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A study was conducted to investigate the validity of
he Armed Services Vocational Aptitude Battery (ASVAB) and of
ducational data for Air Force technical training, to investigate the
nique ccentribution of both educational data and test data in
o

o

redicting Air Force technical training success, and to assess
mogenzity cf prediction equaticus for sub~groups defined by race
and sex. Data were collected by using ASVAB-Form 3 for all Air Force
nonprior service enlisted accessions from September 1973 through
October 1975. The analyses included 43 clusters of enlisted training
courses (fcr example, intelligence, audiovisual, and wveather). Both
test data and educaticnal background data proved useful for
rxediction of Air Force technical training performance; moreover,
when used in combination with each other, more accurate predictions
were possilkle than through the use of either alone. Generally, test
data alone provided more accurate predictions than did educational
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prediction equations were nct hcmcgeneous (i.e., the sub-group
equations differed from each other enough that added accuracy in
prediction cculd be achieved by using a separate equation for each
sub-group). Predictions based on educational information were more
susceptible tc race bias than those based on test data. (Tables of
data appear throughout the report.) (LMS)
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PREDICTION OF AIR FORCE TECHNICAL TRAINING SUCCESS
FROM ASVAB AND EDUCATIONAL BACKGROURND

I. SUMMARY

The objective of this study was to (a) investi-
wite validity of the Armed Services Vocational
Aptitude Battery (ASVAR) and ol educational
data for Air Foree technical truining. (b} investi-
gate unique predictive contribution of  both
cducational datn and test data in predicting Air
Faree technical training success, and (c) assess
huntogeneity  of prediction equations for sub-
groups defined by race and sex.

Data were collected using ASVAR-3 for all Air
Force non-prior service enlisted accessions in
September 1973 through October 1975, The
analyscs include 43 clusters of enlisted training
courses based upon {requency counts of cases
entered into various technical courses. The major
criterion was final school grade (F5G).

Rescarch  results (since World War ) have
frequently found that Blacks do less well on test
measures than do Whites. possibly due to social,
economic, and educational deprivation rather than
potential. Sex fairness of tests is another problem
currently in question by researchers. This study
resulted from an Air Force Military Personnel
Center (AFMPC) request for an investigation of
the ethnic fairness of education data as opposed to
test scores for classification.

Variables used in the study were (a) an Armed
Forces Qualification Test (AFQT) score and four
Air Foree Aptitude Indexes (Al) (Mechanical,
Administrative. General, and Electronics), (b) a
series of 41 binary variables indicating successful
completion or non-completion of 41 specific high
school courses, (c) disposition from training
(graduation vs. failure), (d) fina school grade, (¢)
ethnic identity (caucasian, Black, or other minor-
ity () sex (male or female), and (g) course cluster
identity.

Half of the male Caucasians in cach of the 43

index (Elj development sample, and the remaining
cases were used in cross-validation of the El
validation of the ASVAB, and equity analyses. The
ET was based on a unique key:derived from the
binary course completion variable for each case in
each of the 43 clusters. :

Each of the clusters was divided into race sub-
samples and then redivided into subsamples of

males and females. Validities, using FSG  us
criterion, were then obtained for (1) the toral
sample within cach cluster, (bj the subsamples
within cach cluster defined by race, and (e) the
subsamples within each cluster defined by sex.

Regressions were run to test the contribution of
educational data to test data und test data to
educational data in prediction of FSG.

Teste of race and sex homogeneity were run for
prediction models based on test data only, educa-
tional data only, ‘and test and educational data
combined.

Results indicated higher zero-order validities for
test data than cducational data. The AFQT
validity was almost as high, and in some cases
higher, than the aptitude composite validities.
Findings show predictions based on educational
information are more susceptible to race bias than
those based on test data. Data also indicated that
race and sex unique predictions based on test and/ .

Files are presently being augmented with new
item response data. Later investigations will
examine appropriateness of composites as
presently constituted, seek more valid composites,
will examine fairness of these with respeet to both
race and sex in anticipation of providing data for
test battery revision and improvement.

1. BACKGROUND

Since World War [, a consistent research finding
has been that Blacks generally perform less well on
test measures than do Whites. This general finding
has held regardless of the test's cognitive content.
It has been assumed by some that the lower test
performance of Blacks doe$ not represent their
true potential, but rather reflects social, economic,
and educutional deprivation. As a consequence, it
has become fashionable to attack test measures as
being unfair to minority individuals and irrelevant
to the accurate prediction of later performances.
More recently, similar concerns about employment
opportunities for women have been voiced.
especially with respect to mechanical and other
traditionally male jobs. However, there has been
relatively little research of note with respect to sex
fairness of tests.

f
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Nunrerous studies have been designed to assess
test lairness or to seck altemative measures which
accurately reflect the refevanmt potential of various
cultural .-;uhgruup:%. It is noted that a test can be

nee in test perforn-
ance. ldl’;t. is not indicative of
measurement hms Whn:n the difference is associ-
ated with a comparable difference in a eriterion of
concern. As carly as 1953 Mary Agnes Gordon
reported i stady in which such a definition aof bias
was implicits she found that regression equations
of final 1ech school grade on aptitude composites
were essentially the same ror Whites and Blacks
and concluded that the use of the same minimum
qualification scores was justified.

Other studies (e.g.. Kirkpatrick, Even, Barrett,
& Katzell, 1968: Lopes. 1966) have tended to
substantiate the cJlaim that Black eriterion
performance may be underestimated by selection
procedures, while still a different group of studics
(Campbell, 1964; Guinn, Tupes, & Alley, 19704,
1970b; Shore & Marion, 1972: Tenopyr, 1967)
have found that Black criterion performance tends
tu be overestimated by tests. Many of these studies
have been subjected to eriticism  which lhas
generally hinged on dilfering definitions of bias;
numerous models foi fairness in selection test use
have been proposed to optimize various definitions
of equitable or fair employment opportunity. For
a summary of these models, see Cole, 1973 It is
important that research demonstrate not only
overall predictive utility of selection measures but
utility and similarity of relationship within various
subpopulations as well. Beyond that, the decision
about the way in which a valid test is to be used is
a policy matter,

In September 1973, the Air Force discontinued
use of the AFQT and the Airman Qualifying
Examinatior (AQE) for nonprior service enlisted
selection and initial classification in favor of the
ASVAB. In computation of Al for the AQE, extra
raw scoré points were awarded for completion of
certain high school courses. Thizs was based on a
series of studies which had demonstrated unique
predictive validity for high school course infor-
mation in the context of test data (Brokaw, 1963;
Judy, 1960, 1965; Lecznar, 1964),

In the conversion to ASVAB, educational
points were dropped from the composites. This
was main!y b«:csuse; inclusicm csf ';uch pnintv’
s,LﬂI in h!gh SL—hDDL this was ;nu;al J,f'te,r thr:
decision to accept scores achieved in the institu-

tional testing program for enlistment  purposes
Following  graduation.  In addition, subsequent
analyses indicated that, in operational application,
educational data’s contribution to validity was
relatively minor (usually cnhancing validity by
about .05 correlational points), but its inclusion
increased correlation among composites by an
appreciable mmotnt,

Because in the late 19605 and early 19705 lests
had come under such extreme eriticism as being
biased toward ‘minorities, it was thought that
research into selection and  classification
techniques other than traditional aptitude tests
might prove worthwhile. C‘unscqncntly an investi-
gation of the ethnic fairness of educational data
was initiated. However, a review of previous Air
Forece research on use of educational data
indicated that:

I, Race and sex were not included as varinbles
in the studics.

2. Typically, validity of the AQE's sclector
composite_for a specialty was higher than the
validity of'a compuosite of educational variables.

3. Educational variables contributed signif
cantly to test variables in the prediction of training
success, but their unique contribution was less
than the unique contribution of test variables.

Purposes of this study are to (a) investigate
validity of the ASVAB and of educational data for
Air Force technical training, (b) investigate unique
predictive contribution of both educational data
and test data in predicting Air Force technical
training success, and (c) assess homogeneity of
prediction equations for subgroups defined by race
and sex. Data assembled for these analyses cover
Air Force accessions for September 1973 through
October 1975, a period when ASVAB Form 3 was
used for Air Force production testing.

Data Description

A basic data file was dev=loped from a collation
of the Air Force's Processing and Classification of
Enlistees (PACE) file with Air Force technical
training files” The file included all Air Force non-
pr‘itjr' s&rvﬂ;e Enlisted acéessinns in Sx:pten'lbcr l'i}73

entered into various tcghmcal courses  were
obtained; on the basis of these counts and
consideration of course similarity, specialties were
aggregated into 45 clusters for analysis. Inspection
of technical training data on thesc 45 clusters
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revealed that, Tor two of them, linal course data
were not recurded; consequently, analyses
reported here are based on 43 clusters al enlisted
training courses. In this respect. it is noted that,
generally, course attrition rates were quite low. As
a result of this extreme split, a pass/fuil dichotomy
was judged to be a tairly poor criterion for the

: ¢ 1'SG, which reflects differences in
end ﬁmduLt “quality.” was used as the major

eriterion.

