the proponents of the alternative g tests. In this paper, we evaluate the
credibility of Spearman’s Hypothesis as an explanation for results common to alternative g tests.
We do this by creating g tests with varying levels of g saturation.

When evaluating data with respect to Spearman’s Hypothesis and the determination of
the g loading of tests, there are three classes of issues that should be considered (Carroll, 1993;
Floyd, Shands, Rafel, Bergerson, & McGrew, 2009; Major, Johnson, & Bouchard, 2011). The
first class of issues concerns sample characteristics. One issue in this class is the size of the
sample. In this study, the sample was comprised of 22,728 individuals who were either White or
Black. Thus, we have more than an adequate sample size for the precise estimation of statistics.

A second issue concerning samples is whether the samples are drawn from occupational settings.
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Our data were drawn from the General Aptitude Test Battery (GATB; U.S. Department of Labor,
1970) database, and all data are from occupational settings. The large amount of data collected
enhances the likelihood of a representative set of data. Thus, our results should generalize to
occupational settings.

The second class of issues relate to the tests used in estimating g. One issue is the
diversity of tests (Carroll, 1993; Johnson & Bouchard, 2005; McGrew, 2009; Major, Johnson, &
Bouchard, 2011, Johnson, te Nijenhuis, & Bouchard, 2008; McGrew, 2009; Reeve & Blacksmith,
2009). A broad array of tests is typically recommended. Test batteries may give too much weight
to crystallized ability because fluid abilities tend to be more narrowly defined tasks (e.g., number
series), which may have more unique variance (Ashton & Lee, 2005; Kvist & Gustafsson, 2008).
This can result in the crystallized components defining more of the common variance of g than
other components (e.g., fluid intelligence). The nine GATB scales used in this study are drawn
from a diverse set of 12 tests: Name comparison, Computation, Three-dimensional space,
Vocabulary, Tool matching, Arithmetic reason, Form matching, Mark making, Place, Turn,
Assemble, Disassemble. Of these tests, Vocabulary appears to be the sole test that is clearly
identifiable as crystallized. Arithmetic reason expresses problems verbally and may have some
crystallized variance. Computation is addition, subtraction, multiplication, and division of whole
numbers. Tool matching and Form matching are perceptual measures. Name comparison is a
speeded perception test. The remaining tests assess psychomotor abilities. Thus, the GATB
incorporates a broad range of ability scales. Also in this class of issues is the number of tests
used in estimating a g factor. Major et al. (2011) reported that a small number of scales or tests
tends to inflate the factor loadings. Furthermore, factor loadings tend to be less reliable with few

scales or tests. As a result, Major et al. (2011) encouraged the use of at least six to seven
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indicators (i.e., scales or tests) per factor. In our study, we have nine scales based on 12 separate
tests. Thus, our factors can be well defined and the factor loadings can be well estimated.

The third class of issues concerns the choice of factor extraction method. Both Floyd,
Shands, Rafel, Bergerson, and McGrew (2009) and Major et al. (2011) reported that principal
components analysis tends to overestimate general factor loadings relative to principal factor
analysis. Jensen and Weng (1994) also recommended principal factor analysis. Consistent with
these findings and recommendations, we used principal factor analysis.

There are two likely scenarios for building a g test with less g saturation. Both involve
altering the measurement of g so that a test assesses g less well. First, one can alter the
assessment of g by building a test with items or scales that have low g saturation. Second, one
can alter the g test by adding random or near random variance to the g scores.' In this paper, we
examine the effectiveness of both methods for reducing mean racial differences in g tests. We
also assess the extent to which g tests with varying levels of g saturation predict job performance.
Finally, we examine prediction errors as a function of g saturation.

Method

Data Source and Measures. The General Aptitude Test Battery (GATB) is a set of nine
cognitive scales that are used in various employment contexts. The nine scales are: G — general
learning ability, V — verbal aptitude, N — numerical aptitude, S — spatial aptitude, P — form
perception, Q — clerical perception, K — motor coordination, F — finger dexterity, and M —
manual dexterity. From the U.S. Employment Service, U.S. Department of Labor, we obtained a

data set containing GATB scores and job performance data. Data were formed into multiple

! This second approach is similar to what is accomplished by adding a measure with low g saturation and low
validity (e.g., a resume review) to a selection composite containing g.
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samples consistent with past research by the U.S. Employment Service.” In each of these samples,
the GATB test battery was administered and job performance data were collected. We retained

all samples that contained at least 25 Whites and 25 Blacks, used an identical supervisory
performance rating form as the criterion, and had no missing data on any GATB scale or the job
performance criterion. This screening yielded 101 samples containing a total of 22,728
individuals who were either White or Black. We did not examine other racial groups due to
limited data availability for such groups.

