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This study investigated the usefulness of short-term memory tests as a strategy for reduc- 
ing adverse impact in personnel selection decisions, also achieving high validity in pre- 
dicting job and training performance. Based on an integration of 27,973 individuals from 
31 samples, the average Black-White mean difference in standard deviation units was 
.42. This is less than half the mean score difference that is typically obtained with general 
cognitive ability tests. A separate analysis of 141 validity coefficients based on 34,262 
individuals indicated that short-term memory tests yielded validities of .41 for job perfor- 
mance (. 19 observed) and .49 for training performance (.28 observed). Validity was gen- 
eralizable for all distributions examined. 

Due to the voluntary or court-mandated adoption of  affirmative action programs, 
as well as legal and professional guidelines encouraging the use of  selection and 
promotion tests with the least racial differences, cognitive ability testing has 
become an area o f  much interest and concern in industrial and organizational 
psychology. Whereas most tests of  general cognitive ability result in approx- 
imately a one standard deviation difference between White and Black mean 
scores (Gordon, 1986; Herrnstein & Murray, 1994; Jensen, 1985, 1993b; Jensen 
& Figueroa, 1975; Sattler, 1988; Shuey, 1966; Vincent, 1991; Wonderlic & Won- 
derlic, 1972), the search for valid tests without this feature is of  foremost impor- 
tance. 

Recent attempts to implement selection tools with high validity and minimal 
adverse impact have followed two approaches. The first and arguably best ap- 
proach has been to identify additional predictors that would add to the validity of  
cognitive ability measures and at the same time reduce adverse impact (Hunter & 
Hunter, 1984). For example, Ones, Viswesvaran, and Schmidt (1993) argued 
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that an optimally weighted composite of integrity and cognitive ability tests 
yields higher validities and less adverse impact than cognitive ability tests alone. 
The second and less advantageous approach has been to dilute the validity of 
cognitive ability tests by combining them nonoptimally with less valid predictors 
or, worse yet, by the abandonment of cognitive ability tests for less valid predic- 
tors such as personality inventories (Bamck & Mount, 1991), interviews 
(McDaniel, Whetzel, Schmidt, & Maurer, 1994), biodata (Rothstein, Schmidt, 
Erwin, Owens, & Sparks, 1990), or reviews of education and experience (Ash, 
Johnson, Levine, & McDaniel, 1989; Dye & Reck, 1989; McDaniel, 1986b; 
McDaniel, Schmidt, & Hunter, 1988a, 1988b). 

One type of cognitive ability that has shown promise of filling the need for 
high validity and low racial differences is short-term memory. Short-term memo- 
ry testing was popular in the 1960s and 1970s, but has largely been ignored since 
then (Vernon, 1987). The ability of short-term memory tests to predict job perfor- 
mance with minimal racial differences is explained in Jensen's (1971) level of 
abilities theory. 

Jensen (197 l) postulated that cognitive abilities form two levels. Level ! abili- 
ties are exemplified by short-term memory tasks, such as forward digit span and 
serial rote learning, which do not require mental manipulation of inputs in order 
to provide an output. Level H abilities, on the other hand, do require mental 
manipulation and transformation of inputs in order to arrive at an output or solu- 
tion. Level II abilities are characterized by the concept of g, or general cognitive 
ability, and are exemplified by performance on g tests such as the Raven Progres- 
sive Matrices (Raven, Court, & Raven, 1977). 

The prototypical Level I test, forward digit span, has been shown to be a 
separate factor from general cognitive ability (Jensen, 1971). Additionally, 
Wechsler (1958) noted that forward digit span correlates poorly with other mea- 
sures of intelligence and that such short-term memory tests are "more or less 
independent" (pp. 70-7 l) of general cognitive ability. These results suggest that 
short-term memory tests may show fewer racial differences than tests that are 
more highly loaded on general cognitive ability. 

Research has provided empirical support for the notion that short-term memo- 
ry tests result in fewer racial differences than tests of general cognitive ability. A 
series of studies conducted on elementary school children in northern California 
found the traditional one standard deviation difference between Black and White 
participants on intelligence tests (e.g., WAIS), but found less than half a standard 
deviation difference between Black and White participants on tests of short-term 
memory (Jensen, 1971, 1974; Jensen & Figueroa, 1975). Further, a literature 
review summarized by Vernon (1987) concluded that there are fewer differences 
between low- and high-SES groups on tests of short-term memory. 