Variahtes rewsined in the working file were (1)
an AFOT score and four Air Force Als (Mechan-
ical. Administrative, Generul, and Electronics), all
derived from ASVAB-3; (b) a series of 41 binary
variahles indicating successful completion or non-
completion of 41 specific high school courses
(coded } for successful completion, 0 otherwise):
(¢) disposition [rom training (graduation vs.
failure): (d) finyl  school grade (available on
araduates only}: () ethnic {dentity (caucasian,
Black. or other minority): () sex (male or female):
and () course cluster identity.

Procedure

The basic working file was divided quasi-
randomly into two files. Within each of the 43
gluqtcrx hm’ uf thu lxvaildble c;;\umqidn nmlcs were

rL;tnc_tmﬂ - [hh one L,I'GUP was tu qvmd
depletion of minority cases for later phases of the
analyses. Remaining cases were held out In a
second file for use in cross-validation of the EI
validation of the ASVAB, and use in equity
analyses. ;

For each of the 43 clusters, the El sai’nplc'w;\s
divided into an upper and lower criterion group
from consideration of the two criterion variables.
Failure cases (for whom no FSG was available)
were assigned to the lower group along with those
ﬂmdugt&‘a with the lowest FSGs. The 41 binary
ieh school course variables were item analyzed
agamst this dichotomy, and the significantly
positively correlated (at the .05 level or better)
ones were assigned a scoring weight of +1 while
those showing significant negative correlation were
assigned a scoring weight of -l. The El develop-
ment samples were excluded from all succeeding
analyses; thus, all validities reported in the study
represent cross-validation values.

For each remaining case in each of the 43
clusters, the educational variables were scored to
obtain an El using the key derived, as described
above, Note that a unique key was used for each

of the 43 clusters (i.c., the key was based on
analysis within  that cluster). Al subsequent
analyses were based on the holdout cases. and
analyses were conducted. . tor each < cluster
separately.

Validities of all test measures and of the El
were Lmnpmcd Fur subsamples (defined by race
and by sex) in cach of the 43 clusters. To
accomiplish Llus thL samiple was first divided into
subsamples of caucasians, Blacks, and other minor-
ity members, and validations were accomplished
for these race subsumples, They were then
redivided into subsamples of males and females,
and the validations were accomplished separately
for sex subsamples. In addition, validities were
computed for the total sample within each cluster
(i.e., for the cluster sample without regard to
ethnic identity or sex). The criterion used for
these validations was final school grade. The
within-subgroup validations were accomplished
only for subgroups with 24 or more cascs. The
total number of cuses in a cluster, therefore, is not
necessarily the sum of race or sex subsamples upon
which subsamiple validations were based since the
clusters include subsamples with less than 24 cases.

Since current Air Force selection and initig
assignment is based upon consideration of both
thL AFQT score and one of the four Als (Mechan-
trative, General, or Electronics), three
I i models for use in testing the contribu-
tion of educational data to test data in prediction
of final schiool grade and of test data’s contribu-
tion to educational data in mauking these same
predictions were established for each cluster. The
full model employed the AFQT, the Selector Al
and the EI as predictors of FSG. The second
restricted model used AFQT and the Selector Al
as predictors, and the third model employed only
the EI as a predictor. Comparison through the F
statistic of predictive effectiveness of the full
model with the predictive effectiveness of the
sccond model tests the independent contribution
of the EI to prediction (the null hypothesis is that
the EI, considered in the context Df the test data,
makes no contribution to predmlmn of F5G).
Similar comparison of the full model with the
third model tests the hypothesis that the test data
contribute nothing to prediction when considered
in the context of the EL

For each case in the cross-validation sampl&s a
file of certain basic predictors and a series of
generated vanables was established for use in
testing race and $ex equity hypotheses, Variables
employed are identified as follows:
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{R) Three ethnic identity variables—each var-
able was binary (coded 1 if a member of a defined
race group, 0 otherwise). The groups coded were
caucasian, Black, and other minority.

(5) Two sex identity variables—binary vari-
ables identifying cases as male or female.

(QT) AFQT score—a continuous score from
ASVAB which is used for initial selection
dacisions.

(SAD) Selector Al-a continuous score from
ASVAB used in making initial assignments; score
used was the usual selector score for the job
cluster.

(ED) Education Index—derived from the 41
educational variables which were keyed against
training success.

(RXQT) Three variables for interaction of race
with AFQT-obtained as the product of each
ethnic identity variable in turn with the AFQT
score (thus, for a specific race group, . the inter-
action variable consists of AFQT score for
members of that group, and of zero values for
non-members).

(RXAI) Three variables for interaction of race
with the selector Al computed like (RXQT) above,
but using Selector Al rather than AFQT.

(RXET) Three variables for interaction of race
with EI computed like (RXQT) above, but using
the El rather than AFQT.

{SXQT) Two variables for interaction of sex
with AFQT computed as the product of the sex
identity variables with AFQT.

(SXAD) Two variables for interaction of sex
with selector Al-computed as the product of sex
identity variables with the Selector Al

(SXEI) Two variables for interaction of sex
with the El-computed as the product of sex
identity variables with the EL

To ascertain homogeneity of separate race and
sex prediction equations, a seres of regression
models was established and compared via the F
statistic. The full models consisted of the appro-
priate binary membership variables (for race or
sex) and the appropriate interactions. Comparison
of the predictive efficiency. of this model with the
predictive efficiency of appropriate basic
predictors only tests the hypothesis that race (or
sex) regressions are homogenecus. I this com-
parison is significant, then comparison of the full
model with a mode] in which the appropriate basic

8 417

predictor variables and membership variables are
included, but from which the interaction variables
are excluded, tests for homogeneity of regression
slopes. )

If the hypothesis of equation homogeneity is
rejected, equation differences can be a function of
(a) different equation slopes (ie., differing
increases in predictor value per unit of criterion
increase), (b) different intercepts (ie., equation
constants), or (c) some combination of (1) and (b).
Thus, if the hypothesis of equation hom ogeneity is
rejected, proper procedure is to test next for slope
homogeneity; if slope homogeneity is not rejected,
it can be assumed that the difference is attribu-
table to intercept. Moreover, if the dope
homogeneity hypothesis is rejected, then the
question of intercept homogeneity is meaningless
since, with differing slopes, distance between the
regression lines differs at different levels (intercept
is only one point along these lines). Shore and
Marion (1972) provide useful defmitions of the
meaning of slope and intercept, and might be
useful to the reader who wishes detailed definj-
tions of these terms.

Tests of race and sex homogeneity were run for
prediction models based on test data only (AFQT
and the Selector Al), educational data only (ED,
and for test and educational data combined.

It should be noted that all correlational values
computed and reported in this study are obtained
values which have not been corrected for range
restriction. This is because the assumptions of such
corrections are not met by the data; specifically,
the test predictors are normed on a rectangular,
rather than normal, metric, and selection based on
them is complex, not meeting the selection
assumptions of the range correction formulae.
Consequently, all validity values reported are
underestimates of “full range” validity.

1. RESULTS

Table 1 lists the 43 job clusters used in this
study and shows the number of cases in the cross-
validation sample (Total N) along with the N’
available within each of the race and sex sub-
samples. A blank entry for a subsample indicates a
cell with too small an N for separate analysis, The
cases were used in overall analyses. For example,
in group 09 (Training Devices) of the total N of
178, 170 were caucasian (leaving only eight ethnic
minority cases). It should b~ noted that ethnic
minority and female cases enumerated here
represent all available cases for the time period
covered in the study; however, caucasian and male
counts are reduced b=cause a random half of the

I
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Tuble 1. Within Subgroup Sample Sizes

Other

Male

Female

Cauc  Blagk ]
Group Job Area N M Min. M N N L &

(1 Intelligence (20X ) T 245 43 - 235 55 250
(12 Aundiovisual (23X 3N 171 43 - 183 31 214
03 Weather (25X3X) 37 35 - 278 96 374
(14 Cominand Control Systems Operator ’

(27X3X) 664 130 - 790 115 905
05 Comnunications Operations (29130 369 195 - 409 158 567
{its Conmmunications-Flectronics Sy<tems

{I0XIX) 1,849 181 53 1,740 343 2,083
(7 Missile Flectronic Maintenance

(3X3IX) 544 53 - 517 95 612
(I8 Avionics Systems (32X 3X) 2,163 244 57 2,014 450 2464
IR Training Devices (34 X3X) 170 - - 158 — 178
1) Wire Communications Systems Miintenance

(361/3X0) 226 66 - 303 = 303
i1 Wire Communications Systems Maintenance .

(362X 224 64 - 287 - 302
12 Intricate Equipment Maintenance .

(40X3X) 75 24 - 101 = 103
13 Aircraft Accessory Maintenance

(42X3X) 1,598 1,041 98 2,187 550 2,737
14 Alreraft Accessory (43130) 193 - = 177 44 221
15 A ft Maintenance (43131 4,559 1.073 104 4468 1,268 5,736
16 ft Engineer (4323X) 1,356 363 44 1,431 332 1,763
17 e Maintenunece (44X3X) 241 52 = 259 36 295
18 lunitions and-Weapcns Maintenance

(46131) 832 162 - 1,008 - 1,008
19 Munitions and Weapons Maintenance

(46230) "912 154 - [,084 - 1,084
20 Munitions and Weapons Maintenance

(46330) 194 - - 208 - 209
21 Vehicle Maintenance (47X3X) 251 28 282 - 282
22 Computer Systems (51X3X) 251 - - 183 86 269
23 Metal Working (53X3X) 653 160 - 659 168 827
24 Mee al (54X3X) 831 297 - 970 181 1,151
25 Struct Pavements (55X3X) 505 15 471 119 590
26 Sanitation (56330) 215 36 - 251 - 251
27 Fire Protection (57130) 507 188 - 709 - 711
28 FFabric and Rubber Products

(58X30) 178 42 = 194 29 223
29 Transportation (60X3X) 1,106 400 40 1,346 200 1,546
in Food Service (62X3X) 156 136 - 284 117 401
31 Fuel Services (63130) 367 165 - 644 - 646
32 Inventory Management (64530) 1,199 587 83 1,313 556 1,869
33 Material Facilities (64730) 481 360 - 541 317 858
34 Accounting and Finance, and Auditing .