The job performance criterion, labeled “Descriptive Rating Scale,” provided one page of
instructions to the supervisor(s) who completed the ratings, followed by six rating items with
five point anchored rating scales. The six rating items were: quantity of work, quality of work,
accuracy of work, knowledge about the job, the variety of tasks that the worker can perform
efficiently, and an overall rating of the worker’s job performance.

We created two sets of g measures, each constructed to vary in their g saturation. In the
first set, we created a g measure based on a factor analysis of the nine GATB scales and used the
factor loadings on the first factor to weight the scales, yielding a measure of g. Specifically, g
was defined as shown in equation (1):

g= G*0.91890 + N*0.84574 + V*0.79171 + P*0.77352 + Q*0.75777 + S*0.70169 +
K*0.53819 + F*0.50443 + M*0.43157 W
We note that although the GATB scales measure a very diverse set of abilities, all scales loaded
on the first factor with more than adequate factor loadings, with the smallest factor loading
being .43157. This g measure created from all nine GATB scales is the most g saturated measure

in our study. To complete the first set of g measures, we created eight g scales altered to

2 Samples in the GATB database are identified by the variable SATBNO, where SATB is an acronym for “Special
Aptitude Test Battery” and NO presumably stands for number.
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successively reduce the g saturation by removing the scale with the highest loading on the g
factor from the previous g measure. Thus, for the first altered g measure, we used the same
formula as in equation 1 but did not include the term: G*0.91890. The second altered g measure
dropped both the G and the N terms. The last altered g scale was defined as: M*0.43157. Thus,
each successive g measure has less g saturation than the previous g measures in the set.’

The second set of g measures began with the g variable defined by equation 1. We then
created 10 more g measures that resulted in successively reduced g saturation by adding
normally distributed random variance to the test scores. Thus, the second g measure in this set
had its variance increased by 10%, and this additional variance was from a normally distributed
random variable. We then created additional g measures by adding normally distributed random
variance in increments of 10%. Note that the g measure, labeled 100% in our results section (see
Table 2), has twice the variance of the original g measure. As is the case with the first set of g
measures, each successive g measure in this second set of measures has less g saturation than the
previous g measures in the set.

In summary, we created two sets of g measures. In the first set, g saturation was altered
by removing g loaded scales from the g measure. In the second set, g saturation was altered by
adding random variance to the g measures. These two approaches to reducing g saturation are
consistent with our assertions concerning two primary ways of reducing mean racial differences

in g measures.

? Removing any scale from equation 1 reduces the g saturation of the resulting measure. By removing the highest g
loaded scale from the g factor expressed in equation 1 from the previous g measure, we are producing the largest
possible decline in g saturation between each g measure. We note that we could have dropped the g saturation of the
successive g variables by dropping the least g saturated scale from the previous g measure. However, that would
have reduced g saturation in successive measures much less effectively. For example, the last remaining g scale
would have consisted of the GATB G scale which has a correlation of .89 with the most g saturated scale. As seen in
Table 1, removing the highest g loaded scale results in a set of measures with substantial variability in g saturation.
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Analysis. We estimated the saturation of each individual g measure by correlating the
measures with the g measure consisting of the weighted composite of all nine GATB scales.
Measures with high correlations with the nine GATB scale composite have greater g saturation
than measures with low correlations with the nine GATB scale composite, the g measure with
the highest g saturation. We calculated the validities of the g measures and the standardized
mean differences between the Whites and the Blacks on the g measures. For each g measure, we
estimated regression equations where the g measure is the independent variable, and job
performance is the dependent variable. These regressions used the White and Black data
combined, yielding the common regression lines. We then calculated the amount of error of
prediction by race and expressed it in standard deviation units of the criterion.

All analyses were conducted twice. In the first set of analyses, we formed one sample
based on all 22,728 individuals. In the second set of analyses, we conducted the analyses
separately for each of the 101 individual samples and then calculated the sample-size-weighted
mean of the statistics across samples.