Although the relatively low level of racial differences in short-term memory 
tests seems promising, the predictive validity of these tests is less clear. Corey et 
al. (1980; cited in Jensen, 1993a) gave a battery of tests, including a short-term 



SHORT-TERM MEMORY 17 

memory test, to naval cadets. The authors found that the short-term memory test 
did predict grades in navy schools (r = .30, corrected for attenuation) and ad- 
vancement into technical jobs (r = .44, corrected) for naval cadets. However, the 
short-term memory test was predictive only for cadets with low general cognitive 
ability. These initial findings suggest that, unlike g, short-term memory tests may 
not be valid in all situations for all types of individuals. 

Recently, Jensen (1993a) revised his position on his original level of abilities 
theory. Jensen (1993a) stated that his theory is merely an extension of Spear- 
man's hypothesis and thus may not be a unique contribution to the understanding 
of group differences in general cognitive ability. However, in this same chapter, 
Jensen (1993a) noted that the distinction between Level I abilities and Level II 
abilities has unique applied uses in selection and training settings, such as the use 
of Level I tests to predict training and job success. Further, Jensen (1993a) sug- 
gested that there is still need for a "true experimental test on a large enough scale 
to inspire confidence" (p. 190) in the usefulness of Level I tests. This study 
attempts to meet this need. 

The purpose of this study is twofold. The first goal is to determine if short- 
term memory tests result in smaller group differences than tests of general cogni- 
tive ability. The second goal is to clarify the value of short-term memory tests for 
predicting job and training performance across jobs and individuals. Both of 
these goals are addressed using meta-analytic procedures. 

M E T H O D  

Two separate meta-analytic studies were conducted to address the two research 
goals: Study 1 analyzed Black-White differences on short-term memory tests, 
and Study 2 reviewed the validity of short-term memory tests in predicting job 
and training performance. Study 1 and Study 2 shared some aspects of methodol- 
ogy, such as decision rules and the literature search. These shared areas are 
described first, and then the procedures for each study are described separately. 

Decision Rules 
Rothstein and McDaniel (1989) described the importance of clearly articulated 
decision rules when conducting and reporting meta-analyses. In order to decide 
which research studies to include in the meta-analyses and which to omit, two 
general decision rules were used. In addition to these general rules, Study 1 and 
Study 2 each had one unique decision rule that guided inclusion of a study. 

The first general decision rule, applicable to both Study 1 and Study 2, was 
that a research study was only included in the meta-analyses if the study used a 
short-term memory test. Such tests include digit span, digit symbol substitution, 
or tests very similar to these two tests. Generally, short-term memory tests de- 
scribed in included studies were the digit span and digit symbol subtest of the 
WAIS, the short-term memory subtests of the Stanford-Binet and the Wechsler 
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Memory Scale, Jensen's (1971) Memory for Numbers Test, or other related tests. 
These tests have in common the use of numbers, lack of a study period, and 
immediate recall and they are considered prototypical Level I tests (Jensen, 
1993a). Singer, Andrusiak, Reisdorf, and Black (1992) noted that word fa- 
miliarity and vocabulary influence memory performance. Thus, in order to 
minimize confounds and unrelated variance, studies were omitted from the meta- 
analysis if they used tests that used meaningful word associations, such as a 
paired associates task, or if they required a study period or had delayed recall. 

The second general decision rule concerned the type of individual used by the 
research study. In order to enhance generalizability of results, studies were only 
included in the meta-analyses if the participants were healthy, average individu- 
als. Thus, studies such as Davidson, Gibby, McNeil, Segal, and Silverman 
(1950), which used institutionalized patients, were excluded from the meta-anal- 
ysis. 

In addition to these two general decision rules, Study 1 and Study 2 had 
unique decision rules. 

Study I. The decision rule unique to Study 1 that affected the inclusion of a 
research study into the meta-analysis was that only research studies that com- 
pared Black and White performance on short-term memory tests and reported 
sample size, means, and standard deviations for both groups were included in the 
meta-analysis. 

Study 2. The decision rule unique to Study 2 also affected the inclusion of a 
research study into the meta-analysis. In order to assess the predictive validity of 
short-term memory tests in applied settings, only studies that used job and train- 
ing performance criteria were included. These criteria include the traditional 
methods of measuring performance such as supervisor-peer ratings, quantity of 
production, work samples, and training course grades. Also, job and training 
performance criteria would be examined in separate analyses. 