(67X3X) 439 100 - 37. 179 551
35 Administration (70X3X) 1.503 1,078 56 1,716 921 2,637
i6 Personnel (73230) 453 180 - 463 185 648
37 Scecurity Police (81130) 2,172 1,222 44 3,438 - 3438
38 Law Enforecement und Corrections

(81230) 1,078 156 - 900 448 1,348
19 Medical (90010) 934 404 28 912 454 1,366
40 Medical (90X3X) 1,385 470 48 1,283 620 1,903
41 Medical (91X3X) 249 48 - 251 49 300
42 Alrerew Protection (92230) 332 63 - 339 63 402
43 241 68 = 212 108 320

Dental (98X3%)

*ace N's or Sex N's do not necessarily cqual toral N, This is because the subsample N's are shown only for sub-
samples with 24 or more cases on which within subsample validities were computed.
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availabie caicasian nmales were used for El
development only and were excluded {rom
subsequent analyses,

Table Al (Appendix A) shows means and
standard deviations of the El, Selector Al (i.c.. the
ASVABR composite used tlor selection for the
specialty), the AFOT, und FSG f{or both total
sample and race defined subgroups while Tahle A2
{(Appendix A} shows similar statistics Tor sex
defined subyroups. Generally, minority race means
on all variables tended to be lower than caue
means excepr on the El on which dlllcrcmu
favored minorities about as often as they favored
caucasians. With respect to the sex breskout,
results were miixed; penerally. female means on the
Sclector Al for mechanical specialties tended 1o be
considerably lower than that of mules, Clusters 10
{(Wire Comnminications Systems Maintenance). 18
and 19 (Munitions and Weapons Maintenance), 21
(Vehicle Maintenance), 26 (Sanitation). and 37
{Security Police) contained no female cases.

Table 2 reports zero-order validities of the El.
the AFQT, und the four Air Foree classifieation
composites against FSG for ethnic and sex
subsamples, as well as for the total sample in each

job cluster. 1t should be emphasized that all of

these correlations represent cross-validations since
cases utilized in El development were excluded
from this and subsequent phases of the analyses;
these correlations are not corrected for range
restriction. It can be seen from these data that,
generally, the mweasures have useful predictive
validity across race and scx subsamples. Generally,
the test data exhibit a higher zero-order validity
than does the El In addition, it can be scen that
the AFQT usually exhibits validity almost as high
as (or in some cases higher than) the aptitude
composites; this would be cxpected since the
AFQT was designed to measure academic ability
while the aptitude composites were designed to
deal with other facets of relevant ability.

Table 3 reports the multiple correlation of the
ElL the Selector Al, and AFQT with FSG for the
total sample in each of the 43 job clusters; in
addition, it gives validity for the El only and for
AFQT and the Selector Al in combination. It also
reports F ratios for contribution of the EI and of
the two test measures to the full multiple.

In this lable, all F ratios not m:;rkt;d by ia
of the table slmws Lhat géngrally, bath the E]Jand
the tests are valid for predicting FSG with the test
scores typically being more valid than the educa-
tional data. In addition, both kinds of data

generally contribute significantly to prediction. In
m\ly one inii(,nm= out uf Lhu’sc S(’) F ratios for

,,,,, cant P
!uuud andin unly six mstl.nu,s was the F
significant only at the .05 level, All six of these F's
were fur contribution of cducational data. All
remaining F's were significant beyond the .01
level. tmplication of the data in this table 5 that
both test aind educational data are independently
uselul in predicting FSG, but. of the two kinds of
data, test data yield the largest contribution,

To test ‘hypotheses about homogeneity of
separate nice or seX regression equations, u series
of regression problems involving race membership,
sex membership, AFQT, the Selector Al the
Education Index, and interactions of race or sex
imginbership with the other variables as predictors
of FSG were eomputed. Table 4 lists the problems
computed. Table 5 lists the hypoiheses tested
from these problems and indicates which problems
were compared to test each hypothesis, Sub-
hypotheses were tested only when the main
hypothesis was rejected, These regression pmb]em
computations and hypothesis tests were conducted
separately for each of the 43 separate groups.

Tables 6, 7. and 8 summarize tests of
hypotheses about homogeneity of FSG prediction
cquations for the three ethnic groups employed in
the study. For the 43 job clusters, Table 6 presents
d.mz on hypmhescs n,gan;ling, hgnmg;neity Df'
Tablg 7 prcsenls similar data fDr prcdmtmns hast:d
on the El; Table 8 presents these data for
regressions bascd on AFQT, the Selector Al, and
the EL. Tables 9, 10, and 11 present similar data
with respect to homogeneity of separate regres-
sions for males and females. The six hypotheses
from these tables are stated in Table 5 and are
repeated in a footnote to the .table summarizing
their F's. In cach case, the main hypothesis (i.e.,
that the separate race or sex equations are
essentially the same) was tested. The sub-
hypothesis (i.c., the hypothesis that the equations’
slopes are the same) was tested only when the
main hypothesis was rejected.

With respect to homogencity of scparate race
equations, Tables 6, 7, and 8 show outcomes of
the analyses. For test based predictions (Table 6),
the main hypothesis was rejected for 26 of the 43
clusters; for 10 of these 26, the hypothesis of
common slopes was rejected. By contrast, for the
El based predictions, the hypothesis of
homogencovs equations was rejected in 41! of the
43 groups, with the homogeneous slopes

012



Table 2. Educational Index and ASVAB Composite Validities
Against Final School Grade

o
B B e o o 7&5'\"[&% Composite - N o
[roup Sample Educ Indax AFQT Mach Adm Gen Elagt
01 Caucasian 40 39 23 .25 .28 .38
Black .24 28 .27 27 A3 .22
Other Minority - - = - - -
Male 38 39 26 .31 .37 35
Female 39 51 .00 31 43 34
Total .38 42 .25 .30 A0 .37
02 Caucasian .8 .26 21 .40 31 .30
Black A0 —.02 .29 .30 .28 3
Other Minority - - - - - -
Male A .39 .24 .34 41 3 .35
Female ' .43 A5 .27 A5 A8 A48
Total A0 .26 30 41 .33 .35
03 . Caucasian .30 .32 .26 17 .23 37
: Black 22 27 =23 -.08 28 .02
Other Minority - - - - - -
Male : .26 42 27 .26 34 A1
Female . 17 .24 30 21 11 21
Total 25 38 .28 22 28 37
04 Caucasian 23 37 .25 A2 .33 .33
Black .20 24 .16 .11 27 .19
Other Minority = - - - - -
Muale 21 .39 30 17 .35 .37
Female 28 31 23 .01 .29 .28
Total 22 .38 28 .14 35 .34
05 Caucasian .29 .32 19 27 36 29
Black 18 .16 17 11 .23 17
Other Minority = - - - - -
Male .25 .28 .26 .28 35 30
Female .29 .31 15 .20 32 .26
Total 26 .29 21 25 34 21
06 - Cuucasian .29 .33 22 22 35 A4
Black .24 .30 .08 -01 30 34
Other Minority -.03 21 .07 17 02 .30
Male .29 33 .24 .23 35 A3
fFemale 29 43 .15 .28 46 A7
Total .28 34 23 21 34 A4
07 Caucasian .36 .35 22 21 30 .45
Black .06 37 -.08 .26 42 .40
Other Minority - - - - - -
Male 31 36 .22 .26 32 .48
Female 22 46 .24 .20 34 A
Total 30 .37 .22 .23 .31 A5
08 Caucasian .27 .28 .18 .20 30 .32
Black . ]| 21 .28 .14 .20 .35
Other Minority .09 43 22 13 A8 .29
Male .27 27 28 22 30 34
Female 27 .40 13 .27 .29 .27
Total 27 29 22 21 29 23 )
09 Cuueasian 35 32 25 35 a3 32
Black - - - - - =
Other Minority - = = - - -
Male 34 . 30 38 36 32 .34
Female - : - - = - =
Total 32 .32 .26 .37 A3 .32
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- A5V AB Camposite
Group Sample Edue index AFQT Meach Adm Gean Elact

10 Caucasian
Black
Other Minority - - -
Male 23 : ? 3
Female
Total

11 Caucasian
Black
Other Minority
Male
Female - -
Total .20 3

i2 Caucasian .44
Black 15
Other Minority -
Male .37
Female -
Total 40 49 A5

13 Caucasian .2 .32 g
Black 217 19 23
Other Minority .16 .29 3 .
Male .23 .33 40 .26 .35
Female . 3 ! 3
Total . 26 31 A0 .18 3