Results

Table 1 contains the results of all analyses for the g measures that were altered by
successively removing the scale with the highest loading on the g factor. Thus, the first row of
the results shows the findings for the g measure composed of all nine GATB scales. This
measure has the most g saturation. The second row displays the results of analyses with a g
measure containing eight GATB scales. This second measure has less g saturation than the
measure based on nine GATB scales (the G scale was dropped). The last row of the table shows
a g variable composed solely of the M scale of the GATB, and this measure has the least g

saturation. The first column of the table shows the number of scales in the g measure. The
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second column indicates which scale(s) was (were) dropped from the g measure. The third
column shows the correlation of each resulting g measure with the nine GATB scale composite
(i.e., the g measure with the highest g saturation). This correlation is an indicator of the g
saturation of each respective measure. The fourth column presents the correlation between each
individual g measure and the job performance criterion. These correlations were based on all
22,728 individuals being considered as one sample. The sample-size-weighted mean correlations
based on the 101 individual samples are shown in parentheses. The same practice of showing the
estimates for the overall sample and the 101 individual samples is followed for the remaining
columns in the table. Because the results are nearly identical (see Table 1), we only discuss the
statistics from the 22,728 individuals considered as one sample. The fifth column shows the
White-Black standardized mean difference in the g measures. A positive d indicates that Whites
scored higher than Blacks, on average. The last two columns show the prediction error in
criterion standard deviation units with one column showing the mean prediction errors for
Whites and the other showing the mean prediction errors for Blacks.

As seen in Table 1, the validities of the g measures drop from .216 to .106, a reduction
of .11 or 51%, as the g saturation of the measures is successively reduced by dropping the
highest g-loaded scale from the previous g measure. Accompanying the drop in validity is a drop
in the standardized mean differences between Whites and Blacks on each g measure. Specifically,
the d is .837 for the most g saturated measure and .251 for the least g saturated measure, a
decrease of .586 or 70%. Prediction errors increase as the g saturation of the measure is reduced.
The White prediction errors are negative, indicating that the common regression line under-
predicts the job performance of Whites, on average. The Black prediction errors are positive,

indicating that the common regression line over-predicts the job performance of Blacks, on
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average. Note that the over-prediction of job performance for Blacks is larger than the under-
prediction of job performance for Whites.

Table 2 displays the results for measures in which the g saturation was reduced by adding
random variance to the g measures. This table has the same format as Table 1. Note that the first
row of Tables 1 and 2 show the same results because the first g measure is the same in both
tables (the measure calculated based on equation 1). As the percentage of random variance added
to each g measure increases, the validity drops from .216 to .152, a reduction of .064 or 30%.
Consistent with Table 1, as the g measures are reduced in their g saturation, the validity and the
White-Black mean differences decline, but the prediction errors increase.

Table 3 shows the correlations of the variables from Tables 1 and 2. The bottom triangle
of Table 3 presents the intercorrelations of variables in Table 1, and the top triangle presents the
intercorrelations from the variables in Table 2. This correlation table is at the unit of a test, and
thus correlations in the bottom triangle are based on a sample of nine, the nine different g
measures from Table 1, and the upper triangle correlations are based on a sample of 11, the 11
different g measures from Table 2. Consistent with Spearman’s Hypothesis, as the g saturation of
the g measures decrease so do the mean racial differences on g. The magnitude of this correlation
is near perfection (all correlations in the table are in the absolute value range of .95 to 1.00). The
correlations between validity and prediction errors for Whites are positive. This means that as
validity increases, the negative prediction errors for Whites move toward zero (i.e., the
prediction errors get smaller). The correlations between validity and prediction errors for Blacks
are negative, indicating that as the validity increases, the positive prediction errors for Blacks

move toward zero (i.e., the prediction errors get smaller). In brief, one can reduce the magnitude
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of White-Black mean differences in g by lowering the g saturation of the measure but at the cost
of lower validity and larger prediction errors.

Discussion

Psychology has a long history of attempts to develop alternative g measures that have low
mean racial differences. All tests associated with these claims, which have been carefully
evaluated, have failed in their goal of being both excellent g measures (measures with high g
saturation) and having reduced mean racial differences. We have offered two ways to reduce the
g saturation of tests so as to yield lower mean racial differences. One method is to reduce g
saturation by removing g-relevant variance from the measure. The second way is to reduce g
saturation by adding random variance to the g measure. We recognize that few organizations
would add random variance to a g measure to reduce its g saturation. However, many
organizations do add measures, such as resume reviews or poorly developed and administered
interviews, with relatively low correlations with job performance to supplement their g
measure’s prediction of job performance. Such practices can reduce the g saturation of the
composite measure and they may have similar effects in reducing mean racial differences as
adding random variance to a g measure.

