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INTRODUCTION

The Department of Defense and the military services have an
on-going objective to improve their personnel selection and
classification systems. The Armed Services Vocational Aptitude
Battery (ASVAB) is the current battery of aptitude tests used to
select and classify enlisted personnel for military service. The
military services use a composite of ASVAB tests to measure general
cognitive ability. This composite, called the Armed Forces
Qualification Test (AFQT), is used to determine eligibility for the
military. Oother ASVAB composites are used to classify AFQT-
qualified individuals into specific occupational training schools.
Research has demonstrated the substantial predictive power of the
ASVAB tests (see Segall, Kieckhaefer, and Day, 1985, for a review
of ASVAB validity studies).

The development of computer technology and advances in
cognitive psychology have created opportunities for the development
of new computerized ability tests. Such tests might be able to
measure more effectively some of the same abilities measured by the
ASVAB or measure additional abilities not measured by the ASVAB.
Over the last several years, the military personnel labs have
developed a number of new computerized ability tests. These tests
measure a wide variety of abilities, including spatial, perceptual
speed, and psychomotor. This study seeks to determine whether the
new experimental tests can iﬁcrease the predictive validity beyond

that obtained by the ASVAB.




APPROACH

There are two ways by which validity increments to the ASVAB
could occur. First, the new tests, by themselves or in concert
with the ASVAB tests, could produce an estimate of general
intelligence (g) that increases predictive validity beyond that
currently available in the ASVAB. Second, in addition to enhancing
g, the new tests could measure specific criterion-related abilities
not included in the ASVAB.

Several studies have already examined some of the new tests
developed by the services as well as some of the data analyzed in
this study (Alderton and Larson, 1992; Larson and Alderton, 1992;
Peterson, Oppler, and Rosse, 1992; Wolfe, Alderton, and Larson,
1992; Carey, 1992; Busciglio, 1990).

In this study, we investigated the incremental validity of
individual experimental tests, composites of experimental tests,
and estimates of g which were based on the experimental tests. For
each level of analysis, we evaluated the incremental validity of
the experimental predictors relative to some combination of ASVAB
tests. In general, we based incremental validity analysis on
multiple regression procedures. We obtained multiple correlations
by first using an accretion procedure (to determine which new test
or composites add any validity to the ASVAB) and then using a
deletion procedure (to determine which new tests or composites are
unique in regard to other tests or composites). Finally, we
compared our findings to the relevant findings of some of the

previously mentioned studies.




METHOD

Data S8ets

We analyzed two independently-collected data sets provided by
the Navy Personnel Research and Development Center (NPRDC). These
data sets, referred to as the Navy Only data set and the Joint-
Service data set, consist of ASVAB and experimental predictor and
training school criteria scores for enlisted military personnel in
a number of different training schools. Regarding criteria, Wolfe
et al., (1992) and Busciglio (1990) have shown some limited
evidence that certain specific abilities (e.g., psychomotor and
spatial) can obtain higher incremental validities for performance
as opposed to more knowledge-oriented criteria. Because of this
evidence and findings reported in Wigdor and Green (1991) on the
moderate relationship between knowledge and hands-on criteria, we
conducted separate analyses on Final School Grade (FSG) and
performance criteria when both measures were available. In many
schools, FSG contains both knowledge and performance components
which are uniquely weighted for each school.

Navy Only Data Set

Table 1 displays the Navy training schools represented in this
data set. Table 2 lists the experimental predictors included in
the Computerized Test Battery (CTB) and the ASVAB tests that were
administered to Navy subjects. Wolfe et al., (1992) describe the
test administration procedures, the predictors listed in Table 2,
and the specific measures or test scores and criteria included in

this data set. The CTB tests were administered to recruits along




with the ASVAB prior to entry into a training school. The Space
Perception (SP) and Figural Reasoning (FR) tests, as indicated by
"pP&P" in the Table, are computer-administered versions of paper-
and-pencil tests.

The ASVAB scores obtained from this experimental
post-enlistment administration were used only for data quality
control purposes (e.g., to ensure consistency with results in the
Wolfe et al. study, 1992). Wé used pre-enlistment ASVAB scores on
the tests shown in Table 2 for all other analyses for two reasons.
Most importantly, pre-enlistment ASVAB scores are the only ASVAB
scores available for all subjects in the Joint Service data set
(described below). Use of pre-enlistment ASVAB scores for both
data sets permits more direct comparisons. Secondly, these scores
reflect the motivational set present at the time of application,
thus providing one necessary condition for generalization of
results to future applicant populations. The ASVAB scores were
operational standard scores for both data sets.

We show descriptive statistics for all predictors in Table 3
and all criteria in Table 4. The sample sizes displayed in Table
3 indicate the total number of individuals who had a score on each
of the tests in the data set. As shown, not all individuals have
complete sets of test scores. The sample sizes in Table 4 are the
number of individuals remaining in the data set after a number of
screening procedures were applied (see Appendix A for a description

of these screening procedures).
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Joint Service Data Set

Subjects from the Air Force, Army, and Navy are included in
this data set. Table 5 displays the service training schools in
this data set and identifies six Navy schools also represented in
the Navy Ohly data set.

Table 6 presents the Enhanced Computer Administered Tests
(ECAT) used in the Joint Service analyses. The ECAT tests and the
specific test measures (scéres) footnoted in the table are
described in Alderton and Larson (1992). Again, the "P&P" in the
table indicates that the test is a computerized version of a paper-
and-pencil test. This table also shows that the first four
predictors in the ECAT are included in the CTB. As previously
stated, we used pre-enlistment ASVAB scores for analysis of the
data. Table 7 shows descriptive statistics for the predictors.

Table 8 presents the criterion measures we selected and
analyzed for the school samples included in this data set. These
measures are a subset of the total set of criteria recommended by
Kieckhaefer et al. (1992). 1In order to focus our analysis and to
ensure results were reasonably interpretable, we 1limited our
criteria to FSG and the single most comprehensive and reliable
performance measure for those schools with performance criteria.
We selected both an FSG and performance criterion for eight schools
(i.e., AC, AE, AMS, AO, OS, 272(2), 732, 13F). Separate analyses
were conducted with this subset of schools to determine the impact

of criterion type on validity.




Analyses

While most analyses were conducted on both data sets, we
performed several analyses only on the Joint Service data set. The
Statistical Package for the Social Sciences was used for performing
most of the regression analyses and the factor analyses. We used
the MVCOR program (Sympson and Candell, 1989), as modified by
McBride in 1989, to correct for multivariate restriction of range
in the predictors. We developed software to perform other required
analyses.

Data Verification and Data Screening

As one of the first steps, we obtained descriptive statistics
and conducted a number of analyses on the data sets described above
to evaluate the accuracy and completeness of the data. In
addition, we conducted preliminary analyses to ensure that
statistical results were consistent with previous findings (Wolfe
et al., 1992). The data screening procedures that we used on both
data sets are described in Appendix A.

Hypothesis Testing and Type I Error

In order to control Type I errors caused by multiple
comparisons on the same data, we used the hierarchical approach
employed by Wolfe et al. (1992) and based on procedures described
in Cohen and Cohen (1983). For each school criterion, we calculated
a multiple correlation for all ASVAB tests (Rysyag) and a multiple
correlation for all ASVAB tests plus the experimental tests (R,qs.cre

or R The multiple Rs were computed on FSG criteria, with

ASVAB+ECAT ) °

the exception of 11H and 19K for which performance criteria were




used. The incremental validities (differences between multiple
correlations) were determined along with their associated
probabilities for each criterion using the F distribution as
described in Cohen and Cohen (1983). We combined these individual
probabilities and tested for overall significance using Fisher's
chi-square test (Fisher, 1932). This procedure pernmits
accumulating across separate samples, and determines whether the
entire experimental battery significantly increments ASVAB validity
across all schools.

If the overall hypothesis of no increment is rejected, the
probability of a significant incremental validity for each new
predictor and each new content dimension is calculated using the
procedures mentioned above. If the null hypothesis is again
rejected, significance tests may be applied to more specific
comparisons.

Validity of Individual Tests

For each school criterion, we entered all ASVAB tests as a set
in the first step of a multiple regression analysis. Next, we
entered the full set of experimental predictors and evaluated the
increment in validity.

Then, we added each experimental predictor alone (accretion
procedure) to the set of ASVAB tests and the incremental validity
was determined. Using regression deletion procedures, each new
predictor was deleted from the full model of all predictors and the

impact on validity was evaluated.




These analyses create the opportunity for the ASVAB tests to
capitalize on chance and yield a composite that may remove more
criterion variance than is truly predictable by ASVAB and reduces
the opportunity for any experimental test or test composite to
predict residual criterion variance. Under such circumstances,
these analyses may be considered to be conservative since it is
less likely for an experimental test to significantly increase
validity relative to the ASVAB.

validity of Content Dimensions

By combining various ASVAB and experimental test scores, we
created two sets of content dimension scores for each subject, one
for ASVAB and one for the experimental battery. The specific tests
and weights associated with each dimension were provided by NPRDC
and are referred to in the Results section.

For each school, all ASVAB content dimensions were entered as
the first set of variables in multiple regression analysis. At
stage two, all experimental battery based content dimensions (e.g.
Spatial, Psychomotor, etc.) were entered ‘and the incremental
validity was evaluated. Accretion and deletion procedures as
described above with the individual tests were used to determine
which dimensions provide incremental validity and which provide
unique incremental validity.

Operational Composite Analysis

For each school, we entered its operational selection
composite (as provided by NPRDC) as a single variable into the

first step of a regression analysis. The composites were based on




ASVAB standard scores. We did not convert any standard score
composites to other scales such as percentiles. In the second
stage of the regression analysis, we entered all the content
dimensions derived from the experimental tests and assessed the
resulting incremental validity. With £he ASVAB operational
composite as the first variable in multiple regression, accretion
and deletion procedures were then applied to evaluate the
incremental validity of each éxperimental content dimension.

Optimal School Composites

We developed an optimal predictor composite for each school
criterion, allowing ASVAB and the experimental tests to enter
freely into the equation. We calculated a full model (i.e., all
ASVAB and all ECAT tests) regression equation for each school.

Derivation and Analysis of Methods to Estimate g

As indicated in the Approach, one way to increase validity is
to develop an estimate of g which is more comprehensive and has
more predictive power than ASVAB alone. We derived estimates by
several different means.

One method used the first principal component of several sets
of predictors. Concerning the choice of factor analysis methods,
research (Ree and Earles, 1991) has shown almost no difference in
the gs produced by different factor analysis methods applied to
ASVAB test scores. For example, Ree and Earles (1991) report
correlations of .996 and .994 between g scores from a hierarchical
solution with g scores from the first principal component and the

first principal factor, respectively. We factor-analyzed all ASVAB




tests, all ASVAB tests plus the CTB predictors, and all ASVAB tests
plus the ECAT predictors. Prior to component analysis, the
intercorrelation matrices were corrected for range restriction
using Lawley's (1943) multivariate correction procedure and
unrestricted ASVAB score statistics for the 1991 joint service
population of applicants. Test scores (including ASVAB scores)
were standardized to z scores based on the 1991 DoD population for
both data sets. We weighted ﬁhese standardized test scores by the
factor score coefficients derived for the respective first
principal components.

In addition to using the component analytic method, we also
computed composites called "psychological" g for the ASVAB plus CTB
predictors and for the ASVAB plus ECAT predictors. To obtain these
composites, we weighted standardized test scores by their
unrestricted correlation with the Figural Reasoning test as
specified by NPRDC. For both composites, NPRDC specified the
weight for the Figural Reasoning test to be .75. Since the Figural
Reasoning test is assumed to measure a basic ﬁsychological process,
NPRDC refers to these composites as "psychological" g. The
specific tests and weights associated with each equation are
presented in the Results section.