14 Caucasian 30 .39 39 2
Black - - - - =
Other Minority - - - -
Male 34 44 A8 34 37 53
Female .20 63 .15 42 .36 32
Total A1 A3 ' A5 25 .30 .50

15 Caucasian . .26 .30 34 .16 32 36
Black 18 14 12 06 .15 .19
Other Minority 15 A0/ .24 .28 .30 .38
Male 23 36 38 25 36 39
Female .20 .26 .10 .22 .30 .18
Total .24 32 .34 18 ]| 36

16 Caueasian 35 41 A0 .28 .37 .46 .
Black .22 A8 .29 27 .27 .25
Other Minority 28 34 52 43 .36 45
Male L3l 46 49 A0 46 49
Female 32 32 oo a2 a2 .32
Total .32 42 A3 33 40 46

17 Caucasian 24 3 24 .25 .26 .26
Black .06 23 .23 —-08 19 .20

Other Minority - —
Male .14 .35 B2 - 0 .25 28 3

Female .60 38 21 48 38 18

Total 19 34 .29 26 .28 .29
18 Caucasian .27 .35 32 21 .34 34

Black A1 .08 25 1 A3 A1

Other Minority = = - - -

Male | ] 34

Female - =

Total
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Table 2 (Continued)

Sample

ASVAB Composite

Edug Index

Mech

Adm

(%]
)

(=]
Tt

24

Caucasian
Black

Other Minority
Male '
‘Female

Total

Male
Female
Total

Other Minority -

Male

Female

Total
Caucasian
Black

Other Minority
Male

Female

Total
Caucasian
Blick

Other Minority
Male

Female

Total
Caucasian
Bluck

Other Minority
Male

Female

Total
Caucasian
Black

Other Minority
Male '
Female

Tatal
Caucasian
Black

Other Minority
Male

" Female

Total
Caucagian
Black

Other Minority
Male

Female

Total

= b
[ =g

o
I

[
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|

N
e
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ol o

20

.05

13

40
.30

32
.36
32

15
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T Ty
1 &S
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I

.29
31
24
.35
A2
.33
.37
.34
37
.28
.39
.29
38
.26

24
.30

.26

.38
.28

41
41
.25
.05
.30
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Table 2 (Continued)

- ) - ___ASVAB Composite ] B

Group Sample Educ Indox AFQT Mech Adm Gen Elect

28 Caucadan .37 25 a9 12 .09 .23

Black =13 12 .21 .24 -.08 .03

Other Minority - - - - - -

Male .27 .28 A7 21 .06 .24

Female 44 )| —.09 10 28 .32

Total .28 28 A1 19 A9 .25

29 Caucasian 32 44 .19 .24 39 .34

Black 22 10 05 .00 .14 A3

Other Minority .09 .38 21 -.05 31 14

RS Male .27 43 32 .18 37 .37

Female - .30 .39 A3 21 43 .39

Total .28 43 .23 .20 38 .35

3n Caueagian .07 .13 =.05 A7 .03 =.03

Black .09 .02 .04 .00 ~.16 .08

Other Minority - - - - - -

Male 06 A1 .19 02 -.02 .14

Female .22 18 .14 19 .08 .14

Total .09 10 03 12 -.04 .03

31 Caucasian 17 3l 40 12 .28 .32

Black 17 .05 2 .07 2 18

Other Minority - - = - - -

Male 15 .29 © .39 .20 26 .35

Female - - - - - -

Tatal .15 29 39 .19 26 34

12 Caucagian .28 32 17 .15 .38 .30

Black .26 1 .09 .03 .21 17

Other Minority 19 41 .15 .10 .23 .37

Male .26 .33 .24 a2 37 33

Female 29 24 12 16 28 25

Tatal .27 a0 18 1: .34 .29

33 Caucasian 21 32 19 .19 .34 .27

Black 15 13 .02 .09 .07 .09

Other Minority - - - - - -

Male .14 25 23 .21 .16 .25

Female .22 35 .16 16 .39 28

Total A7 29 17 .19 .26 .25
34 Caucasiifi .27 41 25 .04 .44 Al
Black 22 .24 23 —.06 .26 340

Other Minority - - - - - -

Male .30 36 26 .03 37 41

Ferriale 12 50 .29 .04 .52 42

Total .25 41 27 03 A3 41

35, Caucasian .23 33 17 22 35 .28

Black .23 .20 07 .08 22 a7

Other Minority .18 .08 12 .10 .08 13

Male 27 32 24 .19 A1 32

Female 18 31 19 .19 33 27

Total 23 32 16 .20 32 .27

36 Caucasian .33 30 23 26 50 41

Black .31 26 .00 .07 A8 18

QOther Minority - - - - - -

Male 36 52 28 .22 46 46

Female .25 43 37 27 A7 36

Total .33 50 25 .24 46 A1

14 j_ 6




Table 2 (Continued)

- ~ ASVAB Composite 7 o
Group Sample Educ index AFQT Mach Adm Gen Elect

37 Caucasian .27 .29 19 20 21 24
Black .20 13 16 .09 .05 13
Other Minority .50 44 47 .24 .28 47
Male .24 .30 .29 .23 .21 28
Female - - - -
Total .24 .30 .29 23 w3 28

38 Caucasian .32 35 31 22 .39 .38
Black .33 .32 .13 22 .29 .28
Other Minority - - - ) -
Male .28 39 28 33 .38 .39
Female .29 33 .26 .29 .38 36
Total .30 .38 .32 .26 .39 .39

39 Caucasian ’ .38 39 25 23 38 37
Black 20 .21 10 A3 .12 .22

Other Minority 12 49 32 A9 .25 . .63

. Male 31 45 39 27 36 47

Female i .37 .34 27 29 .33 36

Total 32 42 .29 .28 .34 .40

40 Caucasian 35 39 .25 21 37 .37
Black .26 .24 .16 .1é .26 .22

Other Minority .19 49 4B 33 .45 .35

Male 35 44 Al .34

Female .30 39 .24 17

Total .33 .42 .30 .28

43 Caucasian 31 37 22 23 .37 30
Black .30 .09 .06 .19 .
Other Minority - - -
Male .36 .33 .30 .28
Female 05 44 .19 .00
Total 31 .35 .21 .25
42 Caucasian .21 .24 20 A0 .1
Black .08 13 -.05 =01 =.1
Other Minority - - - -
Male 17 .26 B 14 .10 .20
Female .21 .13 A2 19 .08 09
. Total .18 .26 iy .13 10 .21
43 Caucagian 43 40 .29 35 .40 .38
Black a7 . 45 =01 A6 51 .26
Other Minority - - - - -
Male ' , 41 A7 - 43 41 a1 Sl
Female .38 .37 .20 35 .48 29

Total 39 A3 28 39 A3 .38
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[
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Table 3. Validity and Contribution to Prediction of Final School
Grade of Educational Background and Test Data

Fradictorsd

(1) Tests (I} Tests (i) El ) —
Group + Ei Only Only Tests El

01 .54 47 38 30.53 29.86
02 47 36 .40 7.69 23.76
03 46 40 25 33.80 21.73
04 42 40 22 69.00 10.34
05 41 37 26 32.65 21.77
06 49 46 28 230.17 92.73
07 .50 48 30 66.76 20.22
08 40 36 27 126.45 8138
09 43 37 32 8.66 9.57
10 40 34 23 19.00 15.55
11 37 32 20 16.07 1047
12 .59 .54 40 13.59 8.17
13 46 44 26 251.70 ~54.01
14 .56 55 31 35.03 6.03*
15 43 42 .24 46323 106.63
16 54 51 32 242.55 _ 78.11

- 17 41 40 19 23.40 4,89%
18 45 42 21 98.74 27.64

19 42 40 22 86.99 25.00

20 .55 48 45 14.16 20.80

21 .58 57 26 T 5623 6.75

~22 35 32 13 -~ 15.18 4.17

3 41 © 38 24 57.13 27.77

24 ‘ .50 49 .18 16242 17.19

25 38 38 16 41.07 3.43b

26 .54 49 37 27.40 19.82
27 32 29 20 23.79 15.15
28 45 42 28 16.63 5.62*
29 48 44 28 153.82 80.37
30 18 14 09 4.70 4.66*
31 .32 o 31 15 28.99 5,00*

32 38 32 27 81.10 96.92
33 .33 30 17 36.22 12.98
¥ 42 41 25 38.19 6.52%
35 37 34 23 129.97 69.56
36 .54 .51 33 86.72 2941
37 .36 31 24 136.60 136.60
38 46 42 30 102,71 51.91
39 49 A3 32 118.79 92.71

40 .50 : A5 33 176.04 124.01
41 46 40 31 20.70 17.10

42 - 31 .27 18 14.70 11.68

43 .54 49 39 31.57 24.94

F for Contribution of:

*Predictors for the R's in the columns are: 7
I = AFQT, Selector Al, and Education Index
11 = AFQT and Selector Al
111 = Education Index only,
bNot signiﬁéiﬂé. All other F's are significant at or beyond the .01 level,

*Significant at the .05 but not at the 01 level
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Table 4. Regression Problems Computed® to Test Homogeneity of Race or Sex
Based Equatmns for the Prediction of Teghmcal Tmnmg School Success

Problem Pradictors

1 AFQT, Selector Al

2 Education Index

3 AFQT, Selector Al, Education Index

4 Race, AFQT, Selac:mr Al

5 Race. (Race x AFQTY, (Race x Selector Al

6 Race, Education Index

7 Race, (Race x Education Index)

g Race, AFQT, Selector Al, Education Index

9 Race, (Race x AEQT), (Race x Selector Al), (Racex édg:atlcn Index)
10 Sex, AFQT, Selector Al

11 Sex, (Sex x AFQT), (Sex x Selector Al)
12 Sex, Education Index
13 Sex, (Sex x Education Index)
14 Sex, AFQT, Selector Al, Education Index

15 Sex, (ng X AFQT) (Scx X SEIEcmr AI) (Sax X Educatmn Inde:ﬂ

215 all cases, the eriterion was final school grade.