Our assertions concerning the reduction of g saturation in alternative tests that purport to
measure g can be empirically evaluated. When factor analyzed with a set of scales of varying g
saturation, the alternative g test(s) can be expected to have lower loadings on the first factor (the
g factor) than highly g saturated tests. If criterion data are available, the validity of the alternative
g test(s) should be lower than the validity of a highly g saturated test. Likewise, the prediction
errors for the highly g saturated tests should be smaller than for the alternative g tests. The

loading of the various g tests can be correlated with White-Black mean score differences, and the
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mean differences should co-vary with the g saturation of the test(s). Similarly, the prediction
errors of the g test can be evaluated as a function of their g saturation.

Our results indicate that one can build a g test, albeit with less g saturation, that has lower
mean racial differences than a highly g saturated test. However, the reduction of mean racial
differences is at the cost of lower validity and larger prediction errors. We also show that one can
easily build a g measure with lower g saturation by removing subtests with the most g saturation
or by adding random variance to the scores.

These results have implications for U.S. employment regulations, which mandate that if
two selection procedures have the same validity, one should use the selection procedure with the
lower mean racial differences. Our large sample results suggest that one would not find two g
tests with equal validity where one has lower mean racial differences. Thus, barring large sample
credible research to the contrary, there is unlikely to be a situation in which there is a legal
requirement to use an alternative g test. Employers could of course use an alternative g test to
reduce mean racial differences and its use would result in lower validity and greater prediction
errors.

The ease with which one can alter the saturation of a g test limits the need to purchase
commercially available tests with low g saturation. One can simply take a highly g saturated test
and damage (i.e., reduce) its g saturation. Or, one could build a test using less g saturated scales.
For example, one can build less g saturated measures by considering Carroll’s (1993) Three
Stratum theory of intelligence. Carroll’s (1993, p. 627) figure 15.1 graphically displays the g
saturation of various cognitive abilities such that those most related to g are on the left of the
graph and those least related to g are on the right of the graph. Thus, a g measure drawing on

abilities to the right of the graph (e.g., processing speed, retrieval, perception) can be expected
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to have lower g saturation than a g measure drawing on abilities from the left side of the graph
(e.g., fluid intelligence and crystalized intelligence). For example, Barrett, Carobine, and
Doverspike (1999) found smaller mean racial differences for a short-term memory test (d = .39),
a less g saturated test, than a reading comprehension test (d = .80), a more g saturated test. One
could also factor analyze a set of g items and remove the items with the highest loading on the g
factor. In addition, one could examine item level mean racial differences and remove the items
with the largest mean racial differences. Either of these last two approaches should reduce the g
saturation of the test. Unfortunately, any approach that reduces the g saturation of the test may
inevitably reduce validity and increase prediction errors.

Attempts to identify alternative g tests with predictive values as large as highly g
saturated tests and with no or minimal mean racial differences is a laudable goal worthy of
research attention. However, there are decades of research suggesting that it is unlikely that one
can build a highly g saturated test without substantial mean racial differences. Thus, when one
argues that an alternative g test is as good of a predictor of job performance as highly g saturated
tests but has smaller mean racial differences, one should expect, based on decades of research,
substantial skepticism. Bold claims should be accompanied by substantial research support. To
date, no alternative g test has offered such research support.

Spearman’s Hypothesis is offered as the best model for explaining the lower magnitude
mean racial differences that are found or claimed for alternative g tests. We recognize that this
explanation is not appealing to authors of alternative g tests, and we acknowledge that other
explanations are possible. Because Spearman’s Hypothesis explanation is easy to evaluate

empirically, and is consistent with decades of research, we encourage alternative g research to
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empirically rule out this explanation prior to proceeding with other possible explanations that are

typically offered but seldom evaluated empirically.
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Table 1. Validity, mean racial differences, and prediction errors as a function of reducing g saturation by removing scales.