AFQT scores, computed for both data sets using the current
formula (2VE+1MK+1AR), and the g scores derived by the above
methods were intercorrelated and each set of scores was correlated
with the FSG (or other criteria if FSG was not available) for the

schools in the respective data sets. The AFQT was included in this

10




comparison since we perceive it to be the operational estimate of
g used as a selection standard for entry into the military.
Percentile scores for the AFQT were not used in these comparisons
as we did not have percentile distributions for the other g score
distributions.

Correcting and Averaging validities

After completing all the incremental validity analyses and
associated significance testé, we applied various corrections to
the data. These consisted of Lawley's (1943) multivariate
correction for range restriction in the predictors (based on the
1991 DoD population of applicants and used for both data sets),
correction for shrinkage (Wherry procedure), and correction for
range restriction and unreliability of the criteria (Gulliksen,
1987). The resulting fully-corrected coefficients were avéraged
across schools after weighting each coefficient by its degrees of
freedom. For the Joint Service data set, results are tabulated
separately for performance and FSG criteria for certain analyses.

The average validities are used to calculate the incremental
validity for a variety of comparisons between the ASVAB and the
experimental predictors. Incremental validity is thus assessed in
terms of correlation points. We also calculated the percent gain
in correlation points. However, care must be taken in regard to
interpreting percent gain as it is dependent on the magnitude of
the multiple correlation over which incremental validity is being
evaluated (e.g., a .1 R gain over an R of .8 is 12.5%, but over an

R of .2, it is 50%).
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Final Battery

Failure to reduce the predictor space to an efficient and
valid battery would be wasteful in terms of testing time and
resources. From the total ASVAB and ECAT batteries, we identified
the best possible "final" battery of appréximately 10 tests in
terms of predictive validity.

To identify the best subset of approximately 10 operational
and experimental tests thfee different cumulative multiple
regression analyses were performed. The first analysis was based
on correlations corrected only for multivariate restriction in
range. The second analysis was identical to the first, except the
multiple correlations at each stage were shrunken using the Wherry
correction. The third analysis was identical to the second, except
that the Wherry-corrected multiple correlations were corrected for
criterion unreliability.

The first step of each analysis selected the single test that
had the highest weighted average validity across schools. In the
next step, multiple correlations were computed for all poésible
combinations of the first test with each of the remaining tests.
The average multiple correlation was computed for each test pair
and that combination with the highest weighted average was
selected. This process was repeated at each step until all the
remaining tests were included. In this way, the tests were
uniquely and optimally weighted for each school in each equation.

These analyses were initially applied to the 18 school samples

using primarily FSG criteria. Then, to determine the impact of

12




criterion type on test validity, these same procedures were applied
to the eight schools with both FSG and performance criteria. These
analyses were lndependently conducted on FSG and on performance
criteria.

Averaging Validities by School Complexity

Research has demonstrated that the magnitude of validity is a
function of the complexity of the job. More specifically, as
complexity goes ﬁp, the vélidity of general mental ability
increases and the validity for psychomotor ability decreases
(Hunter, 1980; Schmidt, Hunter, & Dunn, 1987). Consequently, we
would predict that the validities of the psychomotor test and any
tests that added to the ASVAB g would vary as previously
demonstrated in the literature. We also conducted analyses to
determine if incremental validity of the new tests varies as a
function of complexity.

We determined the complexity of schools by two approaches.
First, we used a modification of the complexity coding system
developed by Hunter (1986), which is based on the
Data-People-Things rating scales of the Dictionary of Occupational
Titles (DOT). (Also see Schmidt et al., 1987, for a description of
the procedure.) We classified schools on the basis of ratings on
the DOT Data scale for the job associated with the school. These
ratings for military jobs have been developed by the DoD Crosswalk
program. If the associated job for a school had a rating of 0 or
1, the highest ratings of complexity on the DOT scale, the school

was categorized as "very high" in complexity. Schools with

13




associated job ratings of 2 on the Data scale were categorized as
"high" complexity, while schools with an associated job rating of
3 to 4 were classified as "medium" complexity. Schools were
classified as "low" complexity if the associated job rating was 5
or higher. One school, BT/MM, had two associated jobs and ratings.
In this case, we averaged the two ratings and rounded this average
rating to the highest integer in order to assign a complexity
level. After all the schoolé were categorized by complexity, we
computed the weighted average validity for the schools in each
category.

As our second approach, we determined complexity based on the
length of training time allocated for the curricula of the
different schools in the data set. We calculated a correlation
coefficient to determine the relationship between 1length of

training time and incremental validities across all schools.
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RESULTS

The results of the analysis of the Navy Only data set (i.e.,
the CTB predictors) will be presented first followed by the results
for the Joint Service data (i.e., the ECAT predictors).

Data Verification

We computed a number of preliminary regression analyses on the
Navy Only data set to compare results with those previously
obtained by Wolfe et al. (1992). We made these comparisons to
ensure that we had properly identified the subjects, variables, and
associated data in the Navy Only data set.

We calculated the multiple correlation between the ASVAB tests
plus the CTB tests and the FSG criterion for eight schools in the
data set, and compared these correlations to those calculated by
Wolfe et al. (1992). As did these authors, we used post-enlistment
ASVAB scores for these analyses. The results showed that six out
of the eight multiple correlations differed by one correlation
point or less and the other two multiple correlations differed by
less than two correlation points. The discrepancies were due to
small differences in the subjects included in school samples, which
was, in turn, caused by different screening procedures.

Overall Tests of S8ignificance for the S8et of CTB Predictors

Table 9 displays the results of the regression analyses which
added the set of CTB tests to the ASVAB for each school. The
overall hypothesis of no significant increment across schools for

these analyses was rejected (p < .001).
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As shown in Table 9, we obtained findings of significant
incremental validity for four schools (AV, GMG, 0S, AT). Table 9
also displays ;ultiple correlations that have been fully corrected;
that is, corrected for range restriction, shrinkage, and
unreliability in the criteria. The delta (a) R in Table 9 is the
difference between the multiple R obtained by ASVAB alone and the
multiple R obtained by ASVAB plus the CTB tests. The percent gain
in correlation points is also.displayed.

The results of the regression analyses that added the set of
CTB content dimensions to the set of ASVAB content dimensions are
displayed by school in Table 10. We also footnote the content
dimension weights in this table. The overall hypothesis of no
incremental validity from adding the set of CTB content dimensions
was rejected when tested across schools (p < .001). As expected,
the same four schools which attained significance when the set of
CTB tests was added to ASVAB also reached significance when adding
the CTB content dimensions. In addition, the probability of a
significant increment for the AO school equaled .053. In deciding
how to treat the AO school in subsequent analyses, we considered
this to be a significant value. It should be noted that this is
the same set of five schools for which Wolfe et al. (1992) reported
significant findings using post-enlistment ASVAB test scores. Of
the remaining four schools that did not reach significance, two of
them have sample sizes of about 100.

We also averaged, across schools, tﬁe fully corrected multiple

Rs obtained for the full model of ASVAB plus all CTB predictors and
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for the full model of ASVAB content dimensions plus all CTB
dimensions. We then calculated the overall incremental vélidity by
subtracting the éverage multiple R based on the ASVAB component
alone from the full model average multiple R. The resulting
incremental validities of CTB content dimensions and tests equaled
1.9 correlation points (2.7% gain) and 1.7 correlation points (2.5%
gain), respectively.

The findings of significant, incremental validity across
schools for the addition of the set of CTB tests and the set of CTB
content dimensions allowed us to look at more specific comparisons.
CTB Content Dimensions

Table 11 presents the results of adding each CTB content
dimension to the set of ASVAB content dimensions, across schools.
As shown, each of the CTB content dimensions added significant
validity to the ASVAB. This table also presents the results of
deleting each CTB content dimension from the full model of all
ASVAB and all CTB content dimensions. The findings for the
deletion procedure show that deleting each dimension from the full
model resulted in a significant loss of variance. In other words,
each dimension contributes significant, unique variance to the full
model of ASVAB and ECAT tests.

We present the results of adding the content dimensions by
school in Table 12. As displayed, the Working Memory and the
Spatial content dimensions added significant validity in four and
five schools, respectively. Table 12 also shows the results of

deleting each CTB content dimension from the full model of all
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ASVAB and CTB content dimensions. These deletion analyses indicate
that each of the content dimensions added a significant amount of
unique criterion variance for three of the five schools.

Individual CTB Tests

Tables 13 and 14 show the results of accretion and deletion of
individual CTB tests across schools. Each of the six CTB tests
demonstrate significant incremental validity when added to the
ASVAB and analyzed across ali schools. Based on the deletion
analyses, three of the tests (Sequential Memory, Spatial
Perception, and Integrating Detail) did not show any significant,
unique variance across schools when compared to the ASVAB plus the
remaining CTB predictors. The other three (Mental Counters,
Perceptual Speed, and Figural Reasoning) demonstrated significant,
unique variance across all schools. This finding indicates there
is a substantial degree of correlation between some of the CTB
predictors (See intercorrelation matrix presented in Appendix B).

The results of adding and deleting CTB tests for each school
are presented in Table 14. This table displays only those schools
for which the set of CTB tests yielded incremental validity.
Operational Composites

Table 15 displays the multiple regression results from adding
the total set of CTB content dimensions to each school's
operational selection composite. The increment attained
significance for six of the nine schools. For these six schools,
the increments range from 2.3 to 13.3 correlation points (or 2.7% -

28.2%). It should be noted that, of the three schools that did
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not demonstrate a significant increment, two had sample sizes of
about 100. The results of the accretion and deletion analyses are
presented in Table 16. Each of the content dimensions added
significant, unique variance to the operational composite in three
to five schools.
Comparison of Methods for Estimating g

Table 17 shows the test weights used to compute each of the
four methods of estimating g. The average intercorrelations and
validities corrected for range restriction for the four g scores
are presented in Table 18. As shown, there is a very high
relationship between the g scores derived from the "psychological
g" and those derived from the ASVAB plus CTB g. Table 18 also
shows that the AFQT obtains the 1lowest average validity
coefficient. The gain in wusing ASVAB g over AFQT is 2.7
correlation points.
Overall Tests of Significance for the Set of ECAT Predictors

Table 19 presents the results of the regression analyses on
the unrestricted samples which added the set of ECAT tests to the
ASVAB for each school. The overall hypothesis of no significant
increment across schools for these analyses was rejected (p <
.001). As shown in this table, 10 of the 18 independent school
samples obtained significant incremental validity. Table 19 also
shows the fully corrected results (i.e., corrected for range
restriction, shrinkage, and unreliability in the criteria).

Table 20 displays the results of the regreséion analyses that

added the set of ECAT content dimensions to the set of ASVAB
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content dimensions by school. The overall hypothesis of no
incremental validity across schools of adding the ECAT content
dimensions to ASVAB content dimensions was rejected (p < .001).
Nine of the ten schools which obtained significant results when the
set of CTB tests were added to ASVAB tests also obtained
significant results from adding the ECAT content dimensions to
ASVAB content dimensions. The tenth school (BT/MM) obtained a
significance level of p = .135.

We averaged, across schools, fully corrected multiple
correlations for the full model of ASVAB plus all ECAT predictors,
as well as the multiple correlations for the ASVAB alone. Average
multiple correlations were also computed for the ASVAB content
dimensions alone and for the full model of ASVAB and ECAT content
dimensions. We then calculated the deltas or incremental
validities by subtracting the average multiple correlations based
on the ASVAB components alone from the full model average multiple
correlations. The incremental validities equaled 1.2 and 1.1
correlation points or a 1.9% and 1.7% gain from adding all ECAT
predictors and all ECAT content dimensions, respectively.