Literature Search and Review 
Automated and manual searches of books and articles from 1900 to 1994 were 
conducted. These searches included reviewing the PsychLit databases, biblio- 
graphies of relevant, seminal books (e.g., Jensen, 1980; Matarazzo, 1972; 
Shuey, 1966), the Validity Exchange Index from Personnel Psychology, reference 
lists from the Stanford-Binet (Thorndike, Hagen, & Sattler, 1986) and WAIS 
intelligence tests, test reviews of the WAIS (e.g., Guertin, Ladd, Frank, Rabin, 
& Heister, 1966, 1971; Guertin, Rabin, Frank, & Ladd, 1962), and unpublished 
dissertations and theses. Research studies were included in the meta-analyses 
based on the previously mentioned decision rules. 

The authors imagined that because of the massive amount of research con- 
ducted on intelligence testing and ethnicity, there would be many studies that met 
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the decision rules. Unfortunately, this was not the case. In fact, many studies did 
not meet the pertinent decision rules for a variety of reasons. Many studies 
looked at short-term memory differences between SES groups, but not Black and 
White groups. Several studies used only Black or only White participants, thus 
no comparison was possible. Other studies failed to report means and standard 
deviations, failed to report short-term memory scores separately (i.e., only re- 
ported full, verbal, and performance scales), failed to report short-term memory 
test/performance criteria separately (i.e., reported validity for entire test battery 
only), failed to use statistics amenable to the present analyses (e.g., reported 
percentiles, percentages, factor loadings), or did not use a short-term memory 
test that met our decision rules. 

For Study 1, the literature search and review yielded 17 studies and 31 Black- 
White short-term memory test comparisons. These studies included a total of 
27,973 individuals. Of the 31 effect sizes, 16 are for adults and 15 are for chil- 
dren. See the Appendix for a list of the studies included in Study 1 and Study 2. 

For Study 2, the literature search yielded 11 studies and 141 validity coeffi- 
cients, covering a total of 34,262 individuals. Of these 141 validity coefficients, 
106 are for job performance and 35 are for training performance. Additionally, of 
the 141 coefficients, 125 came from Ghiselli (1966). Ghiselli (1966) reported the 
average correlations for two short-term memory tests (immediate recall and sub- 
stitution) in a variety of occupations categorized by several methods. The validi- 
ty coefficients associated with Ghiselli's Dictionary of Occupational Titles listing 
were included in the meta-analysis. Because Ghiselli reported average correla- 
tions, the sample size was not specific for each coefficient. Instead, Ghiselli 
reported a range of sample size, such as n = 100-499. In order to use Ghiselli's 
data, the middle value of the sample size range was used. For example, for the 
range n = 100-499, the value of 250 was used. The middle value was chosen 
because using the extreme ends of the range would lead to either an over- or 
underestimation of the sampling error. 

Past research demonstrates that personnel screening tools often have greater 
validity for some occupations than for others. For example, cognitive ability 
measures have been found to be more valid for more cognitively demanding jobs 
than for less demanding jobs (Gutenberg, Arvey, Osbum, & Jeanneret, 1983; 
Hunter, 1983; McDaniel, 1986b). Psychomotor measures are less valid for more 
cognitively demanding jobs (Hunter, 1983). For the purpose of moderator analy- 
sis, occupations may be classified by job content (e.g., secretaries, police offi- 
cers), or by job attributes such as the levels of cognitive demands placed on the 
employee. As discussed by McDaniel, Schmidt, and Hunter (1988a), classifica- 
tion schemes based on job content may typically provide control over sources of 
variance caused by job attributes because many job attributes have little or no 
variance within a job family. However, this control is gained at the sacrifice of 
detailed information about the attributes that may moderate validity. Further- 
more, job content classifications require that many validity studies be conducted 



20 VERIVE AND McDANIEL 

for the same job. Job attribute classifications provide a better opportunity to 
understand why the validity of a given predictor varies across jobs. The success 
of a job attribute analysis requires the measurement of a large number of jobs on 
the attributes of interest. 

