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FOREWORD

This report presents comparative data on the aptitude test performance of
personnel differing in demcgraphic, educational, and ethnic backgrounds.

The research was accomplished under Project 7719, Research and Development on
Reliability, Adaplability, and Effectiveness of Air Force Personnel, Task 771902,

Research on Prediction and Assessment of Adaptability of Low Ability Aitmen to Air
Force Life.

This report has been reviewed and is approved.

John G. Dailey, Celonel, USAF
Commander
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ABSTRACT

The joint and indepeadent relationships between aptitude test performance and
certain c2mograptic-cultural variables were investigated as well as the relationships
tetween these variables and the aptitude test factor content. Five test batteries were
administered tc groups of appioximutely 1,900 subjects each. Multiple linear regression
analyses indicated that there were significant interaction effects for six of the selected
tests. The relationship between the cultural variablcs combined and each aptitude test was
significant for ali iests. Significani net relationships of race, educational level, and
geographical area were found with a majority of tests although wide Jifferences were
found among aptitude tests in their sensitivity to demographic-cultural influences. With
regard to factor content, race appeared to be related to tests in most factor areas, with its
highest relationship in the mechanical area. Education had the highest relationships with
verbal, numerical, and reasoning factors and (he lowest relationships with t1e mechanical
area. No discernible trend with regard to facter content was noted tor geographical area.
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SUMMARY

Guinn, Nancy, Tupes, E.C. & Alley, W.E. Demographic differences in aptitude test performance,
AFHKL-TR-70-15. Lackland AFR. Tex.: Personnel Research Division, Air Force Human Resources
Laboratory, May 1970.

Frovlem

The effectiveness of the Air Force career assiznment system relies to a large extent on the aptitude
testing program. For over two decades, aptitude testing of non-prior-service dirmen has permitted the Air
Force to match its talent resources with existing manpower requirements. The diversity of the airman
population, however, creates a special probleta in aptitude assessmeat. To insure that interests and abilities
are accurately and impartially evaluated, a selection test must be applicable to a wide range of demographic,
educational, and ethnic subgroups. Otherwise, individual talents that may be uf benefit to the service
remain untapped. In an effort to in.,prove existing techniques and to explore new methodologies, the
present study focused on the problem of assessing personnel from differing cultural backgrounds. Its
purpose was to investigaie the role of selected demographic vanables ir aptitude test performance. Such
inforination wil! provide a basis for determining whether observed subgroup differences in test performance
reflect cctual differences in ability or whether the differerces are a function of tests that may be culturally
biased for or against certain groups.

Apvoroach

Experimeutal aptitude batteries, sampling a wide variety of specific abilities, were zdministered to
five groups of approximetely 1,900 beosic airn.en ¢ach, Demographic and cultural inforniatica which was
thought to be related to test performance was gathered in a biographical questionnaire givan in conjunction
with the experimental bat:eries. The combined and independent relationships between the cultural variables
and aptitude test performance were investigated in a series of multipie linear regression analyses.
Operational implicrtions were discusied in terms of differential selection ratios that would occur when
various tests zre used as screening devices.

Results

The relationships between tie cultural variables combined and each aptitude test were significant for
al! tests alhough the magnitude of the relationships for several of the tests was quite small. Tests showing
the strongest relationships with the demographic variables appeared to b those containing factors maost
commonly thought of as components of gereral inteltigence, such as verbal, numerical, and reasoning
abilities. The weakest relationships were found with those tests containing mcmory, spatial, and
psychomotor factors. Significant net relationships of race, educational level, and geographizdi area were
found with a majority of tesis although wide differences were noted zmong aptitude tests in their
sensitivity to demographic infiuences.

Race appe: ed to be related to test performance in most factor areas. In a coinpanisos, of mean
performarces, Negroes as a group scored lovser than whites on all tests althcugh the size of these differences
varied with the type of aptitude being measured. In genaral, the tests in which racial differences were most
evident were those which required specific knowladge of the subject met'ter gained prior (o the test
situation (i.e., mechanical and verbal tests). This is i contrast to the non-verbal, spatial, and psychomotcr
tests that are situationally defined a1d, consequently, less dependent on background experierices. In these
tests, racial differences viere mich less pronounced.

Education showcd . nighest relationships with tests c.ntaining verbal, numerical, and reasoning
factors and the lowest relationships with the mechanical tests. Perforinance trends indicated that those
enlistees who had attaineC higher educational levels performed better than those with less education. Only
in the mechanical tests were teversals noted. There 2ppeared 10 be no distinct trends in the relationships
between geographical area and test factor content. On the whole, the differences between areas of the
country were uniformly low as compared with iacial and educational diffzrences. However, for the majority
of tests in which area was a significant factor, mean test performance of enlistees from the South was lower
than that of enlistees from the N ,th, Midwest, or West.
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Analyses to determine whether there was any significant interaction among the cultural variables in
predicting aptitude test performance revealed interaction effects for six of the tests.