The findings of overall significance across schools from
adding the set of ECAT predictors and the set of ECAT content
dimensions allowed us to evaluate more specific comparisons.

ECAT Content Dimensions

Table 21 displays the results across schools of adding each

ECAT content dimension to the set of ASVAB content dimensions.

Each of the four ECAT content dimensions added significant
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incremental validity to the ASVAB content dimensions when tested
across schools. In addition, each content dimension showed
significant unique variance when deleted from the full model of all
ASVAB and ECAT content dimensions.

Table 22 shows that different content dimensions significantly
incremented validity in different schools. For example the RM
school obtains a significant increment for Working Memory and
Perceptual content dimensiohs but not for the Spatial or
Psychomotor content dimensions.

Individual ECAT Tests

For each school, corrected zero-order validity coefficients
for ECAT and ASVAB tests are presented in Appendix C. Average
validities for each test are also provided. While incremental
validities are the object of this investigation, these zero-order
coefficients demonstrate substantial predictive power for ASVAB and
ECAT tests. The intercorrelation matrix of ASVAB and ECAT
predictors is presented in Appendix D. These correlation
coefficients have been corrected for restriction in range.

Table 23 presents the results across schools of adding each
ECAT test to the ASVAB and deleting each ECAT test from the full
model of all ASVAB and ECAT tests. Each of the ECAT tests added a
significant amount of validity to the ASVAB when the probability
was calculated across all schools. In terms of adding unique
variance, Figural Reasoning, Mental Counters and Target
Identification reached significance. The remaining tests did not

obtain significant results although the probability for the Two-
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Hand Tracking test was equal to .055. It should be noted that, in
the CTB analyses, Mental Counters, Figural Reasoning, and the CTB
Perceptual Speed test also added significant validity to the full
model of ASVAB plus new predictors.

Table 24 presents the results of the accretion and deletion
analyses by school. The deletion results indicate that each of the
ECAT tests provided a unique contribution to validity for one or
more schools. |
Operational Composites

The multiple regression results from adding the set of ECAT
content dimensions to each school's operational composite are
displayed in Table 25. We obtained significant increments for 12
school samples.

Table 26 presents the results of the accretion and deletion
analyses by school. The working Memory and Spatial content
dimensions added significant incremental validity for 11 or more of
these school samples. The Perceptual Speed content dimension added
significant wvalidity for 7 of these 12 school sampleé and
psychomotor yielded significant validity for 10 of the 12 school
samples.

In terms of unique variance, the Spatial dimension obtained
significance in the greatest number of schools, that is, 9 out of
the 12 samples. It would appear that many of the operational
composites could gain predictive power by including other measures.

Since percent gain values depend upon the magnitude of the multiple
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correlation for an operational composite, caution should be used in
their interpretation.
Optimal School Composites

Multiple regression analyses allowing all ASVAB and ECAT tests
to enter the regression equation were calcui;ted for each school.
Table 27 shows, for each school, the ASVAB and ECAT tests with
significant regression weights in these resulting equations. The
pattern of weights shows the‘relatively greater strength of the
ASVAB in relation to the ECAT and highlights those tests which
capture significant, unique variance. Appendix E shows all of the
standardized regression weights.
Performance Versus FS8G Criteria

To evaluate the impact of criterion type on incremental
validity, we analyzed the eight schools that had both performance
and FSG criteria. We separately calculated incremental validities
for each type of criteria. Table 28 displays the results of these
analyses, conducted on both the set of ECAT tests and content
dimensions. As shown, the gain in predicting performance criferia,
when adding all the ECAT tests and all the ECAT content dimensions
is 3.3 and 3.6 correlation points, respectively. The Working
Memory and Spatial content dimensions add the most validity to the
ASVAB, contributing gains of 2.5 and 2.3 correlation points,
respectively. While the multiple Rs are always lower for the

performance criteria, the increments are always larger, and usually

substantially larger.
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In terms of individual tests incrementing performance
prediction, Sequential Memory adds the most validity (2.58%),
followed by Assembling Objects (2.30%), and Mental Counters
(2.20%). Table 29 presents the relative ranking of the ECAT tests
based on the magnitude of their incremental validities using
performance criteria versus FSG. The intercorrelations between FSG
and Performance criteria for the eight schools are as follows:
AC=.40, AE=.72, AO0=.63, AﬁS=.75, 0S=.89, 13F=.83, 732=.26,
272(2)=.04.

It should be noted that the gain (1.4 correlation points)
shown in Table 28 from adding all the ECAT tests and using FSG was
very close to the gain (1.2 correlation points) based on all the
schools and using FSG.

Comparison of Methods for Estimating g

Table 30 shows the test weights used to compute each of the
four methods of estimating g. For the four methods of estimating
g scores, Table 31 presents the average intercorrelations and
validities corrected for range restriction. As shown, there is an
extremely high relationship (.999) between the "psychological g"
and the g based on the component analysis of ASVAB plus ECAT
predictors. The only note-worthy difference in average validities
for the four methods is between AFQT and the other methods. These
findings are highly similar to the comparable analyses for the Navy

Only data.
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Final Battery

Tables 32 and 33 show the results of applying the combined
sample regression procedure to select the "best" tests. Table 32
provides the results of this procedure applied to the eight schools
with FSG and performance criteria. Table 33 provides results of
the analyses applied to all 18 school samples using primarily FSG.
These tables display the order of entry for each ASVAB and ECAT
test in the multiple regressi&n.procedure as well as the cumulative
average R at each step. As described earlier, this procedure was
applied to data subjected to various levels of correction.

As indicated in Table 32, several ECAT tests are among the
first ten tests selected. It is interesting to note that the Two-
Hand Tracking test is in the top ten tests for predicting
performance criteria only. For the FSG criteria, the order of
entry is identical regardless of level of correction. On the other
hand, correction for unreliability of the performance criteria
(which are more variable than FSG measures in reliability) produces
a greater shift in the order in which tests enter the equations.

As Table 33 shows, the Assembling Objects and the Two-Hand
Tracking tests are ECAT tests that appear in the top ten tests for
all three applications of the procedure. The Figural Reasoning
test also appears in the top ten for all but the analysis based on
the fully corrected data, for which it enters as the eleventh test.
It is interesting to note that the order of entry is nearly the

same irrespective of statistical corrections.
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Validity and School Complexity

Table 34 presents the classification of schools into DOT-based
complexity categories, as described earlier. Table 35 displays the
average, fully-corrected validities and incremental validities by
complexity category. As expected, the avefgge validity increases
as complexity increases. However, the incremental validity from
adding the new predictors decreases as complexity increases. As
shown, the gains in correlatibn points are relatively substantial
for the five schools in the medium and low complexity categories.

We also calculated the correlation between the amount of
incremental validity and the amount of training time (in weeks)
required for each school. The obtained correlation (-.48; p =
-04) confirmed the negative relationship between ECAT incremental

validity and complexity, where complexity is defined by the DOT

rating-based approach.
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SUMMARY OF RESULTS

1. The ASVAB is a relatively powerful test battery. For the
Joint Service -data set and the Navy Only data set, the fully
corrected multiple correlation for predicting primarily Final
School Grade (FSG), averaged over school samples, equaled .646
and .698, respectively.

2. The CTB and ECAT tests obtain substantial zero-order,
corrected average validities (ranging from .20 to .41 for the
ECAT tests). However, their intercorrelations with the ASVAB
tests limit their capability to provide incremental validity.

3. Scores from the two methods to estimate g, which were
based on the ASVAB plus experimental tests (ECAT and CTB),
correlated .99 with each other. Estimates of g based on ASVAB
or ASVAB plus experimental tests produced nearly identical
validities. Estimdtes based on AFQT, which could be perceived
to be an estimate of g, produced the lowest average validities.

4. For predicting school achievement (primarily FSG), the
overall incremental validity of CTB and ECAT content dimensions
was 1.9 correlation points (2.7% gain) and 1.1 correlation
points (1.7% gain), respectively. For the Joint Service data,
the Spatial dimension contributed more to validity than the
other dimensions. For the Navy Only data, the Spatial and
Working Memory dimensions contributed equally to validity.

5. For predicting school achievement (primarily FSG), the
overall incremental validity from adding the entire CTB and
ECAT batteries to the ASVAB is relatively small, when averaged
over a number of schools. The CTB added 1.7 correlation points
(2.5% gain) and ECAT added 1.2 correlation points (1.9% gain).

6. Each of the CTB and ECAT content dimensions added validity
(and in some cases, relatively substantial validity) to the
operational school selector composites.

7. The incremental validity of the ECAT tests was greater for
performance criteria than for the more knowledge-based FSG
criteria, but the absolute validities were smaller for
performance-based criteria. The Working Memory content
dimension and the Sequential Memory test added the most
validity to the ASVAB when predicting performance criteria.

8. The Assembling Objects test and the Two-Hand Tracking test
out-performed several ASVAB tests in predicting school
achievement when measured primarily by FSG.

9. The amount of incremental validity from the ECAT tests
correlated negatively with school complexity. The incremental
gains were relatively large for lower complexity schools.
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DISCUSSION

The results of this study and many others (Wolfe et al., 1992;
Peterson et al. 1992; McHenry, Hough, Toquam, Hansen and Ashworth,
1990; and Busciglio, 1990) demonstrate that the ASVAB accounts for
a very substantial amount of variance for school or job criteria.
For the Joint Service data set in the present study, using only
ASVAB tests, the average fully corrected validity coefficient for
predicting school criteria .(primarily FSG) across 18 schools
equaled .646. While the CTB and ECAT tests obtain substantial
zero-order, corrected average validities (e.g., for ECAT, they
range from .20 to .41), their intercorrelations with the ASVAB
tests limit their capability to provide incremental validity. The
average incremental validity from adding the entire CTB or ECAT
test battery to ASVAB was 1.7 and 1.2 correlation points,
respectively. These results indicate that it is difficult to
design predictors which will capture variance, across schools, not
accounted for by the ASVAB.

As shown in Table 36, these findings are similar to the
findings of several other studies that analyzed various ECAT tests
or composités. This table shows incremental validities ranging
from about 1 to 5 correlation points for various ECAT tests or
composites relative to various combinaﬁions of ASVAB tests. These
incremental validities were obtained on a number of different
criteria (i.e., knowledge tests, hands-on performance tests and

rating scales) for a variety of jobs and schools.
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In the present study, the Spatial dimension added slightly
more validity to the ASVAB than did other ECAT composites. In the
CTB analyses, the Spatial dimension tied with the Working Memory
dimension for the largest incremental validity. The Assembling
Objects test (AO), one component of the Spatial dimension, was
among the top ten tests in the combined sample regression analyses
based on 18 school samples. In fact, AO preceded four ASVAB tests
in entering the optimal equations. All five of the studies listed
on Table 36 also found that the Spatial composite captured more
incremental variance than did other cognitive composites. In
addition, three of the five studies reported that the A0 test
increased validity more than did other ECAT tests. The Figural
Reasoning test was also found to be a promising test in two of the
studies (Busciglio, 1990; Peterson et al., 1992). This test was
also empirically selected as one of the better tests for predicting
criteria (primarily FSG) across schools in our study.

In addition to the spatial tests, Peterson et al. (1992) also
indicated that the psychomotor tracking tests increased validity
more than certain ASVAB tests, especially when evaluated in terms
of differential validity. In the present study, the Two-Hand
Tracking test was another one of the "best" 10 tests that were
empirically selected in the combined sample regression analyses.
In fact, this test preceded five ASVAB tests in order of entry.