In this study, the job attribute of cognitive demand was measured by attributes 
provided in the Dictionary of Occupational Titles (DOT; U.S. Department of 
Labor, 1977). The authors of the dictionary argued that "every job requires a 
worker to function to some degree in relation to data, people, and things" 
(p. xvii). The DOT data scale considers synthesizing and coordinating to be high 
in the data function, whereas copying and comparing jobs are low in the data 
function. The DOT data variable is a measure of the cognitive demands of jobs 
(Rivkin & McDaniel, 1990). We divided the effect sizes into three categories 
based on the cognitive demand of the occupation: high (0, 1, and 2), medium (3, 
4, and 5), and low (6, 7, and 8). This moderator is also of interest given the 
findings that short-term memory tests are less predictive for individuals with high 
general cognitive ability; that is, the individuals who would likely be performing 
the jobs with high cognitive demands (Jensen, 1993a; Vernon, 1987). 

Procedure 
In order to meet the goals of this study, two sets of meta-analyses were per- 
formed. One set of analyses examined White-Black differences in scores on 
short-term memory tests. The second set examined the validity of short-term 
memory tests for predicting job and training performance. 

The Hunter-Schmidt psychometric meta-analysis method (Hunter & Schmidt, 
1990) used is based on the hypothesis that much of the variation in results across 
studies may be due to statistical and methodological artifacts rather than to sub- 
stantive differences in underlying population relationships. Some of these artifacts 
also reduce the effect sizes (e.g., r's, d's) below their true (e.g., population) 
values. The method determines the variance attributable to sampling error and to 
differences between studies in reliability and range restriction, and subtracts that 
amount from the total amount of variation, yielding estimates of the true variation 
across studies and of the true average effect size (Hunter & Schmidt, 1990). 

To estimate the population distributions of the racial effect sizes and test val- 
idities, information on the reliability of short-term memory tests is required, 
Table 1 presents the set of test-retest reliabilities for short-term memory tests that 
were located for the present analyses. 

In the analysis of the White-Black score differences, a meta-analysis of the 
standardized mean differences was used. A standardized mean score difference 
(d) expresses the mean score differences in standard deviation units. A d value of 
zero would indicate that there were no mean score differences between Black and 
White groups. Most cognitive tests yield a d of approximately 1, indicating that 
the mean score of the Black and White groups differs by a full standard devia- 
tion. We conducted two sets of analyses. In the first set, the sole artifact correc- 
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TABLE 1 
Test-Retest Reliability Distribution for Short-Term Memory Tests 

Test-Retest 
Reliability Age/Test Description/Source 

.70 

.89 

.85 

.82 

.73 

.86 

.84 

.82 

.72 

Age 16-17; Digit Span; Wechsler (1981) 
Age 25-34; Digit span; Wechsler (1981) 
Age 35-44; Digit Span; Wechsler (1981) 
Age 45-54; Digit Span; Wechsler (1981) 
Age 16-17; Digit Symbol; Wechsler (1981) 
Age 25-34; Digit Symbol; Wechsler (1981) 
Age 35-44; Digit Symbol; Wechsler (1981) 
Age 45-54; Digit Symbol; Wechsler (1981) 
Adults; Memory for Number Test; Durning (1969) 
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tion made was for sampling error. This analysis provides the estimated mean race 
differences that would be observed when using short-term memory tests. These 
mean observed race differences are underestimates of the population race differ- 
ences due to the measurement error in the short-term memory tests. The second 
set of analyses estimate the population race differences by correcting the distribu- 
tion of observed effect sizes for both sampling error and measurement error in the 
short-term memory tests. In these analyses, the population mean has been cor- 
rected for measurement error in the short-term memory tests. The variance of the 
population distribution has been corrected for sampling error and differences 
across studies in the reliability of the short-term memory tests. When the sample 
consisted of children, the reliability was estimated at .72, which is the mean of 
the two reliabilities in Table 1 for 16-17-year-olds. Note that the typical mean 
age of the children in the samples was under age 16. We used the 16-17-year-old 
reliabilities because they were estimated from the closest age group to our child 
samples. When the sample consisted of adults, the reliability was estimated at 
.83, which is the mean of the remaining reliabilities in Table 1. 