Table 5. Hypotheses re Homogeneity of Separate Race and Sex Prediction Equaﬁons

PfﬂEllEfﬂl
i ) B Hypathaslsb - - Cflﬁ\ﬁ:rﬁd’
1. Knowledge of race c:Dntnbutas nothing to test based predictions of final S5and 1
schoo! grade. .
la. Race equation slopes are homogeneous. 5and 4
2. Knowledge of race contributes nothing to EI based prediction of final 7 and 2
school grade. -
2a. Equation slopes are homogerneous. 7and 6 :
3. Knowledge of race contributes nothing to test and EI based prediction 9and 3
of final school grade.
3a. Equation slopes are homogeneous. 9and 8
4. Knowledge of sex contributes nothing to test based prediction of final 11and 1
school grade. '
4a. Equation slopes are homogeneous. 11and 10
5. Knowledge of sex contributes nothing to EI based predictions of final 13and 2
school grade. N
Sa. Equation slopes are homogeneous. 13 and 12 ¥
6. Knowledge of sex contributes nothing to El and test based prediction 154and 3
of final school grade. ’
6a. Equstian slopes are homogeneous. 15and 14

Sl:r: Tabh; 3 fnr pmh]um 1dcnn:y

bThc sub- hypn:hgss re slope is tested only when th:: main hypothesis is rejected.
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Tablc 6. Tests of Hypotheses re Race
Equity of Test Based Predictions

e Frod
Group 1 T Hy My,
a1 47 50 .51 2.45* 43

02 36 42 43
03 40 47 47

25757
4.43%% 17

04 40 41 42 -1.81

05 37 .38 138 1.56

06 46 47 47 4.62** 160

07 48 48 49 24

08 36 37 38 6.00** 1.07

09 37 41 41 1.11

10 34 34 36 .88

11 .32 34 37 2.01

12 54 55 56 0 67

13 44 44 45 2.16%  2.38*

14 55 56 56 .87

15 42 44 44 29.02**  5.96**

16 S .53 53 6.99** 2.81*

i7 A0 42 42 1.38

18 42 43 44 2.24% 65

19 40 42 43 4.35%*% 203

20 48 52 55 3.22%% 197

21 .57 58 .58 1.28

22 32 33 35 99

23 38 42 45 9.50%* 6.48%*

24 49 49 49 72

25 38 42 a2 4.01*%* 42

26 49 50 51 239* 197

27 29 40 40 10.81%% 38

28 42 44 46 1.25

29 44 46 48 12.56** 8. 76%*
. 30 Jd423 27 3.85%¢ 220

31 31 41 43 11.01** 235

32 32 33 34 6.05%* 4.69**

33 30 32 34 3.36** 3.09*

34 A1 42 43 1.51

35 34 36 36 9.45%* 280*

356 S 54 54 4.58%* 145

37 31 .38 .38 35.04%*% 3.7]1**

38 42 45 46 7.63** 63

39 43 51 52 25.32%*  5.00%*

40 45 51 .51 27.13**  1.86

41 ., 40 41 42 1.00

42 .27 30 31 1.80

1. ZD

43 ;49 S0 5 1

Pr;:du:‘:ars in the four models are: [ = AF’QT and
Selector Al (Problem 1); 11 = Race, AFQT, Selector Al
{Problem 4): 111 = Race, Race x Selector Al Race x
AFQT (Problem 5),

Bﬁi = Knawledge of race contributes nothing to
test based prediction of final school grade, (Problem
5 vs. Problem 1). Hy, = Equation slopes are homo-
gencous, o

*Significant at the .05 level.

**#Significant at the .01 level,

18

Table 7. Tests of Hypotheses re Race
Equity of Educational Background
Bg:sed Predictions

Ra F forb
Group i It i Ha Hszy
01 38 46 7 46 6.40%+ 81
02 40 48 48 4.65%* A1
03 25 44 44 14.84%% .18
04 22 31 31 12.21%%  1.09
05 26 30 31 4.42*%% 208
06 28 31 32 14.16*%* 3.24%
07 30 34 37 8. 22%* 7 08%*
08 27 30 31 15.72**% 149
09 32 38 39 2.64% .94
10 23 30 33 4,52%* 3 08%*
11 20 28 30 3.85%*% 133
12 40 50 .52 3.59** 118
13 26 31 31 24 43*%*  4.24*
14 31 39 41 4.55%* 1,59
15 24 35 35 105.36** 457
16 32 42 42 41.54%*% 3 10*
17 J9 34 35 6.75%* .95
18 21 31 32 16.82%* 5 70%+
19 22 31 32 16.12** 1.62
20 45 52 .53 3.56%* .59
21 26 .38 38 4 92%* 43
22 A3 .16 .16 35
23 24 36 36 17.56%%* .66
24 J8 28 29 15.80%* 2725
25 d6 31 31 10.93## 26
26 37 48 48 7.98%* 48
27 20 41 41 26.52%* 30
28 28 37 41 5.77** 4.3]**
29 28 39 39 33.26%* 2.72
30 09 22 22 4.13%* 33

23.59** 11
17.00%* 83

31 .5 38 38
32 27 32 32

33 A7 .25 25 7.35%* 1.04
34 25 .32 32 5.92%% 55
35 .23 31 31 32.54* 15
36 33 44 44 17.65%* 1.3]
37 24 38 38 89.21** 262
38 30 39 40 26.31%* 56
39 32 48 49 59.99%* 4.38%
40 33 47 47 67.32%* 231
41 31 34 34 1.39

42 A8 26 27 4.05%* 76
43 ,39 44 46 S 88** 3, ZD*

*Predietors in the four models are: I = Edueation
Index (Prahlcm 2) ll = Raﬁi‘: Educatmn Index (Pmb
lem 6); 111 =
7).

ngz Knowledge of race contributes nothing to
EI based prediction of final school grade (Problem 7
vs. Prablem 1), Hp, = Equation slnpcs are homogentous
(Prablem 7 vs. Problem 6).
*Significant at the .05 level.
**Significant at the .01 Level.

20




Table 8. Tests of Hypotheses re Race
Equity of Educational Background and Test
Data Based Predictions

Ra F forb

Group I 1 i Ha Ha,

01 54 57 5B 2.09* 51

02 47 51 .52 1.80

03 46 .52 .52 4.05%* .02

04 42 43 43 1.95

05 41 42 42 .B6

06 49 50 .50 3.61%* 1,39

07 50 51 .53 2.48% 1.92

08 A0 41 4l 5.02%% 1.3

09 43 47 A48 1.25

i0 40 40 44 1.37

11 37 39 42 1.62

12 59 60 62 77

13 46 46 46 1.69

14 .56 .57 .59 1.16

15 43 46 46 24.15%* 3.64*%*

16 .54 .56 .56 6.00** 1,19

17 a1 44 45 1.54

18 45 46 47 3.08** 1,60

19 42 44 45 305** 164

20 35 58 61 2.68**% 1.53

21 .58 .59 60 1.16

22 35 35 38 94

23 A1 45 48 7.15%%  3,77%*

24 50 50 50 .89

25 38 42 42 2.92%% 33

26 .54 38 .58 1.90

27 32 43 43 B.88%* .06

28 A5 47 .50 1.71

29 48 50 52 10.18%* 5.60%*

30 18 25 29 2.87** 1,53

31 32 42 44 8.70** 1.59

32 238 40 40 4.71%*% 240%

33 33 .34 36 2.01**  245%

34 42 44 44 1.30

35 37 39 .40 7.90%* 202

36 54 57 .57 3.89** 144

37 36 42 43 28.87%** 196

38 46 49 50 7.91%* 1.03

39 49 55 56 18.85%* 2.60*

40 .50 .55 .56 2042%* 10.93*+

41 46 46 47 71

42 31 34 36 1.67

43 54 56 .57 I .60

I’F(diitﬁrs in r_hv. four !ﬂudLlS are: [ = AFQT Selector
Al, Education Index (Problem 3): 11 = Race, AFQT, Sclee-
tor Al, Education Index (Problem 8): [IT = Race, Race x
AFQT, Race x Selectar Al Race x Education Index
(Problem 9).
hH} = Knowledge of race contributes nothing to test
and EI based prediction of final school grade (Problem 9
vs, Problem 3), Hi, = Equation slopes are homogencous
(Problem 9 vs. Problem 8),
#Significant at the .05 level,
**Significant at the 01 level,
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hypothesis being rejected for 10 of these. Thus, it
can be seen that predictions based on educatn:nal
information are much more susceptible to race
bias than are those based on test data. From Table
8, it can be seen that, when separate race
predictions are based on a combination of test and
educational data, the null hypothesis is rejected
only about as often as for the test data alone.