It is important to note, however, that with the exception of
the Peterson et al. (1992) study, none of the other investigators

listed in Table 36 attempted to assess the benefits that the ECAT
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tests might provide when used for differential classification. A
way to evaluate the differential validity of the ECAT tests would
be to use simulated assignment algorithms. One analysis would be
based on composites containing only ASVAB tests and a second
analysis would use composites of ASVAB plus ECAT tests. Increases
in mean predicted job or school performance would be attributed to
the addition of ECAT tests. Since these results would be based on
a limited set of schools/jobé, it would be important to estimate
the utility of Qifferential classifications for the entire
population of military jobs. We could classify individual jobs in
the sample and in the population of military jobs along various
dimensions, such as complexity, by using procedures developed in
our study. Then we could estimate the benefit for the entire
population of military jobs from the sample jobs.

A finding in the present study concerns the dependence of
results on the school criterion analyzed. This dependence was
illustrated by the differences observed in individual test and
composite incremental validities for predicting FSG versus
performance criteria. We also observed differences in results by
separately applying the combined sample regression procedure to FSG
and performance criteria.

A weakness in most of the incremental validity research is
that test evaluation and selection focuses solely on the magnitude
of validity or incremental validity. Procedures developed in the

present study could be refined to select tests based on joint
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functions of individual test validity, administration time, and
other factors such as adverse impact.

Finally, while the Assembling Objects and the Two-Hand
Tracking tests are promising new predictors, there are obviously
several. other technical and policy factors which must be considered
before any new test is selected for implementation. For example,
the specific weighting of tests for selection and classification
.composites, gender and racial»effects, as well as practice effects

must be considered. A discussion of some of these other factors is

presented in Appendix F.
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CONCLUSIONS

1. The Assembling Objects and Two-Hand Tracking tests can out-
perform some ASVAB tests in predicting school criteria (as measured
primarily by FSG).

2. While the ECAT and CTB tests provide a relatively small amount
of incremental validity over the ASVAB when averaged across
schools, they provide substantial validity gains for some of the
schools.

3. The ECAT Spatial dimension is the most promising dimension for
increasing FSG validity over the ASVAB.

RECOMMENDATIONS
1. Evaluate the Classification efficiency of the ECAT tests.
2. Develop procedures to simultaneously evaluate individual test

validity, administration time, and other factors such as adverse
impact in relation to selecting a test battery.
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DATA SCREENING PROCEDURES
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DATA SCREENING PROCEDURES

A number of screening procedures were applied to the data.
First, prior to our analysis, NPRDC screened a variety of score
data generated by the new predictors.‘ This screening
eliminated scores from the 'two data sets based on an
understanding of the test measures and their 1logical
interrelationships. To eliminate the inappropriate scores,
NPRDC inserted missing data values into the proper variable
fields. See Wolfe, Alderton, Larson, and Held (1993) for a
more specific description of these procedures. Although the
Wolfe et al. (1993) elimination rules address the ECAT tests,
NPRDC applied the same procedures to scores for corresponding
tests in the Navy Only data set.

NPRDC also developed a procedure which compared pre-
enlistment and post-enlistment ASVAB scores for Navy subjects
and computed a probability for the size of the discrepancy

between the two sets of scores. An NPRDC researcher described

this procedure as follows:

(A modification of)...a program that computes a X? estimate

for the likelihood that ASVAB scores came from the same

individual. Essentially, the post-enlistment scores are
treated as observed while the pre-enlistment scores are
treated as expected values...This procedure was used...to
detect individuals that had large drops in post-enlistment
scores. Since their focus was only on drops in post-
enlistment scores, the resulting statistic was not a true
X?...For the Navy-only and Joint-Service studies, we modified
the program to detect unexpected increases as well as
decreases in performance. My logic was that unexpectedly
large changes in either direction was a flag that either one
set of scores was wrong or somehow did not reflect true
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performance and therefore should not be used. By changlng the
procedure, the resulting StatlSth became a true X? with 10
degrees of freedom. This X% value was calculated for every
individual with pre and post-enlistment ASVAB data, whether it
was paper-and-pencil or CAT-ASVAB I then calculated the
probability of obtaining a X2 with 10 DoF that large or
larger. This probability was then multiplied by the sample
size (number of people who took both pre and post enlistment
tests). If the expected frequency of this value was < 1 that
person was deleted...This is a fairly conservative
"motivational"™ screen. However, for the Navy-only study I
looked carefully at some of the people that were screened out
and their test scores and other aspects of their performance
really did look odd, and most of them were people whose scores
dropped dramatically for the post-enlistment test sessions.
(Alderton, D.L., personal memo to Pass, J.J., Oct. 29, 1992).

We employed this procedure, excluding cases with a computed
probability value less than 1.

Next, we screened cases for zero scores and out-of-range
scores on the predictors and criteria. These cases, which also
included school failures, were excluded from the analyses. We also
eliminated two cases in the 13F school which had inconsistent test
data.

In addition, we employed a list-wise deletion of cases for all
analyses: Thus, missing data for any variable analyzed resulﬁed in
the exclusion of that case from the analysis. Finally, we ensured
that we used the same sample across criteria. Subsequently, we

deleted cases with missing criteria scores.
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OTHER ISSUES CONCERNING THE EVALUATION OF TESTS

Consideration of Other Factors

Several other factors may affect incremental validity and
usefulness of the experimental tests but remain outside the scope
of this project. 1In this section, we point out several of these
factors and briefly discuss their relevance
to this project. |

Correction for Unreliability of Predictors. Normally when
correcting for aftenuation, selection researchers correct only for
the unreliability of criteria. By doing so, we estimate the
relationship of existing predictors with perfectly reliable job
effectiveness or productivity. By not correcting predictors for
unreliability, we accept that these predictors are the ones we
intend to implement and use in making decisions.

In some instances, it may be a relatively simple matter to
improve predictor reliability. In such cases, we propose
correcting predictors to some reasonable level of reliability; such
as .85 or so. Along with such analyses, we
propose designing analyses to consider the cost in increased
testing time versus the return in incremental validities.

Classification Efficiency. Writers on the use of a test
battery for classification purposes point out the gains over a pure
selection strategy both in human rewards and in increased job
effectiveness. Thorndike (1949) formulates the classification
problem where: (a) the goal is to contribute the maximum to the
overall effectiveness of the organization as a result of
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assignments, (b) the number of individuals for assignment equals
the number of jobs available, (c) a set of predictors exists, (d)
validation data exist for each predictor in each job together with
intercorrelations among the predictors and among the job criteria,
and (e) weights exist for each job specialty indicating the
importance of assigning individuals with the highest aptitude. He
then describes procedures for assigning all individuals to maximize
the weighted sum of the aptifudes of all individuals in all the
jobs. Thorndike emphasizes that we can maximize differential
prediction by using a set of predictors each of which: measures a
relatively pure trait, remains completely unrelated to other
traits, and has as much psychological meaning as possible.

Horst (1954, 1955) differentiates between multiple absolute
prediction and differential prediction and presents quantitative
procedures for addressing each. Horst (1955) defines multiple
absolute prediction as the problem of "selecting from a battery of
potential predictors that subset of specified size which will have
the higher test prediction efficiency for all the criﬁerion
variables, irrespective of how well it differentiates among them".
More recently, Zeidner and Johnson (1989a, 1989b) describe how the
exclusive focus on predictive validity may reduce the efficiency of
the ASVAB as a classification tool. Their work demonstrates the
close relationship between classification efficiency and utility.

Brogden (1951) and Dunnette (1966) provide examples
demonstrating the effect of differential placement over pure
selection on mean job effectiveness scores. For a given predictor

battery, higher mean effectiveness scores (i.e., predicted job
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performance) occur for differential placement (versus pure
selection) the more there are: higher selection ratios, larger
numbers of jobs, and lower correlations between predictors.

One of the examples presented in Dunnette (1966) describes a
situation where: the correlation between predictors and the job
performance index is .50., the number of jobs is 4, and the
selection ratio is 25%. In that example, differential placement
provided a mean job effectiveness score one-half a standard
deviation greater than pure selection. To the extent these factors
operate for military selection and classification, analyses of
classification efficiency will provide different results than the
pure selection analyses described above.

Subgroup Differences. Hunter and Hunter (1983) cite meta-
analyses and validity generalization work to support their claim
that ability tests which are valid for one subgroup are also valid
for the others. Arvey and Faley (1988) support this view.
Unfortunately, the same body of research they cite suggests
considerable adverse impact on subgroups due to real subgroup
differences in mean scores on both predictors and performance
criteria.

Indeed, Larson and Alderton (1992) report significant mean
decrements by gender for five of the ten ECAT tests (three

psychomotor and two spatial tests). These findings appear

consistent with the summary of literature on sex differences
reported by Willerman (1979).

If these findings are typical of what we should expect, the
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question becomes what approaches the military services should
consider in dealing with subgroup differences. One approach would
point to the empirical results supporting that the subgroup
differences are real and suggest that the services should continue
making selection and classification decisiogs as in the past. A
second approach would use only tests showing the least adverse
impact to select into the services and reserve the other tests for
classification. |

A third approach would consider whether other combinations of
other predictors (i.e., cognitive or non-cognitive) might provide
less adverse impact with only minimal or no decrement in composite
validities. This approach would allow the services to achieve more
diversity within each occupational specialty.

A deficiency of this approach is its sole reliance on test
validity and job performance criteria. A more comprehensive
approach would also consider the other benefits and costs for using
predictors that reduce adverse impact. One of these other benefits
arises from increasing the opportunities for subgroup members to
receive a broad range of technical training and experience. This
may contribute to improved motivational conditions resulting in

improved (i.e., better than prediction based only on aptitude)

performance for subgroup members.

One of the other costs could be a negative perception by the
majority group of the selection policy. This could result in
frustration by affected majority group members.

A fourth approach would use utility analyses to assess the
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costs and benefits associated with using tests having relatively
less adverse impact (and probably less validity) to increase
diversity within occupational specialties. Such an approach would
consider effect sizes associated with non-cognitive predictor
variables such as personality and temperament, as well as the
motivational effects of achieving work force diversity in the more
complex jobs. This approach would provide a basis for a policy that
would maximize both diversity and perceived fairness in the
military occupational specialties.

Practice Effects. Here, too, recent research shows converging
evidence. Working with ECAT tests, Larson and Alderton (1992)
report that "score gains were greatest for speeded and/or
psychomotor tests" (p. 8). Working with Army Project A tests,
Oppler et al. (1992) report that "practice substantially improves
performance on psychomotor and perceptual speed tests" (p. iii).
Regarding the effects of test order, Oppler et al. (1992) report
little difference in mean scores and reliability of measurement.

These studies leave unanswered questions regarding the meaning
of these practice effects. There does exist research to support
guarding against coaching on cognitive tests. For example, Boldt,
Centra, and Courtney (1986) demonstrate that initial scores on the
Scholastic Aptitude Test (SAT) predict college performance better
than the highest SAT scores. Navy researchers found similar
results using the SAT to predict performance in the Naval Academy.
Researchers investigating practice' effects on cognitive test
batteries in other situations (like the Multiplex Controller

Aptitude Test used to select air traffic controllers for the

F-5




Federal Aviation Administration) have found similar results.
However, we know of little comparable research documenting the
effects of practice or coaching on speeded or psychomotor tests.
In a personal communication, Ree (1992) states that there are
several unpublished Air Force studies and one published Air Force
study that documents such effects. Nevertheless, a competing
hypothesis is that coaching or practice on speeded and psychomotor
tests may act like training ahd develop true increases in ability.

Number of Predictor Tests Versus Available Test Time. The
statement of work directs our analyses of the complete battery to
identify a final battery of approximately 10 tests. An alternative
approach likely to demonstrate greater utility would focus on
identifying a final battery of tests requiring less than three
hours of test administration time.

Utility Analyses. Before implementing any new selection
system, the Department of Defense should compare the costs of the
new system with the marginal increase in performance attributable
to that system. In this context, utility analysis (or decision
theory) determines the degree to which use of the new selection
system improves the gquality of individuals selected (and,
therefore, their resulting level of job performance) beyond what
would have occurred had the services not used that device. This
increase in performance due to the new selection procedure yields
a marginal utility defined as the payoff (or savings) attributable
to introducing the procedure.