Studies included in the Black-White meta-analysis used one of four types of 
short-term memory tests. These tests are: forward digit span, digit symbol substi- 
tution, composite tests (i.e., a battery of short-term memory tests such as the 
short-term memory subtests of the Stanford-Binet), and applied short-term 
memory. The applied short-term memory tests were developed to select police 
officers (Barrett & Associates, 1990, 1991, 1992; Barrett, Carobine, & Dover- 
spike, in press). These tests used picture-number paired associates. These tests 
did not stringently meet the decision rules as they had a brief study period (4 
minutes), although they did meet the decision rule of having minimal verbal con- 
tent. These data were included in the meta-analysis because the tests were devel- 
oped specifically to reduce adverse impact in an applied setting and thus represent 
a tailored short-term memory test that differs from more general tests. Black- 
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White score differences on these four types of short-term memory tests were 
assessed overall and separately in the analysis. 

In the meta-analysis of validity coefficients, we used artifact d ~ b u t i o n  
meta-analysis, using the interactive method (Hunter & Schmidt, 1990, Chapter 
4). The mean observed correlation (f) was used in the sampling error variance 
formula (Hunter & Schmidt, 1990, pp. 208-210; Law, Schmidt, & Hunter, 
1994; Schmidt et al., 1993). The computer program utilized is described in 
McDaniel (1986a). Additional detail on the program is presented in Appendix B 
of McDaniel, Schmidt, and Hunter (1988a). The reliability artifact distribution 
consisted of those reliabilities in Table 1 excluding the two reliabilities for the 
16-17-year-olds. 

Performance and training criteria were analyzed separately. Scant information 
was available on the range restriction and criterion reliability for the reported 
coefficients. Therefore, the job and training performance criterion reliability and 
range restriction distributions used by Pearlman (1979) were used in this study 
(average job performance criterion reliability = .60; average training perfor- 
mance criterion reliability = .80). We assert that the use of a job performance 
criterion reliability distribution with a mean value of .60 is conservative (i.e., 
underestimates the true validity of the predictors), as Rothstein (1990) found that 
across 9,975 employees and across all time periods of supervisory exposure to 
employees, the mean interrater agreement (reliability for one rater) was .48. 

RESULTS 

Study 1 
Table 2 presents the meta-analysis results for the mean score differences on short- 
term memory tests for Whites and Blacks. The first column of the table identifies 
the distribution of effect sizes analyzed, and the next two columns present the 
total number of d coefficients on which each distribution was based and the total 
sample size. The next five columns present the uncorrected mean and standard 
deviation of each distribution, the standard deviation expected due to sampling 
error, the percentage of variance due to sampling error, and the residual standard 
deviation. The residual standard deviation is the estimated standard deviation of 
the observed distribution corrected for sampling error. The next four columns 
concern the estimated population distribution. The mean and standard deviation 
of the estimated population distribution are presented. The last two columns 
present the 95% credibility interval around the population mean. 

Study 2 
Table 3 presents the meta-analysis results separately for job and training perfor- 
mance. The first column of the table identifies the distribution of validities an- 
alyzed. The next two columns present the number of validity coefficients on 
which each distribution was based and the total sample size. The mean and stan- 
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TABLE 3 
Meta-Analysis Results for the Validity of Short-Term Memory Tests 

for Job and Training Performance 

Observed Population 
Distribution Distribution 

Number Total Mean Mean 90% 
Distribution of r N r % p ~rp CV 

Job Performance Criteria 

All occupations 106 17,741 .19 .13 .41 .22 .13 

Job Performance by Occupation's Level of Cognitive Di.~mands 

High cognitive demands 20 983 .14 .13 .29 .00 .29 
Medium cognitive demands 31 6,785 .25 .15 .51 .27 .17 
Low cognitive demands 55 10,000 .16 .10 .34 .14 .17 

Training Performance Criteria 

All occupations 35 16,521 .28 .08 .49 .09 .38 

Note. Mean r = Mean observed correlation coefficient. % = Standard deviation of distribution 
of observed correlation coefficients. Mean p = Estimated mean population correlation coefficient. 
trp = Estimated standard deviation of the population distribution. 90% CV = Bottom 10th percentile 
credibility value. 

dard deviation of the distribution of observed coefficients is presented in the next 
two columns. The final three columns present the estimated population mean (p), 
the estimated population standard deviation (trp), and the 90% credibility value 
for the distribution of true validities. This population distribution is corrected for 
unreliability in the criterion and range restriction. Corrections to the mean do not 
include corrections for predictor unreliability. The variances of the true validity 
distributions are corrected for sampling error and for differences among the stud- 
ies in predictor and criterion reliability and range restriction. 