Tables 9, 10, and 11 summarize tests of
homogeneity of prediction equations for males
and females. Homogeneity of test based
predictions (Table 9) and of educational data
based predictions (Table 10) is rejected with equal
frequency for separate sex group equations. How-
ever, slope homogeneity is rejected only once for
tjhe educational data based predictions as
compared with nine times for test based
predictions.

IV. CONCLUSIONS
AND RECOMMENDATIONS

based on jDLﬂt cgnslderatmn csf test and Edugaa
tional data have useful validity across race and sex
groups, selection strategies which consider race
and sex may further improve the system.

The data indicate several things of practical
interest. Both test data and educational back-
ground data demonstrated usefulness for
prediction of Air Ferce technical training
performance; moreover, when used in combination
with each other, more accurate predictions are
possible than through the use of either alone.
Generally, of the two kinds of data, test data alone
provided more accurate predictions than did
educational background data alone, and, more-
over, introduction of test data to a prediction
cquation based on educational background
provided a larger increase in prediction accuracy
than was achieved with introduction of educa-
tional background into a test-based prediction
equation. These observations also hold for
prediction equations based on specific race or sex
subsamples.

Another finding of particular note was that, in
many instances, separate race ©Or sex group
prcdictian equatians are rmt hamngeneaus (ie
s:ngugh that addgd acguracy in predlchcn is
achieved by using a separate equation for each sub-
group); this observation is more often true for race
based subgroups and for predictions based on




Table 10. Tests of Hypotheses re Sex Equity

Table 9. Tests of Hypotheses re Sex 1
of Educational Background Based Predictions

Equity of Test Based Predictions

éa Fh‘:rh o - ;‘\!737 ) Ffﬁrb
Group i 1 i Hg Haa Greup 1 i " Hs  Hss
01 47 47 48 1.03 01 38 41 4l 3.84* 20
02 .36 .36 .37 51 02 .40 40 .40 .19
03 40 41 42 2.21 03 .25 26 .26 47
04 40 41 4l 65 04 22 22 .22 71
05 37 37 37 48 05 26 .26 .26 .18
06 46 .46 46 1.76 06 .28 .29 .29 8.63%*
07 .48 .48 49 2.95%  3.70* 07 .30 30 .30 73
08 36 .36 .37 6.93** 10.10%* 08 .27 21 27 1.85
09 .37 .40 41 1.97 09 .32 37 .37 3.52% 08
11 .32 .35 36 2.58 11 20 27 27 501* 32
12 54 .54 57  1.52 12 40 41 44 2.23
13 44 44 44 1.70 13 26 26 .26 4,55% 235
14 .55 .55 .58 3.60%  5.04%* 14 31 38 38 6.35%* 30
15 .42 42 43 20.55%F 30.47** 15 24 26 26  28.24%*
16 .51 .51 .53  12.44%* ]853%* 16 32 32 32 88
17 .40 .40 40 30 45 17 19 .19 .26 5.02%% 9 5%k
20 48 .53 .53 4.44 20 .45 48 48 2.88
22 32 34 36 2.25 22 .13 15 .16 73
23 .38 38 40 4.48%*  5.70%* 23 24 24 24 52
24 49 49 49 4.50%* 5.46%* 24 18 21 21 751%* 252
25 .38 38 40 4.57%*%  6.76** 25 16 .17 17 63
27 9 29 .29 1.36 27 20 21 21 1.25
28 42 42 46 3.04*  4.54 28 28 .29 30 1.14
29 44 A4 44 .89 29 28 28 .28 2.68
300 .14 28 .29 9.03** 62 30 .09 .26 27  1338*%* 1.11
31 31 31 31 31 A5 .15 .15
32 .32 32 32 1.04 32 27 271 27 1.71,
33 30 .31 .33 5.85%*% 8 ]5%* 33 .17 .18 .18 1.46 221
34 41 41 A2 1.28 34 25 25 .27 .70 .
35 34 34 34 3.58* 89 35 23 25 .26 2001%*% 2,54
36 .51 .52 .52 1.11 36 .33 34 34 3.78% 1.31
38 42 44 44 9.08*%* .33 33 30 33 .33 1332%* 3
39 43 44 44 5.13%% 135 39 32 33 33 4,82%* 138
40 .45 45 45 3.41% 262 40 33 33 33 2.03
41 40 41 41 91 41 31 32 .34 2.78
42 27 29 30 2.21 42 18 23 .23 4.38%
43 49 .50 .50 43 39 40 40 1.77

1.93

Apredictors in the four models are: 1= AFQT, Selector
Al (Problem 1); 11 # Sex, AFQT, Selector Al (Problem 10);

11 = Sex, Sex x AFQT, Sex x Selector Al (Problem 11).

b

) . : : ,
"H4 = Knowledge of sex contributes nothing to test

based prediction of final school grade (Problem 11 vs,
Problem 1). H4, = Equation slopes are homoegencous

(Problem 11 vs. Problem 10),
*Significant at the 05 level,

#%§ignificant at ¢he .01 level,
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Apredictors in the four madels are: 1= Edueation Index

(Problem 2): 11 = Sex, Education Index (Problem 12); 11 =
Sex, Sex x Edueation Index (Problem 13),

ng, = Knowledge of sex contributes nothing to Eduea-
tion Index based prediction of final school grade (Problem
13 vs, Problem 2). Hg, = Equation slopes are homogencous
(Problem 13 vs, Prablem 12).

*Signifieant at the .05 level.
*+¥Significant at the .01 level.

i3
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Table 1]. Tests of Hypotheses re Sex Equity
of Educational Background and Test
Data Based Predictions

) 77757 F fork
Group i 1] il Heg Hgs

01 54, .
02 A7 47 A 42
03 46 46 47
04 42 42 42 ,
05 41 41 41 27
06 49 50 .50 2.14
07 .50 , 1.90
08 40 40 41 5.43%»
09 43 46 47 1.92
11 37 39 40 242%
12 59 59 60 84
13 46 . ) 2.08
14 .56 57 59 277 3.42*
15 43 43 44 16,76** 22.37%*
16 .54 54 55 7.79%* 10.14**
17 41 4] 2.72%  3.53*
20 .55 .58 - .58 2.99*

22 35 36 .38 1.87

23 41 42 43 3.62%% 4.35%*
24 S50 500 51 4.08%* 4.80%»
25 38 .38 4l 347 4.5 -*
27 320 32 32 .92
28 45 45 49 2.70*
29 A48 48 48 90
30 18 30 31 6.80** 62
31 32 32 32 .02
32 38 38 39 1.69
33 33 33 35 4.68%*
34 42 42 44 1.99
35 37 38 38 5.99**
36 .54 55 55 1.35
38 46 47 47 5.69%*
39 49 50 50 4.92%*
40 S0 500 50 4,13%*
4] 46 46 A48 2.28
42 31 34 34 1.7
43 54 55 56 1.98

6.27%*

1.26

344*

5.89%*

1.64

3Predictors in the four models are: 1 = Education Index,
AFQT, Selector Al (Problem 3); Il = Sex, AFQT, Selector
Al, Education Index (Problem 14); :
Sex x Selector Al Sex x Education Index (PRoblem 15).

bHﬁ = Knowledge of sex contributes nothing to El and
test based predictions of final school grade (Problem 15 vs,

Problem 3). Hg, = Equation slopes are homogeneous
{Problem 15 vs. Problem 14).

**Significant at the .01 level.
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educational background data. In all but two
instances, there were significant differences in the
separate race equations for predicting technical
training performance from educational back-
ground. In most instances, the data suggest that
differences in race-based prediction equation are
attributable to the equations’ intercepts; that is,
while usually the predicted technical training grade
increases for each subgroup by about the same
amount for each increase of one score unit on the
predictor, the constants added into the equations
differ. This results in parallel prediction lines for
the subgroups which differ mainly in level.

Black' subgroup equations for predicting training
performance from test and educational back-
ground data. From this table, it can be seen that,
when total group means on the selector Al, AFQT,
and EI are substituted into the caucasian and
Black prediction equations, alower criterion value
is predicted by the Black equation. Thus, when a
single overall equation is used, the tendency would
be to predict higher Black criterion performance
than is observed.

It is noted that, while use of educational back-
ground can enhance prediction accuracy, these
data are also more subject to bias than are test
data. Consequently, use of educational back-
ground data in selection and classification
decisions should not be seriously considered at this
time. With respect to modification of test predic-
tion systems to take account of minority group
membership, the data indicate that the tendency is
to overpredict minority performance. Adjustments
to “correct” this would result in reduced qualifica-
tion rates among minorities, a consequency which
isnot in keeping with equal opportunity goals.