In the subsections above, we suggest utility analyses as part

of an approach for evaluating classification efficiency and for
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deciding how best to deal with subgroup differences. Such analyses
would also contribute to an overall assessment of the economic
benefits of any new selection or classification procedure.

However, there currently exist several lines of criticism
oriented toward utility analyses in general‘. Hartigan and Wigdor
(1989) express a number of these concerns in their summary of
findings from the National Research Council Committee on the
General Aptitude Test Batterf. Managers tend to complain that
"utility dollars" are ephemeral constructs that rarely materialize
long enough to put to work.

While these arguments continue, managers must still make
decisions about how best to invest limited resources. Cascio
(1989) demonstrates how the capital budgeting approach used by many
managers to make investment decisions can be applied to making
investments in the human resource field. When combined with
assessments of classification efficiency, Cascio's capital
budgeting approach offers the most promise for expressing the

marginal utility of the new selection and classification procedures

using methods and terms familiar to managers.




Table 1

Navy Only: Schools for Navy Only Data Set

Abbreviation Title
AD Aviation Machinist’s Mate
AMS Aviation Structural Mechanic-Structures
AO Aviation Ordinanceman
AV Avionics Total, consisting of:

Aviation Electronics Technician (AT)
Aviation Fire Control Technician (AQ)

Aviation Antisubmarine Warfare Technician (AX)

BT/MM Boiler Tech/Machinist, consisting of:
Boiler Technician (BT)
Machinist's Mate (MM)

GMG Gunner’s Mate

HM Hospitalman

HT Hull Maintenance Technician

oS Operations Specialist




Table 2

Navy Only: CTB and ASVAB Predictors.

Predictors

CTB Predictors’:

Mental Counters (MC)

Sequential Memory (SM)

Integrating Details (ID)

Space Perception (SP) (ASVAB Form 6) (P&P)
Perceptual Speed (PS)

Figural Reasoning (FR) (P&P)

ASVAB Predictors:

General Science (GS)

Arithmetic Reasoning (AR)
Word Knowledge (WK)
Paragraph Comprehension (PC)
Numerical Operations (NO)
Coding Speed (CS)

Auto and Shop Information (AS)
Mathematical Knowledge (MK)
Mechanical Comprehension (MC)
Electronics Information (EI)

1 Scores employed for CTB tests are proportion correct, except Perceptual Speed, which uses the overall rate
on three subtests (See Alderton, 1991).




Table 3

Navy Only: Descriptive Statistics for Predictor Variables: ASVAB and CIB Tests!

Variable n Mean St.Dev.
ASVAB

GS 4816 52.87 6.94
AR 4821 51.94 6.85
WK 4821 52.58 519
PC 4821 53.02 5.66
NO 4821 53.68 6.70
(] 4818 5229 6.82
AS 4817 53.68 7.84
MK 4821 5297 6.79
MC 4813 5393 7.69
EI 4811 51.88 746
VE 4821 52.83 488
EXPERIMENTAL

MC 4760 Ny 17
FR 4821 661 16
SM 4759 .688 15
SP 4874 528 20
ID 4765 725 13
PS 4864 673 09

1 Statistics pertain to the entire sample, before screening data.




Table 4

Navy Only: Descriptive Statistics for School Criteria.’

Uncorrected Lorrected

School  Criterion n Mean StDev. 1. StDev. R,
AD FSG 108 86.91 5.05 950 645 961
AMS FSG %% 81.26 3.76 .900 4.61 920
AO FSG 112 8225 6.76 .880 849 904
AV LAB1+LAB2 240 94.17 2.78 617 3.02 647
BT/MM FSG 868 85.91 535 810 6.11 834
GMG FSG 344 85.92 481 920 6.02 936
HM FSG 517 82.18 4.02 930 4.86 942
HT FSG 337 90.54 312 910 355 921

LAB1+LAB2 337 95.32 1.08 753 113 764
oS FSG 941 88.13 454 900 5719 922

1 Statistics pertain to the final sample, after applying screening procedures described in Appendix A.




Table 5

Joint-Service: Schools for Joint Service Data Set

Abbreviation Title
Navy:
AC Air Controlman
AE Aviation Electrician’s Mate
AMS* Aviation Structural Mechanic-Structures
AO* Aviation Ordinanceman
AV* ‘ Avionics Total, consisting of:
Aviation Electronics Technician (AT)
Aviation Fire Control Technician (AQ)
Aviation Antisubmarine Warfare Technician (AX)
EN Engineman
EM Electrician’s Mate
ET Electronics Technician®
FC Fire Control Technician
GMG* Gunner’s Mate
BT/MM* Boiler Technician/Machinist’s Mate
os* Operations Specialist
RM Radioman
Air Force:
272 Air Traffic Controller
732 Personnel Specialist
Armmy:
13F Ft. Sill - Artillery Specialist
11H Ft. Benning - Tow Missile Specialist
19K Ft. Knox - M1 Tank Crewman

1 Although ET is one of the schools in the Joint Service data set, it was not analyzed in this study.
* These schools are also in the Navy Only data set.




Table 6

Joint-Service: ECAT and ASVAB Predictors

Predictors

ECAT Predictors’:

Mental Counters (MC)*
Sequential Memory (SM)*
Figural Reasoning (FR) (P&P)*
Integrating Details (ID)*
Assembling Objects (AO) (P&P)
Spatial Orientation (SO) (P&P)
One-Hand Tracking (T1)
Two-Hand Tracking (T2)

Target Identification (TT)

ASVAB Predictors:

General Science (GS)

Arithmetic Reasoning (AR)
Word Knowledge (WK)
Paragraph Comprehension (PC)
Numerical Operations (NO)
Coding Speed (CS)

Auto and Shop Information (AS)
Mathematical Knowledge (MK)
Mechanical Comprehension (MC)
Electronics Information (EI)

1 Scores employed for ECAT tests are proportion correct, except Target Identification which uses the Mean
Clipped Easy/Difficult Decision Times, One-Hand Tracking which uses the TR1 Mean 1000*Log (1+RMS(Attempted) ),
and Two-Hand Tracking which uses the TR2 Mean 1000*Log (1+RMS (Attempted)).

* Also included in CTB.




Table 7

Joint-Service: Descriptive Statistics for Predictor Variables: ASVAB and ECAT Tests!

Variable an Mean St.Dev.
ASVAB

GS 11778 5291 746
AR 1779 53.28 6.98
WK 1779 5286 538
PC 1779 53.08 5.76
NO 17 54.06 6.65
cs 1779 5310 6.94
AS 11780 5346 8.08
MK 11780 54.80 6.93
MC 11780 54.62 175
El 11780 5232 793
VE 11780 53.04 . 511
EXPERIMENTAL

MC 11359 76 181
SM 11416 681 138
FR 11413 658 194
D 106562 754 a2
AO 11451 619 1%
o) 11260 509 248
T1 11458 2782.402 406.821
T2 11458 3657.661 479.458
TI 11441 1.861 626

1 Statistics pertaining to the entire sample, before screening data.
2 NFRDC indicated that the relatively low n for ID was a result of software failure.




Table 8

Joint-Service: Descriptive Statistics for School Criteria

School Uncorrected Corrected

Sample Criterion?

a Mean StDev. ryy St.Dev.

AC FSG 7 84.53 475 900 6.74 950
Perf.(Perf.) 7] 90.68 4m 590 517 641
AE FSG 173 8344 595 900 697 930
Perf.(Sum2) 173 86.63 11.59 800 1225 821
AMS  FSG 244 8352 423 860 5.89 930
Petf.(Perf.) 244 85.11 3.44 700 395 848
AO FSG 233 8584 548 850 643 890
Perf.(Practical) 233 9328 524 720 543 739
AVZ  FSG 197 8991 417 890 6.14 950
EN FSG 781 84.84 493 874 593 910
EM FSG 805 87.90 473 920 5 950
FC FSG 727 8349 533 920 7.68 960
GMG FSG 393 85.97 482 920 641 950
BT/MM FSG 837 8248 6.50 890 7.03 910
os FSG 622 ' 88.58 450 850 596 910
Perf.(Perf.) 622 89.75 490 700 6.12 808
RM FSG 250 94,72 2.63 800 3.03 850
212(1) FSG 484 83.26 552 730 6.61 812
22(2)° FSG 283 83.76 521 760 6.60 851
Perf.(BlockSA) 283 0.12 171 620 182 665
72 FSG 421 81.67 6.28 70 8.14 860
Perf.(WPM) 421 2957 574 950 841 952
13F FSG 819 90.41 413 720 497 810
Perf.(Firing) 819 87.85 574 580 6.50 673
11H(H)?* Perf.(Evtsum) 554 172825 335.65 960 344.31 960
1IH®)"® Perf.(Evtsum) 320 1734.85 33383 960 348.31 960
19K Perf.(Average) 1106 1.88 0.1 -3 — —

1 The descriptors in parentheses for the performance criteria correspond to criterion labels used in

Kieckhaefer, et al., 1992.

2 We analyzed only those subjects from Group 1 of the AV school. See Kieckhaefer, et al.

of Group 1.
3 Subset of 272(1) sample, included for subsequent analyses.

>

5 Criterion reliability unavailable.

11H school was separated into independent samples, reflecting separate school tracks.

1992 for definition

Note: Statistics pertain to the final sample, after applying screening procedures described in Appendix A.




Table 9

Navy Only: CTB Incremental Validities Over ASVAB.

Uncorrected Corrected

School  Criterion n Rusvis' Risve o cec  P(aR) Rusvas aR  Percent Gain
AD FSG 108 512 551 487 122 .000 0.0%
AMS FSG 94 498 531 N9 895 .000 0.0%
AO FSG 112 519 - 588 .100 737 .018 2.4%
AV LAB1+LAB2 240 286 418 .001** 537 .084 15.6%
BT/MM FSG 868 526 534 .145 726 .002 03%
GMG FSG 344 467 519 .001** 721 019 2.6%
HM FSG 517 509 517 428 715 .001 0.1%
HT FSG 337 427 44 449 617 001 0.2%

LAB1+LAB2 337 369 441 .001** 494 051 10.3%
oS FSG 941 453 499 .000** 742 017 2.3%

1 Multiple Correlation for the ten ASVAB tests.
2 Multiple Correlation for the ten ASVAB tests and all six CTB predictors.
** p < .01,




Table 10

Navy Only: CTB Incremental Validities Over ASVAB for Content Dimensions’.

Uncorrected Corrected

School  Criterion n Rusvis Rusvw  co° P(aR) Rusvan aR  Percent Gain
AD FSG 108 359 379 642 680 .000 0.0%
AMS FSG % 414 450 315 882 .003 0.3%
AO FSG 112 485 - 538 053 744 014 1.9%
AV LAB1+LAB2 240 235 382 .000** 518 .100 19.3%
BT/MM FSG 868 513 518 157 21 2001 0.1%
GMG FSG 34 449 494 000** 719 017 24%
HM FSG 517 493 495 697 710 .000 0.0%
HT FSG 337 417 426 .366 621 .000 0.1%

LAB1+LAB2 337 348 408 .001** 492 045 9.1%
oS FSG 941 435 482 .000** 737 018 24%

1 Test scores comprising Content Dimensions are standardized scores based on the total sample.
Equations for the Content Dimensions are as follows: ASVAB Content Dimensions: Verbal = (WK + PC + .5(GS)),
Math = (AR + MK), “Clerical = (CS + NO), Technical = (AS + EI + MC + .5(GS)); CTB Content Dimensions:
Working Memory = (SM + MC + .5(FR)), Spatial Ability = (ID + SP + .5(FR)), Perceptual Speed = (PS).