Numbgr of Scale(s) dropped from (\:x?il‘;lelr?ltcl)(s)‘? Validity White-Black Mean Wh.i te. Meap Black (ove'r )
scalesin g of g (under) Prediction  Prediction Error in
measure saturated g dong . . .
measure test Error in SD units SD units

9 None 1.00 216 (.205) .837 (.836) -.055 (-.055) A18  (L117)
8 G 0.99 210 (.198) 785 (.784) -.060 (-.059) 129 (1127)
7 G,N 0.97 197 ((182) 722 (.718) -.067 (-.066) 144 (.141)
6 G,N,V 0.94 186  (.170)  .645 (.631) -.075 (-.073) 160 (.156)
5 G,N,V,P 0.92 187 (.170)  .621 (.601) -.076 (-.075) 162 (.159)
4 G,N,V,P,Q 0.84 165 ((150) 563 (.522) -.083 (-.081) 178 (\174)
3 G,N,V,P,Q,S 0.69 136 ((119) 298 (.283) -.100 (-.094) 214 (.201)
2 G,N,V,P,Q,S, K 0.61 220 ((113) 334 (311) -.100 (-.094) 214 (.200)
1 G,N,V,P,Q,S,K,F 0.50 106 (.104) 251 (.219) -.104 (-.097) 223 (.207)

Notes: Nine g measures were calculated based on a factor analysis of the nine GATB scales. Scales were weighted by their factor loadings. The g measure

based on all nine scales was iteratively altered by dropping the highest loading GATB scale from the previous measure thus making each successive
measure less g saturated then the previous measures. All statistics were calculated in two ways. The first way was to treat the 22,728 observations as one
sample. A second yields the results in parentheses. In this second approach, the data were into 101 samples based on SATB number. The statistics were
calculated in each of the 101 samples. The sample-size-weighted mean of these statistics yielded the statistics in parentheses.
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Table 2. Validity, mean racial differences, and prediction errors as a function of reducing g saturation by adding random variance.

Spearman’s Hypothesis and Alternative g tests

% increase in variance

due to adding random Correlation with Validity White-Black d on Mean Wh.l e Meap Black (ovgr)
. most saturated g ofg (under) Prediction  Prediction Error in
numbers to the nine g . . :
. test Error in SD units SD units
variable g measure
0% 1.00 216 (.205) .837 (.836) -.055 (-.055) 118 ((117)
10% .95 205 (.194) 799 (.788) -.061 (-.060) 129 (1128)
20% 91 197 (.184) 766 (.747) -.065 (-.064) 139 (.138)
30% .88 189 (.176) 736 ((712) -.069 (-.068) 147 (.145)
40% .85 182 (.168) 709 (.681) -.072  (-.071) A53 0 (L152)
50% .82 176 (.161) .686 (.654) -.074 (-.074) 159 (L157)
60% .79 170 (.156) 664 (.631) -077 (-.076) 164 (.162)
70% 7 165 (.150) .644  (.609) -.079 (-.076) 169 (.166)
80% 75 161 (.146) 626 (.590) -.081 (-.079) 173 (.169)
90% 73 156 (.141) 610 (.572) -.083 (-.081) 176 (\172)
100% 1 152 (L137) 594 (.556) -.084 (-.082) 180 (.175)

Notes: Nine g measures were calculated based on a factor analysis of the nine GATB scales. The g measure based on all nine scales was iteratively altered

by adding increasing amounts of random variance thus making each successive measure less g saturated then the previous measures. All statistics were
calculated in two ways. The first way was to treat the 22,728 observations as one sample. A second yields the results in parentheses. In this second
approach, the data were into 101 samples based on SATB number. The statistics were calculated in each of the 101 samples. The sample-size-weighted

mean of these statistics yielded the statistics in parentheses.
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Table 3. Correlation table for altered g measures.

1 2 3 4 5
1. Validity 1.00  1.00 1.00 -1.00
2. Correlation with most saturated g measure .99 1.00  1.00 -1.00
3. White-Blackdon g 98 .96 1.00 -1.00
4. White prediction error (one sample) .98 95 099 -1.00
5. Black prediction error (one sample) -.98 -95 -0.99 -1.00

Note. The correlations in the bottom half of the table are based on the nine g measures where g was altered
through the sequential removal of g-loaded tests. The correlations in the top half of the table are based on the
11 g measures which were altered by sequentially adding random variance to the test scores. The
correlations are based on the analysis where all observations were considered one sample.
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