More intensive analysis of the data base for this
study will be conducted under other studies. At
the preseat time, item response data are being
added to rhe files; this will allow generation of all
subtest and raw composite scores. Later
investigations will examine appropriateness of
composites as presently constituted, seek more
valid composites, consider the number of
composites ~eeded, and will examine faimess of
these with ruspect to both race and sex. It is
anticipated that major usefulness of this study and
planned follow-on studies will be in provision of
data for test battery revisions and improvement.
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APPENDIX A. DESCRIPTIVE STATISTICS

Table Al. Within Ethnic Group Means and Standard Deviations

) o . Final School
Educ Index AFQT Salactor Al

Graup Sampla Maan sD Mean 5D Maan 50 Mean £D

01 Caucasian 1.58 -
Black 144
Other -
Total 1.56

14.7¢ 82.57 9.86 85.71 6.26
64.93 13.64 80.34 7.42 81.07 5

72.76 1494 8231 9.58 8506 636

02 ‘Caucasian 4.09 64.6° 5. 7234 10.78 82.58 6.90
Black 3.65 , 5551  13.55  68.14 928 7693  8.00
Other — - — —_ — - _ -
Total 4.00 64.01 1571 7150 1063  81.45 748

03 Caucasian 3.46 .88 88.19 5.56 89.66 4,92
Black - 3.73 6671  13.08  85.00 467 8464 437
Other - _ _
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Total 350 178 7611 1355 8769 555 889l 515
04 Caucasian 253 167 6721 1597 7489 1214 8682 536
Black 280 1.64 5484 1475  69.89 1229 8436 521
Other - - - . - - -
Total 260 167 6392 1655 7355 1241 8616 543
05 Caucasian 296 169 6206 1447 7209 1010 8564  7.18
Black 273 177 5429 1546 6862 845 8313  7.66
Other - - - - - - - -
Total 289 173 5939 1532 7090 9.4  84.76 - 747
06 Caucasian 288 269 79.17 1288 8501 729 8509  6.01
Black 266 270  69.07 1465 8235 698 81.83 , 534
Other 404 258 6898 1646 8236 804 8460 642
Total ™ 2.89 269 7804 1353 8471 733 8479 603
07 Caucasian 353 202 7858 1216 8460 768 8601  6.14
Black 411 194 = 67.87 1304 828 562 8300 634
Other - - - - - - - -
Total 357 201 7748 1271 8437 758 8575  6.22
Caucasian 673 283  79.63 1266 8526 717 8435 638
Black 6.62 294 7107 1301 8332 696 8112 644
Other 707 313 7221 1531 8570 691 8528 595
Total 673 285 7861 1305 8508 717 84.05 645

09 Caucasian 3.34 2.09 78.79 12.86 85.71 6.56 84.94 5.22
Black - - - - - - - —
Other - - - ,
Total 3.39 2.11 78.64

10 Caucasian 1.47 93 59.27 60.95 16.24 78.69 7.18
Black 1.50 .82 47,03 46.21 10.59 75.58 5.92
Other -~ - - - -
Total 1.47 91 56.60 57.66 16.25
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Table

Al (Continued)

Sample

Edue Index

_Selector Al

Final Schoal

Grade

Maan

5D

Mean

o)

-

12

13

14

[
iy

16

17

19

20

21

Caucasian
Black
Other
Total
Caucasian
Black
Other
Total
Caucasian
Black
Other
Total
Caucasian
Black
Other
Total
Caucasian
Black
Other
Total

Caucasian

" Black

Other
Total
Caucasian
Black
Other
Total
Caucasian
Black
Other
Total
Caucasian
Black
Other
Total
Caucasian
Black
Other
Total
Caucasian

Black
Other

Total

.89
99

92
84
33

74

3.90
3.75
4.28

3.86
241

2,34

1.35
1.31
1.62

1.35
3.89
3.81
4.11
3.88

1.44
1.54

1.46
245
2.81

2.51
2.20
2.26
2.20
4.48

443
.90

87

67
77

.70
1.24
1.11
1.21
221
2.15
2.61
2.20
1.79

1.75

2.02
2.04
2.36
2.03
1.89
1.82
2.04

1.88
98
1.05

1.00

2,03
1,55
1.39

1,53

63.15
56.02
47.21
48.51
5240

63.15

61.32

59.88
50.54
5142
57.98

60.00
48.41
53.25
5745

58.94
47.85

56.86
58.54
53.55

57.74

60.01
5037

58.51
76,71

75.82
60.70
48.11

59.33

67.63
65.80
67.28

74.13
64.17

71.41

48.87
36.58
37.09

43.78
68.60

66.47

62.06
5123
56.97_ -
59.94
64.32
51.60
53.64
61.44
64.77
56.54

63.31
72.35
60.59

70.35

72.98
63.08

71.49
34.59

84.09
73.80
55.00

71.76

11.98
8.58

10.75
4.9

10.51
21.78
15.50
16.75
20.37
21.73

21.84
20.62
17.12
17.14

2040

17.66
12.08
14.82
17.42

12.61
7.88

12.29
12.65
14.14
13.59
12.56
12.77
13.07

8.39

8.45
16.48
11.95

78.55
75.65

77.87
82.60
77.83

81.24

83.13
8041
81.62
82.04
8148

80.69
8442
79.19
82.57
8341
85.31
80.02
84.27
8< 70
84.68
80.21
83.87
89.28
86.39

38.82

89.52
86.19

T

4
9

I 1T

6.50
6.78
4.05
6.55

7.56
6.62
7.39
733
732

7.61

7.78
7.92
7.26
8.06
741
7.00
7.55
7.63
6.38
5.52

645

4.99
5.29

5.15

5.05
5.24

5.24
4.42

7.53
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Final Sehoal
Edug Indax ~ AFaT Selactor Al Grade

VMEan, 50 ' ﬁaaﬁ 50

Sample Mean 5D " Maan sD

22 Caucasian .09 .29 83.00 12.36 £6.49 10.47 84.30 7.01

Black - - - - - - - —
Other -
Total 10

86.13 10.59 84.30 7.08

23 Caucasian 3.00 59.20 16.57 63.12 17.13 84.54 6.99
Black 2.92 1.8 53.16 14.25 79.51 6.86
Other - - - = —
Total 2.99 1 61.05 17.16 83.54 1.26

24 Caucasian 1.85 59.48 15.07 57.18 20.73 82.23 7.38
Black 1.91 41.90 16.52 78.64 6.96
Other - :
Total 1.88
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5715 1492 52.98 20.81 81.26 7.42
25 Caucasian 2.51 61.24 1746 8245 7.04
Black 1.95 , 50.13 14.41 47.53 1552 7639  17.01
Other - . — — - — -
Total 243 59,37 17.78 8163  7.32

26 “Caucasian 2.20 54.54 15.90 59.51 17.10 80.92 6.80
2.8 47.78 10.03 75.61 7.20
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Total 2.29 57.83 16.79 80.16 7.11
27 Caucasian 2.67 59,95 16.29 66.68 14.64 87.05 523
Black 2.1 59.65 13.15 ~ 82.52 546
Other - ~ - - = - .= =
Total 2.68 64.68 14.50 85.81 5.66
28 Caucasian 2.39 1.91 53,92 15.45 54.61 15.74 85.29 543
Black 2.21 44838 . 813 821.88 4.74
Other — - - - - —
Total 2.38 1.86 52.39 14.84 52.71 15.02 84.63 548
29 Caucasian 2.41 1.79 58.07 16.63 53.92 1822 83.11 6.58
Black 241 1.58 4645 12.66 51.16 .44 79.08 594
Other 3.38 2.06 54,05 13.29 51.38 14.70 82.75 5.33
Total 243 1.75 54.96 1642 53.13 17.51 82.06 6.64
30 Caueasian .51 .60 55.31 14.04 60.. - 13.70 87.57 6.38
Black .66 49,71 12.86 57.50 11.66 24.68 7.69
Other - = - - -
Total
31 Caucasian
Black
Other -
Total .87 53.70 15.80 60.40 14.44 89.88 6.03
32 Caucasian 3.31 1.92 60.88 16.59 68.58 1435 84.75 7.14
Black 3.18 1.86 51.33 14.70 62.81 16.02 81.92 6.86
Other 4.61 2.25 55.81 18.30 67.95 16.30 83.61 7.26
Total 332 1.94 57.66 16:67 66.74 15.22 83.81 718
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.62 53.31 14.05 5941 13.24 86.51 7.03
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Table Al (Continued)

) Final School
~ Educ Index ~ AFQT Salector Al Grade

Group Sampla Mean 5D Msaan sD Mean sD Mean 5D

¥ 04 . 15.56 63.07 14.32 83.53 7.38
Black 1.08 1.09 45.68 12,13 5740 12.10 80.96 7.16
Other -~ - - - = - - -
.10 50.95 14.96 60.58 13.70 82.45 7.40

1
34 Caucasian 4.46 2.18 70.52 18.57 87.57 5.88 80.84 7.79
2.15 5792 16.20 86.90 5.74 76.76 7.68

Total 4.42 2.18 68.10 18.77 8747 5.84 80.03 7.93

35 Caucasian 2.86 1.81 55.80 15.63 63.67 14.76 84,55 6.57
Black 2.86 1.71 47.22 12.35 57.29 14.14 81.69 6.34
Other 4.27 2.17 49.98 13.72 59.46 12.98 8543 7.12

Total 2.89 1.79 52.17 14.94 60.97 14.81 83.40 6.65

36 Caucagan 2.70 2.09 63.60 16.03 74.04 11.91 87.73 5.56
Black 2.12 1.89 50.66 14.62 70.06 11.14 8345 5.46
Other - - - - - - - -
Total 2.57 2.08 59.81 16.80 72.87 11.81 8648 5.89
37 Caucasian 8.65 2.37 57.62 16.08 6237 14.63 86.36 6.67
Black 8.54 2.25 47.74 13.41 56.61 12.87 81.76 7.43
Other 8.98 2.92 55.39 16.80 61.25 13.70 83.66 8.24
Total 8.62 2.34 54.08 1591 60.31 14.29 84.69 731