2 Multiple Correlation for all four ASVAB Content Dimensions.

3 Multiple Correlation for all four ASVAB and all three CIB Content Dimensions.

** p < .01.




Table 11

Navy Only: Fully Corrected Incremental Validities Over ASVAB for Content Dimensions.

Predictor® Risvase1 Entering Pto Rysvas.cre-t Deletion Pto
aR Enter aR Delete
Working Memory 702 011 .000** 706 004 .000**
Spatial Ability 702 011 .000** 707 003 .039*
Perceptual Speed 696 .005 .001** 706 .003 032

1 Probabilities pertain to differences between uncorrected multiple correlations.

* p s .05,
< .01.




Table 12

Navy Only: Fully Corrected Incremental Validities of ASVAB + CTB Over ASVAB for Content Dimensions (by School).

School  Criterion Rusvaset Entering Pto Riasvasscrs-1 Deletion Pto
aR Enter' aR Delete!
Working Memory Composite:
AO FSG 743 .000 327 761 .000 755
AV LABS1&2 583 066 .000** 604 014 044+
GMG FSG 731 .012 .001** 732 004 .040*
HT LABS1&2 S11 .019 .009** 532 .004 122
oS FSG 754 016 .000** 748 .008 .000**
Spatial Ability Composite:
AO FSG 764 .020 .006** .740 018 .010**
AV LABS1&2 Ky .053 .001** 612 .005 151
GMG FSG 27 .008 .005** 735 001 .150
HT LABS1&2 521 .030 .001** 521 015 014*
oS FSG 746 .009 .000** 754 .001 .033*
Perceptual Speed Composite:
AO FSG 741 000 987 761 000 .786
AV LABS1&2 564 046 .001** 590 027 .006**
GMG FSG 725 .006 .013* 732 .004 024+
HT LABS1&2 496 .004 124 523 .013 .020*
oS FSG .740 .003 007+ 755 .000 .190

1 Probabilities pertain to differences between uncorrected multiple correlations.

* p < .05,
** p £ .01,




Table 13

Navy Only: Fully Corrected Incremental Validities Over ASVAB.

Predictor Rusvaser Entering Pto Rasvascre-t Deletion Pto
aR Enter aR Delete

Individual Tests:

Mental Counters .706 .008 000** 713 .003 .013*
Sequential Memory 702 004 .000** 716 .000 567
ASVAB-6 Space .700 002 1021 716 .000 417
Integrating Details 706 007 000** 715 001 115
Perceptual Speed 703 005 003** 710 006 .050*
Figural Reasoning 707 .008 .000** 714 .002 .011*

1 Probabilities pertain to differences between uncorrected multiple correlations.
* <

p £ .05.
** p £ ,01.




Table 14

Navy Only: Fully Corrected Incremental Validities for Accretion and Deletion of CTB Tests.

.01 for uncorrected coefficients.

School  Criterion Mental Sequential ASVAB-6 Integrating  Perceptual Figural
Counters Memory Space Details Speed Reasoning
Accretion:
AO FSG .000 .000 2016* 023** 000 .000
AV FSG 2015* .025* .003 036** 044+ 051**
GMG FSG 011** 002 ©.001 009** .005* 006**
HT Labs1&2 029** .000 011* 023** 006 004
os FSG .010** 005** .002* 004** .002** .012**
Deletion:
AO FSG .000 000 007 013* 000 .000
AV FSG .000 .000 000 005 029** 018*
GMG FSG 004* 000 000 002 .006* .001
HT Labs1&2 021** .000 003 .006 014 000
oS FSG .003** .000 .000 .000 .000 .004**
* p f .05 for uncorrected coefficients.




Table 15

Navy Only: CTB Incrementa] Validities Over ASVAB rational Composites.

Uncorrected Corrected

School n Criterion Rusvas’ Rasvas + cre” p(aR) Rasvae aR Percent Gain
AD 108 FSG 387 411 ) 492 709 .000 0.0%
AMS 4  FSG 296 328 587 861 000 0.0%
AO 112 FSG 453 521 ’ .026* 734 020 2.7%
AV 240 LABS 1&2 129 361 .000** A72 133 28.2%
BT/MM 868 FSG 433 460 .000** 658 023 3.5%
GMG 34 FSG 341 A56 000** 683 041 6.0%
HM 517 FSG 464 470 326 702 .000 0.0%
HT 337 FSG 250 282 .110 512 021 4.1%

337 LABS 1&2 181 283 001** 312 071 22.8%
[0 941 FSG 382 476 .000** 715 037 52%

1 Correlation coefficient for the school-specific Operational Composite (OP) and the noted criterion.
Tests comprising the OP for each school are the following: For AV, AD, GMG, and AO schools, OP =
(ARHMK+EI+GS); for BT/MM, OP = (MK+AS); for AMS, OP = (AR+MC+AS); for HT, OP = (VEHMC+AS); for HM, OP =
(VEHK+GS); for OS, OP = (VEHKiCS).

2 Multiple correlation for the school-specific Operational Composite and all three CTB Content Dimensions with
the noted criterion.

* p< .05,
** p < .01,




Table 16

Navy Only: Fully Corrected Incremental Validities of ASVAB + CTB Over ASVAB Operational Composites (by School).

School Operational Criterion Rasvase1 Entering Pto Rusvas.cre-: Deletion Pto
Composite* aR Enter aR Delete
Working Memory Composite:
AD OP1 FSG 703 .000 218 705 .000 443
AMS OP3 FSG 857 .000 694 856 .001 .203
AO OP1 FSG 745 011 327 756 .000 567
AV OP1 LABS 1&2 563 091 .000** 592 013 038*
BT/MM OP2 FSG 678 020 027 676 .005 o1+
GMG oOr1 FSG 74 031 .001** TJ17 007 o=
HM OP5 FSG 701 .000 501 702 .000 S14
HT OP4 FSG 534 022 432 526 007 192
HT OP4 LABS 1&2 302 .000 009** .388 .000 354
oS OP6 OP6 747 .033 .000** 740 012 Fi ) g
Spatial Ability Composite:
AD OP1 FSG 704 000 576 .706 .000 665
AMS OP3 FSG 857 .000 180 857 .000 268
AO OP1 FSG 753 019 .006** 743 011 025*
AV OP1 LABS 1&2 539 066 .001** 591 015 074
BT/MM OP2 FSG 674 016 398 679 .003 037
GMG OP1 FSG .703 .020 .005** 120 004 041
HM OPS FSG 701 .000 697 702 .000 588
HT OP4 FSG 527 016 811 532 .001 27
HT OP4 LABS 1&2 332 .020 .001** 352 031 00
oS OP6 FSG 739 024 .000** 747 005 001+
Perceptual Speed Composite:
AD OP1 FSG 706 .000 732 01 002 276
AMS OP3 FSG 858 000 573 857 .000 684
AO OP1 FSG 734 001 987 755 .000 537
AV OP1 LABS 1&2 533 061 .001** 573 032 112 0d
BT/MM OP2 FSG 662 .004 A1 681 .001 545
GMG OP1 FSG 698 015 .013* 7 .007 o
HM OPs FSG 702 000 376 701 .001 221
HT OP4 FSG 512 .000 089 535 000 552
HT OP4 LABS 1&2 .339 027 124 332 051 008+
oS OP6 FSG 715 000 007** 752 .000 449
1 OPl: (ARHMK+EI+GS) OP2: (MK+AS) OP3: (ARHMC+AS) OP4: (VEHC+AS) OP5: (VEHMK+GS)
OP6: (VEHMK+CS)

2 Probabilities pertain to uncorrected multiple correlations.




Table 17

Navy Only: Test Weights for Methods of Estimating g.*

Test ASVABg AFQTg PSYCHg ASVABCTBg
ASVAB Tests:

GS 161 - . .508 .105
AR 159 1.00 610 114
WK .158 - 484 102
PC 149 - ’ 436 097
NO .100 - 323 Kig)h
CS 094 - 316 .068
AS 117 - 314 073
MK Ja41 1.00 S71 .103
MC 151 - 538 104
ElI 139 - 390 .089
VE - 2.00 - -
CTB Tests:

MC - - 576 092
SM - - 542 .085
ID - - 623 102
4 - - 529 089
PS - - 250 051
FR - - 750 102

1 For all methods except AFQT, the test scores were standardized to z scores based on the 1991 DoD applicant
population.

-




Table 18

Navy Only: Average Corrected Intercorrelations and Validities of g Score Composites for All Schools.

-

I ASVABg AFQTg PSYCHg
ASVABg 685 -
AFQTg 658 942 -
PSYCHg .690 945 914 -
ASVABCTBg 694 962 : 924 998

1 Average validity coefficient ‘using primarily FSG across all schools.




Table 19

Joint-Service: ECAT Incremental Validities Over ASVAB

Uncorrected Corrected
School
Sample Criterion n Rusvis' Rusve+earr  P(aR) Rasvas aR Percent Gain
AC FSG 72 627 659 921 827 .000 0.0%
Perf. 72 351 508 416 409 .012 2.9%
AE FSG 173 536 .607 025+ 695 .026 3.8%
Perf. 173 291 404 121 398 041 10.3%
AMS FSG 244 582 " 586 997 833 .000 0.0%
Perf. 244 364 411 368 .606 002 0.4%
AO FSG 233 491 530 233 .690 .006 08%
Perf. 233 294 355 377 385 .005 1.3%
AV FSG 197 504 533 581 818 .000 0.0%
EN FSG 781 SH .600 510 776 .000 0.0%
EM FSG 805 455 4N .087 .687 .003 0.5%
FC FSG 727 456 482 .007** .800 005 0.6%
GMG FSG 393 442 478 064 748 006 0.8%
BT/MM FSG 837 410 446 .000** 556 018 33%
oS FSG 622 571 592 .007** 818 .006 0.7%
Perf. 622 545 585 .000** 818 017 21%
RM FSG 250 510 564 .023* 704 020 2.9%
272(1) FSG 484 403 451 .005** 705 016 2.3%
272(2) FSG 283 446 482 239 753 004 0.5%
Perf. 283 261 .380 007+ 469 065 13.8%
732 FSG 421 536 584 .000** 811 017 2.0%
Perf. 421 .300 420 .000** 332 094 28.4%
13F FSG 819 sS4 599 .000** .13 029 3.7%
Perf. 819 444 472 .003** 740 013 1.7%
11H(H) Perf. 554 297 351 .013* 353 028 7.8%
11H(T) Perf. 320 334 A55 .000** 405 .080 19.9%
19K Perf. 1106 208 227 358 243 .002 0.6%

1 Multiple Correlation for the ten ASVAB subtests.

2 Multiple Correlation for the ten ASVAB subtests and all nine ECAT predictors.
* p < .05,

** p < .01,



Table 20

Joint-Service: ECAT Incremental Validities Over ASVAB for Content Dimensions!