DISCUSSION 

Discussions of race differences in test scores typically focus on observed differ- 
ences that are attenuated by measurement error in the tests. For consistency with 
this literature, our discussion focuses primarily on the observed distribution 
mean. The meta-analysis performed in Study 1 revealed that although there are 
differences between Blacks and Whites on short-term memory tests (d = .42), 
these differences are less than half the size of those typically found on general 
cognitive ability measures, which have a d of approximately 1.0 (Gordon, 1986; 
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Herrnstein & Murray, 1994). Additionally, the smallest group differences were 
found on the substitution (digit symbol), d = .35, and forward digit span tests, d 
= .40. This finding is reasonable, as these types of short-term memory tests are 
considered prototypical short-term memory measures (Jensen, 1971). Addi- 
tionally, the applied short-term memory tests resulted in only slightly larger 
group differences relative to the other tests, d = .43. 

The composite battery tests resulted in the largest group difference, although 
the difference is still much less than the difference found on measures of general 
cognitive ability. However, one should place less confidence in the results for the 
composite test distribution because it contains only three effect sizes. Distribu- 
tions with few effect sizes have greater potential for second-order sampling error, 
which can distort the mean effect size estimate to some extent (Hunter & Schmidt, 
1990; Schmidt, Hunter, Pearlman, & Hirsh, 1985, Questions and Answer num- 
ber 25). Therefore, these analyses should be rerun in the future as more studies 
become available. 

Some samples were composed of adults and others were composed of chil- 
dren. Using the adult versus children dichotomy as a moderator, analyses found 
that short-term memory differences are more pronounced in adults (d = .49) than 
in children (d = .39). This difference is not surprising based on the understand- 
ing that intellectual abilities are developmental in nature (Brainerd & Reyna, 
1993; Cronbach, 1990; Kamii, 1986). This finding is consistent with those found 
by Jensen (1971, 1974) in his initial research, which led him to suggest changes 
in teaching styles and methods in elementary education to prevent greater differ- 
ences at later ages. 

An inspection of Table 1 reveals that short-term memory tests have lower 
reliabilities for children than adults. Thus, one might speculate that the difference 
in race effect sizes between children and adults might be an artifact of the re- 
liability of the tests in the two populations. An inspection of the population 
distribution means indicate that when the effect sizes are corrected for test mea- 
surement error, the mean effect size for adults (.54) js still larger than the effect 
size for the children (.46). Thus, the effect size differences in observed test scores 
are not primarily due to test reliability differences. 

In summary for Study 1, the large sample of 27,973 individuals analyzed 
permits one to place great confidence in the finding that tests of short-term mem- 
ory result in smaller racial mean differences than tests of general cognitive abili- 
ty. Although the degree of race differences varies somewhat by type of short-term 
memory test and by the age of the sample, all distributions show substantially 
smaller race differences then do tests of general cognitive ability. 

The meta-analyses performed in Study 2 revealed that short-term memory 
tests are valid predictors of both job performance (9 = .41) and training perfor- 
mance (9 = .49). We offer a post hoc explanation for the curvilinear relationship 
by complexity found in the job performance data. High-complexity job, such as 
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executive or manager, are likely to have a large general cognitive ability compo- 
nent and minimal short-term memory component, thus short-term memory tests 
should have a lower correlation with performance on these jobs. Similarly, jobs 
with a medium cognitive complexity level, such as secretary and general clerk, 
should have a relatively high short-term memory component based on the types 
of tasks performed. Low cognitive complexity jobs, such as produce packer, are 
often largely based on manual labor, and thus have a smaller emphasis on short- 
term memory abilities. This pattern suggests that short term memory tests 
are valid predictors for all job levels, but predict some jobs more strongly than 
others. 

Study 2 also found that short-term memory tests predict training performance 
(9 = .49) better than job performance (p = .41). This pattern of validities is 
consistent with the research on the validity of cognitive ability measures. In 
general, cognitive ability measures yield higher validities for training than for 
performance criteria (Lilienthal & Pearlman, 1983; Pearlman, 1979). 

Validity may be concluded to be generalizable if the value at the lower 10th 
percentile of the distribution of estimated true validities is greater than zero (Cal- 
lender & Osburn, 1981). This definition of validity generalizability is directly 
analogous to significance testing. A correlation is statistically significant when 
the lower bound of its confidence interval is above zero. By this criterion, all 
distributions in Table 2 show validity generalization. 