38 Caucasian 2.82 1.83 60.68 15.83 68.69 12.96 83.61 5.90
Black ' 3.09 1.82 51.08 13.76 64.65 12.33 79.82 6.66
Other - - - - - - - —
Total 2,87 1.83 58.77 15.88 67.87 12,95 82.87 6.23

39 Caucasian 405 219 66.24 16.23 75.20 12.05 83.79 7.66
Black 3.76 2.00 54.54 1542 70.80 10.38 76.83 7.84

Other 5.61 243 58.93 18.91 73.75 13.34 83.29 B.05

Total 4,00 2.16 62.63 16.92 73.87 11.78 81.72 835

40 Caucasian 4,02 2.05 66.90 15.27 76.64 11.04 82.44 6.98
Black 365 2.08 55.79 15.87 72.28 10.32 76.27 697

Other 5.29 2.25 63.65 19.14 78.65 11.12 81.88 7.81

Total 3.96 2.08 64.07 16.72 75.61 11.04 80.90 748

41 Caucasian 2.36 1.33 66.55 15.57 76.08 10.99 80.96 6.17
Black 2.27 1.22 52.63 15.28 71.98 11.31 78.69 6.33

Other - - - - - - - -

Total 2.35 1.32 64.36 16.36 75.45 11.16 80.57 6.25

42 Caucasian -1.09 .58 58.73 16.63 63.86 15.10 82.50 6.41
Black ~1.10 .61 47.65 15.07 58.57 13.87 79.22 641
Other - - - - - — - —

Total -1.09 .59 56.92 16.79 63.02 14.99 81.96 6.49

43 Caucasian 1.46 1.51 64.07 16.66 73.78 10.36 82.95 7.78
Black 1.29 1.38 54.59 13.24 70.51 9.08 79.00 6.83

Other - - - - ]

Total 143 1.50 61.83 1646 72.75 10.29 81.99 7.73




Table A2, Within Sex Means and Standard Deviations

7 Final School
Educ index AFQT Salactor Al

Group Sample Mean 50 Maan 5D Maan 5D Meaan 5D

7349 14.83 83.28 8.46 85.50 6.23
69.64 15.00 78.18 12.52 83.20 6.53
71.97 10.63 81.36 7.58
61.74 15.41 68.71 10.16 82.00 6.90
77.06 13.52 87.75 545 89.18 5.24
73.36 13.27 87.50 5.82 88.12 4,77
64.78 16.50 74.03 1241 86.19 540
57.97 15.67 70.26 11.88 85.94 5.64

60.06 15.97 70.78 9.36 84.75 7.51
57.65 13.33 71.20 10.68 84.78 7.35

1. 85.20 7.25 84.95 6.03
79.74 1317 - 82.22 7.27 83.97 5.99
7147 12.79 85.17 745 85.87 6.25
71.57 1223 80.00 6.77 85.06 6.01
77.92 13.19 85.62 7.11 84.07 6.42
81.65 11.98 82.63 6.91 83.96 6,59
86.01 6.48 84.55 5.29

01 Male 1.55
Female 1.62
02 Male 4.02
Female 3.94
03 Male 3.70
! Female 2.92
04 Male 2.68
Female 2.07
0s Male 2.94
Female 2.75
06 Male 2.77
Female 346
07 Male 2.60
Female 3.40

08 Male 6.94
Female 5.76

09 Male 3.52
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Female — - - - - - —_ —_
11 Male .93 70 62.82 14.50 67.18 11.32 77.63 642>

I
j
|

Female - - - -
Male .72 1.20 62.69 17.39 71.29 10.43 81.13 6.38
Female — - — _ i -
13 Male 4.13 2.16 5146 14.81 = 47.53 19.93 82.45 7.29
Femnale 2.77 2.05 56.13 13.76 28.86 14.36 80.44 7.26
5
2

14 Male 2 1.80 60.41 16.21 73.64 15,70 81.54 7.43

' Female 2.32 1.53 64.98 14.75 37.61 19.11 77.27 7.38

15 Male 1.54 2.07 57.03 16.51 66.17 16.46 83.99 7.99

Female 68 1.72 61.34 13.68 38.00 17.59 81.34 7.98

16 Male 3.97 1.88 56.46 16.58 64.19 17.59 84.42 7.74

Female 3.52 1.85 61.71 1497 49.58 10.19 83.26 7.07

17 Male 1.35 97 55.04 16.09 64.56 12.52 8381 639

: Female 2.28 .80 69.87 15.24 54.31 4.27 84.28 6.89

20 Male 4.44 2.03 75.75 14.22 84.11 847 9045 457
Female - - - = - = -

22 Male .10 .30 8342 12.31 86.72 10.64 83.98 7.20

i Female .08 27 80.51 12.54 84.88 10.37 84.99 6.75

23 Male 2.97 1.86 56.24 16.10 64.54 16.21 8346  7.20

Female 3.10 1.71 60.50 15.93 47.38 13.59 83.83 748

24 Male 1.86 1.70 56.26 14.99 57.43 18.78 81.56 7.35

Female 2.02 1.78 61.92 13.56 29.12 13.71 79.62 7.57

25 Male 2.72 1

2.72 58.00 17.04 63.13 16.89 82.00 7.22
Female 1.26 1. l

6
4 60.61 14.73 44,50 12.69 80.15 7.52




Table A2 (Continued)

e Final Schoal
~ Educ Index B - AFQT Solector Al Grade
Group Sampl= Mean 5D Mean 50 Maan S0 Maan - 5D

27 Male 2.68 1.58 56.57 1637 64.69 14.51 85.81 5.66
Female - = - - - - - -
28 Male 2.50 1.86 51.01 14.28 53.12 15.47 84.59 5.46
Female 1.59 1.65 61.69 15.20 50.00 11.22 84.86 5.61
29 Male 2.39 1.74 54.82 16.68 51.13 16.98 81.87 6.61
Female 2.72 1.76 55.87 14.55 66.58 14.87 83.34 6.72
30 Male 49 .63 54.05 14.83 60.56 13.60 85.40 7.35
Female 49 61 51.53 11.67 56.62 11.85 89.20 5.30
31 Male .85 .87 53.70 15.83 60.40 14.45 89.88 6.04
Female - - - - - - - -
32 Male 3.44 2.00 5834 17.19 65.24 15.55 83.78 7.19
Female 3.05 1.77 56.03 15.35 70.23 13.77 83.87 7.17
33 Male 1.06 1.10 5093 15.01 60.98 13.54 8227 6.98
Female oo 1.09 50.97 14.87 59.91 13.93 82.76 8.06

34 Male 4.73 2.18 69.77 18.76 87.50 5.84 8043 7.89
Female 3.78 2.02 64.61 18.30 87.40 5.85 79.21 7.95

35 Male 3.05 1.83 51.61 15.66 59.24 14.53 82,98 6.58
Female 2.60 1.67 53.23 13.44 64.20 14.78 84.20 6.69

36 Male 2.66 2.13 5948 1737 7243 11.65 86.22 5.96
Female 2.35 1.93 60.63 15.22 73.97 12.13 87.14 - 5.67

38 Male 3.04 1.88 60.02 16.53 68.66 13.24 83.62 6.19
Famale 2.52 1.66 56.26 14.15 66.29 12.19 81.36 6.02

39 Male 4.03 2.17 63.00 17.55 7440 11.35 81.33 8.36
Female 3.93 2.12 61.88 15.55 72.82 12.53 82.52 8.27

40 Male 4.11 2.09 65.27 17.23 75.97 11.24 80.87 7.49
Female 3.65 2.02 61.60 15.33 74.88 10.57 80.97 7.48

41 Male 2.34 1.35 64.12 16.37 75.26 11.06 8031 6.21
Female 241 1.14 65.57 16.21 7643 11.61 81.94 6.30

42 Male -1.09 .57 57.74 17.21 63.32 15.44 82.37 6.48
. - Female -1.11 .67 52.52 13.47 61.43 12.17 79.75 6.08

43 Male 1.58 1.51 63.10 16.93 73.11 10.35 81.75 7.83
Female 1.16 1.44 59.32 15.20 72.04 10.14 8246 17.51

28 30




Table A3. Technicaf Training Grades
Predicted from Total Group
Mean Predictor Scores®

= v; — S v' —
{Caucasian {Black
Group Equatian) Equatian)

04 86.47 84.99
05 85.19 83.84
06 84.93 82.82
08 84.24 81.82
13 82.20 8142
15 24.01 80.14
16 84.68 81.91
18 89.06 87.40
19 i 89.30 ‘ 86.86
23 84.15 79.19
24 8545 80.32
27 86.88 82.96
29 82.63 79.44
30 8743 84.69
31 91.31 8762
32 - 84.32 8240
33 82.96 81.26
34 8046 77.84
35 84.04 82.19
36 87.07 84.58
37 86.00 82.19
38 8344 80.59
39 83.22 77.94
40 82.01 77.39

*Predicted criterion scores were computed only for
groups with 100 or more Black students. Total Group Means
on the Selector Al the AFQT, and the Education Index were
substituted into both equations.