Uncorrected Corrected
School
Sample  Criterion n Rusviee  Rusvs c ear”  P(aR) Rusvas AR Percent Gain
AC FSG 72 577 593 777 814 .000 0.0%
Perf. 72 270 426 093 421 059 13.9%
AE FSG 173 517 573 .006** 695 029 4.1%
Perf. 173 236 367 .006** .389 084 21.6%
AMS FSG 244 565 - 567 909 831 .000 0.0%
Perf. 244 339 359 443 584 .000 0.0%
AO FSG 233 468 493 J21 .689 007 1.0%
Perf. 233 261 307 172 396 016 4.0%
AV FSG 197 454 462 197 807 .000 0.0%
EN FSG 781 589 592 412 818 004 05%
EM FSG 805 447 456 .064 686 .003 0.4%
FC FSG 727 441 460 .005** 197 004 05%
GMG FSG 393 423 445 .061 747 .004 0.6%
BT/MM FSG 837 395 407 133 550 .003 0.5%
0S FSG 622 558 576 .001** 814 006 0.7%
Perf. 622 524 564 .000** 809 019 2.3%
RM FSG 250 482 532 .003** .700 024 34%
272(1) FSG 484 .388 422 .003** 703 013 1.8%
272(2) FSG 283 414 432 262 742 002 0.3%
Perf. 283 217 343 .000** 468 075 15.9%
732 FSG 421 532 il .000** 814 015 1.9%
Perf. 421 265 380 .000** 329 .089 27.0%
13F FSG 819 527 586 .000** 785 034 4.3%
Perf. 819 425 448 .001** 730 013 1.7%
11HH) Perf. 554 259 .305 004+ 333 027 8.2%
11H() Perf. 320 308 418 000** 402 076 18.8%
19K Perf. 1106 190 194 739 238 .000 0.0%

1 Test scores comprising Content Dimensions are standardized scores based on the 1991 DoD applicant

population.
Equations for the Content Dimensions are as follows: ASVAB Content Dimensions: Verbal = (WK + PC + .5(G8s)),
Math = (AR + MK), Clerical = (CS + NO), Technical = (AS + EI + MC + .5(GS)); ECAT Content Dimensions:
Working Memory = (SM + MC + .5(FR)), Spatial Ability = (ID + AO + SO + .5(FR)), Perceptual Speed = (TI),
Psychomotor = (T1 + T2).

2 Multiple Correlation for the four ASVAB Content Dimensions.

3 Multiple Correlation for the four ASVAB Content Dimensions and all four ECAT Content Dimensions.

** p < .01,




Table 21

Joint-Service: Fully Corrected Incremental Validities over ASVAB for Content Dimensions

Predictor Rysvase: Entering Pto Rysvagrecar- Deletion P to
aR Entert aR . Delete!
Working Memory 647 .005 .000** 653 .000 000**
Spatial Ability 649 007 .000** 652 002 .001**
Perceptual Speed 645 002 .000** 652 001 .000**
Psychomotor Skill 648 005 .000** 651 .002 J001*

1 Probabilities pertain to differences between uncorrected multiple correlations.

* p< .05,
** p < ,01.




Table 22

Joint-Service: Fully Corrected Incremental Validities of ASVAB + ECAT over ASVAB for Content Dimensions School).
School  Criterion Risvasnr Entering Pto Rusvaseecar-1 Deletion Pto
aR Enter! aR Deletel
Working Memory Composite:
AE FSG 721 025 .001°** 721 .003 146
Perf. 477 .088 .000** 454 .020 .050*
FC FSG 797 .000 422 .801 .000 364
oS FSG .820 006 .000** 818 .003 .005**
Perf. 826 017 .000** 824 005 .002**
RM FSG 710 .010 .014* 718 .006 047
272(1) FSG 710 007 .006** 714 .001 185
732 FSG 821 007 .001** 826 .004 .009**
Perf. 380 051 .000** 400 .018 007**
13F FSG 809 024 .000** 816 .002 012
Perf. 741 011 .000** 740 .002 061
11H(H) Perf. 338 .006 069 362 .000 855
11H(A) Perf. 418 016 .019* 480 .000 664
Spatial Ability Composite:
AE FSG 720 024 .002** 720 004 128
Perf. 457 068 .002** 468 .005 212
FC FSG .800 .003 .003** 797 .003 .001**
oS FSG 818 004 .001** 820 001 178
Perf. 824 015 .000** 825 003 012*
RM FSG .705 006 .052 723 .001 227
272(1) FSG 1 .009 .003** 714 .001 166
732 FSG 818 004 .014* 828 .001 117
Perf. 37 042 .000** 405 .013 .011*
13F FSG 816 031 .000** 810 .009 .000**
Perf. 738 009 .001** 743 .000 364
11H(H) Perf. 348 016 .007** 357 .003 149
11HQ)  Perf. 421 .018 .011* 480 .000 586

1 Probabilities pertain to differences between uncorrected multiple correlations.

* p < .05,
** p < ,01.




Table 22 (Continued)

School  Criterion Rusvanet Entering Pto Rasvapeecar-1 Deletion Pto
aR Enter! : aR Delete!

Perceptual Speed Composite:

AE FSG 718 023 .035* 723 .001 209
Perf. 404 015 .101 476 .000 475
FC FSG 797 001 122 799 .001 029+
oS FSG 814 .000 . 729 .820 .000 420
Perf. 810 001 102 829 .000 953
RM FSG 707 .007 .029* 710 .014 .004**
272(1) FSG 709 .006 .010* 713 .002 096
732 FSG 814 .000 378 829 .000 303
Perf. 326 .000 964 420 .000 706
13F FSG 787 002 .014* 819 .000 616
Perf. 731 001 098 743 .000 581
11H(H) Perf. 340 008 .045* 359 .001 248
11H(T)  Perf. 423 021 .008** 476 .002 236
Psychomotor Skill Composite:
AE FSG 704 .008 .048* 726 .000 87
Perf. 412 023 .060 480 .000 850
FC FSG 797 000 491 .801 .000 710
oS FSG 814 .000 290 821 .000 948
Perf. 812 .002 .030* 829 .000 719
RM FSG 698 .000 829 724 .000 441
272(1) FSG .706 004 .039* 715 .000 319
732 FSG 818 004 011 822 .008 .001**
Perf. 342 013 .027* 385 .033 .000**
13F FSG 193 008 .000** 817 .000 367
Perf. 737 .007 .002** 741 .001 119
11H(H) Perf. 356 023 .001** 350 .010 024*
11H@)  Perf. 480 077 .000** 436 .042 .000**

1 Probabilities pertain to differences between uncorrected multiple correlationms.
* p < .05,
** p < ,01.




Table 23

Joint-Service: Fully Corrected Incremental Validities over ASVAB (Individual Tests

Predictor Rusvases Entering Pto Rucvageecar-a Deletion Pto
: aR Enter aR Delete

Individual Tests:

Mental Counters 646 004 000** 654 .000 .020*
Sequential Memory 645 003 000** 654 .000 063
Figural Reasoning 645 003 000** 653 002 .019*
Integrating Details 645 003 000** 655 .000 534
Assembling Objects 647 004 .000** 654 .000 405
Spatial Orientation 646 004 000** 654 .001 081
One-Hand Tracking 647 004 .000** 654 000 .086
Two-Hand Tracking .6747 004 .000** | 654 001 055
Target Identification 645 .002 .000** 654 001 .006**

1 Probabilities pertain to differences between uncorrected multiple correlations.
* p < .05.
** p g .01,




o

Table 24

Joint-Service: Fully Corrected Incremental Validities for Accretion and Deletion of ECAT Tests

Schoo!l  Criterion MC SM FR ID AO SO T1 T2 TI
Accretion:
AE FSG .024**  015** 007 014* .012* .008* 015** 002 011*
Perf. 054**  051**  .054** 023 .028* 015 .022 007 011
FC FSG .000 .000 .001* .002 .002* .001 .000 .000* .000
BT/MM FSG .001 .000 009* 002 .010** 000 .002 .000 .000
oS FSG .007**  .002* .002* .002* .001 .001 .000 .000 .000
Perf. 014**  007**  .004**  .005**  .006** .006** .001 002 .000
RM FSG .005 .006 000 .002 .000 .001 .000 000 .012**
272(1) FSG .010**  .003 .000 .001 .004° .011**  .004* 002 .007**
732 FSG .001 .008** .007**  .001 .000 .004* .003* .004* .000
Perf. 022* 041+ 018° .024**  021** 012* 003 .032** .000
13F FSG 014**  012**  .014**  .016**  .015**  .014**  .008** .005** .002*
Perf. 004* .010** .005** 003* .004* 012* .009** .003* 002
11H(H) Perf. .008* .002 .000 .001 015**  014**  012* 021** .009*
11H(T)  Perf. .002 019* .000 .010* .002 016* 058**  .071** .017*
Deletion:
AE FSG .001 .000 .000 002 .000 000 .002 002 .003
Perf. .000 .000 .003 000 .000 000 .000 .000 .000
FC FSG .000 .000 .001 001 .001 000 .001 .002* .001*
BT/MM FSG .000 .000 005** 000 .006** 002 .005** .004* .000
oS FSG .004** 000 .000 000 .000 004 .000 .000 .000
Perf. .005*  .000 .000 000 .000 002* 000 .000 .000
RM FSG 002 .002 .000 001 .000 .000 .000 .000 .018**
272(1) FSG 003 .000 .000 000 .000 .005* 001 .000 .003
732 FSG 000 .003* 002* 000 .000 .001 000 .001 .000
Perf. 000 011* 000 006 .000 .000 .000 036** .000
13F FSG 000 .001 001 002* 001 .002* .000 000 .000
Perf. 000 .003* 000 000 .000 .000 .003* .000 .000
11HH) Perf. 000 .000 .000 000 003 .004 .000 .003 .002
11HA)  Perf. 000 .008 .008 000 .000 .002 .000 011* .001

* p < .05 for uncorrected coefficients.
** p < .01 for uncorrected coefficients.




Table 25

Joint-Service: ECAT Incremental Validitics Over ASVAB rational Composites

Uncorrected LCorrected
School
Sample  Criterion n Rasvas’ Risvaz « eearr P(aAR) Risvas aR Percent Gain
AC FSG n 542 573 S04 822 000 0.0%
Perf. 7] .058 285 245 294 000 0.0%
AE FSG 173 451 546 .000** 652 054 8.2%
Perf. 173 230 366 .000** 421 070 16.7%
AMS FSG ' 244 386 1) | 504 744 .001 0.1%
Perf. 244 238 283 192 535 007 1.4%
AO FSG 233 434 459 178 674 002 0.3%
Perf. 233 .181 235 250 355 000 0.0%
AV FSG 197 437 462 238 .803 .003 0.3%
EN FSG 781 523 543 .000** 738 .031 43%
EM FSG 805 401 421 .003** 665 .007 1.1%
FC FSG 727 381 422 .000** 773 .010 1.3%
GMG FSG 393 352 403 002** 721 014 1.9%
BT/MM FSG 837 353 378 .001** 527 .013 24%
(0 FSG 622 486 558 .000** .780 032 4.1%
Perf. 622 436 546 .000** 758 .059 7.8%
RM FSG 250 A14 484 .001** 666 .030 45%
272(1) FSG 484 303 392 .000** 697 .030 4.5%
272(2) FSG 283 .303 37 .003** 702 .015 2.2%
Perf. 283 173 34 .000** 434 102 23.4%
732 FSG 421 269 436 .000** 654 .083 12.7%
Perf. 421 212 356 .000** 293 .108 36.9%
13F FSG 819 503 568 .000** 739 .064 8.7%
Perf. 819 402 428 .000** 701 019 2.7%
11H(H) Perf. 554 237 289 .003** 318 029 9.0%
11H{J)  Perf. 320 251 394 .000** 363 .097 26.6%
19K Perf. 1106 158 A7 300 218 .002 0.7%

1 Correlation coefficient for the school-specific Operational Composite (OP) and the noted criterion.
Tests comprising the composition of OP for each school are the following: For AV, AO, and GMG schools,
OP = (ARHMK+EI+GS); for AE, AC, and EM, OP = (AR+(2*MK)+GS); BI/MM, OP = (MK+AS); for AMS, OP = (AR+MC+AS);
for RM and OS, OP = (VEHMK+CS); for 11H(H), 11H(I)H, and 19K, OP = (CS+ARHMC+AS); for 13F, OP =
(AR+CSHICH!K); for 732, OP = (NOHCS+VE); for 272(1) and 272(2), OP = (VE+AR).

2 Multiple correlation for the school-specific Operational Composite and all four ECAT Content Dimensions with
the noted criterion.