Condusions

It was concluded on the basis of t~se analyses that there are wide differcices between aptitude tests
in their sensitivity to demographic and cultural intluences, There appears to be considerable interaction
betwezn the type (factor content) of the test and the demographic variables with which its scores are most
highly related. However, it should be noted that while the results of this study indicate that there are
significant relationships of the cultural-demographic variables with aptitude test performance, the question
of whether or not the lower-than-average test scores of any one subgroup are indicative of equally low
performance on later criteria f success has not been explored. Aptitude tests are, designed to give an
indication of an individual’s potential for performing in a subseqe 2nt criterion or performance situation. An
aptitude test cannot be said to be biased or discriminatory unless the subgroup actually performs higher (or
Icwer) in the criterion or performance situation than would be expected ~n the basis of its test scores, To
answer this question adequately, further analyses of the interrelationships between test scores, de.n.ographic
variables, and some measure of criterion performance should be accomplished to determine whether each
aptitude test actually discriminaltes against certain subgroups or whethe1 subgroup diffetences in test scores
are reflections of true differences in the underlying aptitude,

The significant interaction effects seem to indicaie that, in a few cases, higher order interactions of
the cultural vzriables increase prediction over apd above the contributia cof the primary variables
themselves, although the relationships between the primary variables may not be as complex and
interrelated as previously anticipaled.

Thi: summary was prepared by William E. Alley, Personnel Systems Branch, Pe.sonnel Research
Division, Air Force Buman Resovrces Laborztory.
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DEMOGRAPHIC DIFFERENCES IN APTITUDE TEST PERFORMANCE

I, INTRODUCTION

Since 1948, aptitude testing has been an inte-
gral part of the Air Force selection and assignment
system. The primary purpose of the military
testing program is to provide information about
specific talents and abilities in an effort to riatch
the aptitudes of incoming personnel with Air
Force manpower requireimients.

Concurrent with the operational testing pro-
gram, a significant amount of research is directed
toward the improvement of existing techniques
and the exploration of new methodologies. R.
cently, theie has been an increasing interest in
exploring the effectiveness of aptitude tests when
used to measure specific abilities of personnel
differing in cultural, educational, and ethnic back-
grounds. More specifically, attention has centesad
on the relative performance of certain subgroups
on a number of aptitude measures in order to
determine whether differances in test perforance
2xist, and if so. to what extent. It is often pointed
out that aptitude tests are not pure measures of
2stitudes and that the non-aptitude factors enter-
ing into aptitude test scor;s may carry so much
weight that a minority group miay receive below-
average scores on the test when their “real” apti-
tude is at the average or above-average level, Therc-
fore, this type of research is necessary to provide a
basis for determining whether or nut observed
differences in test performance reflect actual
differences in ability across subgroups or whether
these differences are a function of tests that may
be culturally weighted, or biased, for or against
certain subgioups.,

Althongh a considerable amount of research has
been reported conceming differences in t.st per-
formance as a function of demographiccultural
variables, these analyses have primarily focused on
tests of general iniclligence (Campbell, 1964,
1965; Dreger & Mi'er, 1960; Shuey, 19€6). In
general, studies in the aptitude area have included
only a few of the many aptitudes for which tests
have been developed (Lucas, 1953; Gordoa, 1955;
Port ifield, 1964), Moreover, the majority of e 2
studics have emphasized the effect of one
demographiccultural variable on test performance
rather than the joint effects of several different
ultural variables operzting together. For example,
the extent to which observed aptitude test score

differences associated with race are a function of
similar differences on two or more other cultural
variables has not been investigated.

This report describes one of several studies
undertaken to obtain further information and
answers to the question of subgroup diff2rences in
test performance uiid the role of aptitud: tests in
the selection and screening of applicants. The
study was specifically designed to (a) investigate
both the joint and independent relationships
between performance on a wide variety of apti-
tude tests ai.d a number of demographic-cultural
variables (specifically race, geographical area of
residence, educaiional level, economic status, and
city size); (b) deterniine the differential effects of
the demographic-cultural variables on specific
factur content contained in the aptitrde battery;
and (c) iliustrate the effect of cutoff scores on
subgroup selection when certain aptitude tests are
used to screen applicants.

. METHOD

Sutjects

The suujects were five groups of approximately
1,900 non-prior-service basic airmen in their first
week of basic training. This sainple was probably
uite representative of all young men in the 18 to
20 year age group except for some restriction on
educational ievel and general intelligence. As a
function of Air Force enlistment policy, the pro-
portion of enlistees with less than a high school
education is lowzr than that found in the general
population as is the proportion of men who are
college graduates. Similarly, enlistmeat policy
excludes many of those at the lower end of the
int:lligence scale, and seifselection excludes a
large proportion of the brighter individuals.