The meta-analyses conducted in Study 1 and Study 2 demonstrate that short- 
term memory tests are valid predictors of job and training performance and result 
in less adverse impact than tests of general cognitive ability. This finding identi- 
fies a method that assists employers in meeting affirmative action goals and legal 
mandates. Additionally, such findings give both researchers and practitioners 
hope that applied duties can be met without compromising professional integrity. 

As noted by reviewers of this manuscript, our results are consistent with theo- 
ry and research on g. Jensen (1985), among others, theorized that the Black- 
White difference on test scores is a function of the extent to which the tests tap g. 
Whereas short-term memory measures are less related to g than general cognitive 
ability measures, an advocate of Jensen's (1985) position would expect short- 
term memory tests to yield smaller race differences than general cognitive mea- 
sures. There is also substantial evidence that the validity of any cognitive test is 
primarily due to the extent to which it taps g (Olea & Ree, 1994; Ree, Earles, & 
Teachout, 1994; Thorndike, 1986). Although the validity of measures of general 
cognitive ability varies by job, a validity coefficient of .50 is typical for most 
measures of general cognitive ability (Hunter & Hunter, 1984). When compared 
to the .41 validity of short-term memory measures for job performance, one may 
conclude that the reduced race differences are purchased at the cost of reduced 
validity. The critical question that employers then face is how much validity 
reduction one is willing to accept for the reduction in race differences. Given that 
many employers routinely compromise strict merit hiring to promote a racially 
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balanced workforce, we suspect that many will find a test with a relatively high 
validity of .41 and relatively low adverse impact to be very acceptable. 

The search for predictors with high validity and low racial differences has 
been the search for the Holy Grail in personnel psychology. Like the search for 
the grail, most attempts have met with failure. Thus, the results reported here, 
which offer the promise of high validity and low racial differences, should be 
examined most carefully. Here, we offer two considerations and potential limita- 
tions of the presented research. 

First, we note that variance of the d effect sizes is substantial. Some studies 
show more race differences than others and this variability is not totally ex- 
plained by sampling error and differences across studies in the reliability of the 
short-term memory tests. Most of this variance cannot be attributed to differences 
in the types of short-term memory tests. When we subdivided the full data set 
into four categories of short-term memory measures, the effect sizes varied 
somewhat by type of test, but within each test category substantial variance re- 
mained. Further disaggregation of the types of short-term memory tests cannot 
be justified given the low number of effect sizes in our current data set. Further- 
more, based on the content similarity of the various types of short-term memory 
tests, we do not believe that the type of short-term memory measure will prove to 
a be a substantial source of variance in the distribution. 

In addition, the variance in the racial effect sizes cannot be fully attributed to 
whether the participants in the analysis were adults or children. When we subdi- 
vided the full data set into adult and child samples, the adult samples showed 
larger race differences than the child samples, yet each of these subdistributions 
still showed large variance. 

Although we offer no well-researched hypothesis to explain the variability of 
effect sizes, we speculate that one cause of this variability is that some samples 
are more variable than others on nonrace variables related to short-term memory. 
For example, samples in which both the Blacks and Whites are drawn from the 
same socioeconomic strata (e.g., samples from wealthy suburbs) might show 
smaller race differences than samples including individuals from a variety of 
socioeconomic strata. 

Second, we suggest caution in interpreting the moderating effects of cognitive 
demands on the validity of the short-term memory tests. For the distribution of 
validity coefficients for high-complexity jobs, the number of coefficients (20) 
and the number of individuals contributing to the studies (983), although not 
minuscule, is not as numerous as we would prefer. We suggest that the relatively 
low validities for these high-complexity occupations may be due to second-order 
sampling error. 

In conclusion, we offer that our findings of high validity with low adverse 
impact have substantial import for ttJe practice of personnel selection. When 
short-term memory tests are optimally weighted in a selection composite, the 
resulting composite will have higher validity and lower adverse impact than the 
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composite without the short-term memory test. We are aware that these results 
may be surprising to most and noncredible to some. Both the potential substantial 
import of the results and the limitations of this study suggest that personnel 
psychologists should devote much more attention to the potential role of short- 
term memory tests in personnel selection. 

APPENDIX: STUDIES INCLUDED IN META-ANALYSES 

The following are lists of the actual articles included in the meta-analyses for 
both Study 1 and Study 2. 