* p < .05,

** p < ,01.




Table 26
Joint-Service: Fully Corrected Incremental Validities of ASVAB + ECAT Over ASVAB rational Composites (by Schoof).

School Operational Criterion Rasvane1 Entering Pto Rusvaneccar-1 Deletion Pto
Sample Compositcl aR Enter aR Delete

Working Memory Composite:

AE oP2 FSG 686 034 .000** 704 .002 187
OoP2 Perf. 489 068 .001** 475 016 . 054
EN OP3 FSG 55 017 015* .769 .000 548
EM oP2 FSG 669 .005 003** 671 .001 .106
FC OP1 FSG T4 -.002 032 .783 .000 553
GMG OP1 FSG 733 012 000** 7131 004 042*
BI/MM OF3 FSG S35 007 004** 541 .000 857
0S OPS FSG 804 024 .000** 807 004 001**
OPS Perf. .803 045 .000** 810 007 000+
RM OP5 FSG 681 015 .003** 695 .002 109
272(1) OP9 FSG 675 .009 001** 697 .000 294
732 OoP8 FSG 712 059 .000** 730 .007 o=
oP8 Perf. 338 045 .000** 313 029 002**
13F OP7 FSG .788 050 .000** .800 .003 025*
OP7 Perf. 7 015 000** n7 .003 077
11H(H) OP6 Perf. 319 .001 120 349 .000 720
11HT) OPé6 Perf. 378 015 025* 462 000 724
Spatial Ability Composite:
AE OFP2 FSG 697 045 000** 695 011 .034*
or2 Perf. 476 056 002+ 485 .006 200
EN OP3 FSG 768 030 000** 57 012 001**
EM OP2 FSG 670 .006 003** 670 002 064
FC OP1 FSG 781 .009 .000** 776 007 000>
GMG OP1 FSG 730 009 002** 734 .001 .180
BT/MM OP3 FSG 542 014 .000** S35 .005 o=
(0] OP5 FSG .808 028 000** 804 007 000
OP5 Perf. 810 052 .000** ©.806 011 000
RM OPS5 FSG 685 019 .002** 686 011 .026*
212(1) OP9 FSG 688 022 000** 692 .004 .018*
732 (o) 3 FSG 126 073 000** 11 026 F111 g
OoP8 Perf. 305 012 007** .398 .003 074
13F OP7 FSG 799 .060 000** M1 012 000**
OoP7 Perf. TJ14 013 .000** 719 .001 245
11H(H) OP6 Perf. 336 018 003** 340 007 060
11HI) OP6 Perf. 386 023 006** 462 .000 452

1 OPl: (ARHMK+EI+GS) OP2: (AR+(2*MK)+GS) OP3: (MK+AS) OP4: (ARHC+AS) OP5: (VEHMK+CS)
OP6: (CS+ARHMC+AS) OP7: (ARHCSHMC+MK) OP8: (NO+CS+VE) OP9: (VE+AR).
2 Probabilities pertain to uncorrected multiple correlations.




Table 26 (Continued)

School Operational Criterion Risvane1 Entering Pto Rasvasercar-1 Deletion Pto
Sample Composite! , aR Enter aR Delete

Perceptual Speed Composite:

AE or2 FSG 669 017 .009** 703 003 146
oP2 Perf. 432 011 067 493 .000 422
EN OP3 FSG 738 - 000 .026* .769 .000 341
EM or2 FSG 664 .000 278 670 002 025+
FC OP1 FSG T2 .000 27 781 002 022¢
GMG OP1 FSG 720 .000 410 733 .002 077
BT/MM OP3 FSG 530 .003 .028* 540 .000 A44
(o} OPS FSG .781 .001 119 812 .000 403
OP5 Perf. 764 .006 .005** 818 000 965
RM OP5 FSG .664 .000 176 .687 .010 .011*
272(1) OP9 FSG 681 015 .000** 692 004 .039*
732 ors FSG 655 .001 439 737 .000 415
OP8 Perf. 287 000 587 403 .000 527
13F OoP7 FSG 766 027 .002** .803 .000 257
oP7 Perf. 104 003 .033* 720 .000 319
11H(H) OP6 Perf. 324 006 .036* 347 .000 255
11HI) OP6 Perf. 395 031 002** 455 .005 134
Psychomotor Skill Composite:
AE OoP2 FSG 677 025 .004** .708 .000 729
or2 Perf. 443 .023 .028* 497 .000 946
EN OP3 FSG 748 010 .005** .768 .001 210
EM OP2 FSG .665 .000 203 672 .000 589
FC OP1 FSG 774 002 .041* 782 .001 261
GMG OP1 FSG . .003 .033* 735 .000 413
BT/MM OP3 FSG 530 .002 .037* 541 .000 675
0s OP5 FSG 785 006 .003** 812 .000 706
OP5 Perf. 173 015 .000** 817 .000 314
RM OP5 FSG 662 .000 632 698 .000 553
272(1) OP9 FSG .681 014 .000** 694 .002 092
732 OP8 FSG .654 .001 855 733 004 o=
OP8 Perf. 323 .030 .003** 341 061 000
13F or7 FSG .7T70 .031 .000** .803 000 2m
OoP7 Perf. 709 007 .001** 719 001 109
11H(H) OP§ Perf. 340 021 .002** 337 010 025+
11HQ) OPé6 Perf. 456 .093 .000** 412 048 525

1 OP1l: (ARHMK+EI+GS) OP2: (AR+(2*MK)+GS) OP3: (MK+AS) OP4: (ARHMC+AS) OP5: (VEHMKHCS)
OP6: (CS+ARHMC+AS) OP7: (AR+CSHMCHK) OP8: (NO+CS+VE) OFP9: (VE+AR).
2 Probabilities pertain to uncorrected multiple correlatioms.
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Table 28

Joint-Services: BCAT validities for Predicting Performance and FSG Criteria’,

Predictor Criteria Rasvas Riusvas « car aR Percent Gain

All Tests/Content Dimensions Added to ASVAB:

Individual FSG 1872 8011 0139 1.77%
Tests: Performance .6033 6364 .0331 5.49%
Content FSG 7828 7983 0155 1.98%
Dimensions: Performance 5955 6320 0365 6.13%

Individual Content Dimensions added to ASVAB:

Working Memory: FSG 7828 7933 0105 1.34%
Performance 5955 6207 0252 4.23%
Spatial: FSG .7828 7949 0121 1.55%
Performance 5955 6182 0227 3.81%
Perceptual: FSG 7828 .7853 0025 32%
Performance 5955 5979 .0024 41%
Psychomotor: FSG .7828 7859 0031 A0%
Performance 5955 .6033 0078 131%

1 Multiple correlations are fully corrected and averaged across eight schools (i.e., AC, AE, AMS, AO, OS,
272(2), 732, and 13F).




Table 29

- Joint-Service: Relative Ranking and Percent Gain Over ASVAB for Each ECAT Test for FSG and Performance Criteria'

Test FSG Performance

SM 3 (.76) 1(259)

FR 45(75)  419)

S

45(.75) 5 (1.56)
AO 6 (7 2 (2:30)
OR 2 (1) 6 (1.46)

MC 1 Q1D 3220

T 8.5 (.24) 9 (41)
T1 7 (51 7(1.23)
v) 85 (.24) 8 (1.19)

1 Percent gain over ASVAB in correlation points is displayed in parenthesis




Table 30

Joint-Services: Test Weights for Methods of Estimating g.!

-

Test ASVABg AFQTg PSYCHg ASVABECATg
ASVAB Tests:

GS 161 - 500 091
AR 159 1.00 591 096
WK 158 - AT3 086
PC 149 - 443 081
NO 100 - 306 057
cs 094 - 289 055
AS 117 - 307 066
MK 141 1.00 543 086
MC 151 - 529 092
EI 139 - 388 077
VE - 2.00 - -
ECAT Tests:

MC - - 559 082
SM - - 544 on
FR - - 750 088
ID - - 591 089
AO = - 575 g 087
SO - - 544 085
T1 - - -345 -062
T2 - - -370 -068
TI - - -291 -054

1 For all methods except AFQT, the test scores were standardized to z scores based on the 1991 DoD applicant
population.




Table 31

Joint-Services: Average Corrected Intercorrelations and Validities of g Score Composites for All Schools.

I ASVABg AFQTg PSYCHg
ASVABg £33 -
AFQTg 603 938 -
PSYCHg 626 23 878 -
ASVABECATg 629 936 882 999

1 Average validity coefficient using primarily FSG criteria across all schools.




Table 32

Joint-Services: Combined Sample Regression Analyses for FSG and Performance Criteria.!

Wherry-Corrected Fully Corrected
FsG LPerformance ISG Performance

Order of

Entry Test  Average R Test  Average R Test Average R Test  AverageR
1 AR 631 AR 441 AR 677 AR 509
2 WK 672 cs 474 WK 721 CS 547
3 MK  .697 sm 1497 MK 747 sm 572
4 ao 711 AS 517 ao 762 AS 594
5 cs 722 MK 528 cs T4 MK 607
6 AS 732 2 537 AS 785 t2 617
7 PC 736 id 542 PC 790 fr 623
8 sm .740 WK 547 sm 793 WK 628
9 SO 742 mc 549 SO 196 ao 631
10 GS 743 PC 551 GS 797 t1 633
11 t1 744 GS 552 tl 798 PC 634
12 fr 745 t1 553 fr 799 GS 636
13 EI 746 fr 554 El .800 mc 637
14 mc 746 MC 555 mc .800 MC .638
15 MC 746 ao 555 MC 801 ti 638
16 ti .746 ti 556 ti 801 50 638
17 t2 747 s0 556 t2 801 NO 638
18 id 747 NO 555 id .801 id .638
19 NO 746 EI 554 NO 801 EI 637

1 ECAT predictors are shown in lowercase.




Table 33

Joint-Services: Order of Entry, Tests, and Average Multiple Correlations for Combined Sample Regression Analyses.’

Analysis One? Analysis Two® Analysis Three*
Order of
Entry Test  Average R Test  Average R Test  Awverage R
1 AR 517 AR 517 AR 543
2 GS 558 GS 555 GS 583
3 MK 574 MK 570 MK 598
4 AS 593 AS 588 AS 617
5 CS 604 - CS 598 Cs 628
6 2 611 t2 .605 2 635
7 PC 617 PC 609 PC .640
8 ao 621 ao 613 ao 644
9 EI 625 EI 616 El 647
10 fr 628 fr 618 fr 649
11 WK 630 WK 619 WK 650
12 SO 632 SO 621 so 652
13 sm .634 sm 622 sm 653
14 ti 636 ti 6224 ti 654
15 NO .638 NO 6231 NO 6543
16 mc 639 t1 6234 mc 6546
17 tl 640 mc 6237 t1 6550
18 MC 641 MC 6239 MC 6552
19 id 642 id 6235 id 6548
1 ECAT predictors are shown in lowercase.
2 Coefficients are corrected for predictor restriction of range.
3 Coefficients are cgrrected for predictor restriction of range and shrinkage.
4 Coefficients are corrected for range restriction, shrinkage, and criterion unreliability.




Table 34

Joint-Service: Schools Classified by Complexity Level

Complexity Level

Medium

High

Very High

11H (1 & H)
19K

BT/MM
73230

13F

AO

AV

FC

GMG

AC

oS




Table 35

Joint-Service: Average and Incremental Validities by Level of School Complexity.

Complexity

Level® Risvas Rusvas + ecar aR Percent Gain
Very High (3) 7961 8054 0093 1.17%
High (9) 7509 7553 0044 59%
Medium (3) 7006 7227 0221 3.15%
Low (3) 2993 3201 0208 6.95%

1 Number of schools in the complexity level appears in parentheses.
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