Study 1 
Barrett & Associates, Inc. (1990). Technical report: Midwestern city police entrance exam. Akron, 

OH: Author. 
Barrett & Associates, Inc. (1991). Technical report: Midwestern city police entrance exam. Akron, 

OH: Author. 
Barrett & Associates Inc. (1992). Technical report: Midwestern city firefighter entrance exam. 

Akron, OH: Author. 
Barrett, G.V., Carobine, R.G., & Doverspike, D. (in press). The reduction of adverse impact in an 

employment setting using a short-term memory test. Journal of Business and Psychology. 
Buckhalt, J.A., Denes, G.E., & Stratton, S.P. (1989). Validity of the British Ability Scales Short- 

Form for a sample of U.S. students. School Psychology International, 10, 185-191. 
Durning, K.P. (1969). Preliminary assessment of the Navy Memory for Numbers test. Unpublished 

master's thesis, San Diego State College, San Diego, CA. 
Grandison, F.L. (1951). The relationship of level of aspiration to negro and white differences on form 

I of the Wechsler-Bellevue Intelligence Scale. Unpublished master's thesis, The Ohio State 
University, Columbus, OH. 

Hall, V.C., & Kaye, D.B. (1980). Early patterns of cognitive development. Monographs of the 
Society for Research in Child Development, 45, 1-74. 

Jensen, A.R. (1971). Do schools cheat minority children? Educational Research, 114, 3-28. 
Jensen, A.R. (1974). Interaction of level I and level II abilities with race and socioeconomic status. 

Journal of Educational Psychology, 66, 99-111. 
Jensen, A.R., & Figueroa, R.A. (1975). Forward and backward digit span interaction with race and 

IQ: Predictions from Jensen's theory. Journal of Educational Psychology, 67, 882-893. 
Jensen, A.R., & Reynolds, C.R. (1982). Race, social class and ability patterns on the WISC-R. 

Personality and Individual Differences, 3, 423-438. 
Kaufman, A.S., McLean, J.E., & Reynolds, C.R. (1988). Sex, race, residence, region, and educa- 

tion differences on the 11 WAIS-R subtests. Journal of Clinical Psychology, 44, 231-248. 
Nichols, P.L. (1970). The effects of heredity and environment on intelligence test performance in 4 

and 7 year old white and negro sibling pairs. Unpublished doctoral dissertation, University of 
Minnesota, Minneapolis. 

Solkoff, N. (1974). Race of examiner and performance on the Wechsler Intelligence Scale for Chil- 
dren: A replication. Perceptual and Motor Skills, 39, 1063-1066. 

Thorndike, R.L., Hagan, E.P., & Sattler, J.M. (1986). Stanford-Binet test manual (4th ed.). Chi- 
cago: Riverside Publishing Company. 

Tuttle, L.E. (1964). The comparative effect on intelligence test scores of negro and white children 
when certain verbal and time factors are varied. Unpublished doctoral dissertation, Univer- 
sity of Florida, Gainesville. 
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Study 2 
Balinsky, B., & Shaw, H.W. (1956). The contribution of the WAIS to a management appraisal 

program. Personnel Psychology, 9, 207-209. 
Dubois, P.H., & Watson, R.I. (1950). The selection of patrolmen. Journal of Applied Psychology, 

34, 90-95. 
Durning, K.P. (1969). Preliminary assessment of the Navy Memory for Numbers test. Unpublished 

master's thesis, San Diego State College, San Diego, CA. 
Freyd, M. (1927). Selection of typists and stenographers: Information on available tests. Journal of 

Personnel Research, 5, 490-510~ (Includes studies by Bieneman, 1923; Lahy, 1913; and 
Muscio and Swoton, 1923). 

Ghiselli, E.E. (1966). The validity of occupational aptitude tests. New York: Wiley. 
Meer, B., & Stein, M.I. (1955). Measures of intelligence and creativity. Journal of Psychology, 39, 

117-126. 
Skula, M., & Spillane, R.F. (1954a). Validity information exchange. Personnel Psychology, 7, 136- 

137. 
Skula, M., & Spillane, R.F. (1954b). Validity information exchange. Personnel Psychology, 7, 147- 

148. 
Voicu, C., & Nereuta, A.L. (1985). Relation between aptitude level and professional efficiency with 

operators who control complex supervising and command equipment involving failure and 
accident producing risks. Revue Roumaine des Sciences Sociales: Serie de Psychologie, 29, 
131-137. 
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