Demographic-Cultural Variables

Five dem>graphiccultural variables which were
believed to be potentially related to differences in
aplitude test performarce and relatively independ-
ent of each other were selected for study: race,
educaticnal level, geographical area of permanent
residence, ecor nmic status, and city size. A short
biographical questionnaire was devised to abtain
this information on each subject. Table ! indicates

10
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the distributions tor each of the demographic-
cultural variables for the five experimental groups.
Examination of this table indicates that a! groups
were fairly similar with respect to their Cistri-
bution on these variables. Preliminary analyses
revealed only minimal relationships between test
perforn.ance and the variables economic status and
city size. Therefcre, these two variables were
deleted from further analysis.

Aptitude Tests

Fifty-six paper-and-pencil tests desigred for
group administration were selected to insure a
fairly complete coverage of aptitude types and
factors. Most of the tests were shortened t¢ 10 to
15 items so that a greater number of tests could be
taken by each subject in the time available. Eacti

Y Simitar analyscs for the aptitude test: not included in
this report are available to qualified users 1pon request to
AFHRL (PAPF), Lackland AFB, TX 78236,

revised test was administered on a preliminary
basis 0 groups of 350 to 400 subjects to establish
time limits and to obtain reliability estimates.
Detailed analyses were performed with all of the
aptitude tests; however, to simplify presentation
and interpretation of results, 25 of the 56 aptitude
tests were chosen as representative of the more
important aptitude types and factors.! Table 2
contaias a list of the 25 sclected tests aleng with
their factor content and reliability estimates. Table
6 in the appendix contains thisinformation for the
complete list of tests.

Procedure

Since it was not feasible to adniinister the
conpiete battery of 56 apiitude tests to any one
group of subjects, the total number of tests was
divided into five test batteries. Fach of the five
groups of subjects was administered one of the test
batteries along with the biogiaphical question-
najre.

Table 1. Frequency Distribut ons for Demographic Variables by Experimental Group

Demographic Varlable

N {or Experimental Group
1 2 3 4 5

Race
1. Negro
2. White
City Size
1. Under 10,000 pcyulation
2. 10,000 - 100,000 population
3. Over 100,000 populaticn

Economic Status
1. Income under $6,000
2. Income over $6,000

Geograrhical Arca of Permanent Residence

1. ME \H, Conn, Mass, /I, Vt,
} Y, NI Pa .
. Va, Md, Del, WVa, DC, Ky, Tenn,
NC, SC, Miss, Alz, Ga, Fla,
La, Ark
. Ohio, Mich. Ind, 1li, Wisc, Mo,
Towa, Minn
4. ND, SD, Nebr, Kan, Colo, Wyo, Ariz,
Cal, Nev, 1daho, Ment, Ore,
Wash, Utah, Tex, Okla, NM

Educational Lewvel
1. High school non-graduate
2. High school graduate
3. Collrge (1 year or more)

Tota N

o

e

139 158 195 159 237
1,704 1,672 1,687 1,725

658 714 748 718 785
547 561 530 559 545
608 587 589 569 632

758 738 731
1.124 1,136

6lS 830
1,158

—
(28 )
S

410 459 417 453 436

532 497 523 460 571

477 498 516 423 508

394 403 411 510 450

T4 70 83 63 134
1,071 995 977 971 1,060
668 797 807 812 768

1813 1862 1867 1846 1962

O

RIC

Aruitoxt provided by Eic:

T

11



O

E

Aruitoxt provided by Eic:

RIC

Table 2. Rehiability Estimates and Factor Content® of
Selected Aptitude Tests

Test-Retest

Fac or Cantent

Aptitude Test Rellablity

Answer Sheet Marking .84
Arithmetic Reasoning 88
Arithimetic Speeded

Operations 93
Block Counting 90
Data Interpretation .56
Electrical Information 88
Electrical Maze 80
Figure Analogies 86
General Miechanics 82
Hidden Figures 81
Large Tapping 85
Mechanical Principles 86
Mutilated Words .09
Number Series .84
Nurber-Word 18
Object Completion 84
Pattern Comprehension 7
Pattern Detail 67
Pursuit Aiming If 76
Rotated Blocks 79
Table Reading 81
Tools 91
Tool Functions 59
Verbal Analogies 88
Word Knowledge 87

Aiming, Perceptual Speed, Carefulness
Numerical, Deduction, Verbal Comprehension

Numerical

Spatial, Spatia! Orientation, Perceptual
Sperd

Numerical, Deduction

Mechanical Expeiience, Verbal
Comprehension

Perceptual Speed, Pianning. Spatial

Planning. Deduciion, Visualization

Mechanical Experience

Gestalt Flexibility, Spatial, Perceptual
Speed

Aiming, Tapping

Mechanical Experience, Visualization,
Spatial

Gestalt Perception, Spatial

Numerical, Deduction, Verbal Comprehension

Associative Memory

Gestalt Perception

Visualization, Deduction, Perceptual
Speed

Associative Memory

Aiming

Spatial, Spatial Orientatior.

Numerical, Perceptual Speed, Spatial

Mechanical Experience

Mechanical Expericnce, Perceptual Speed

Verbal Compiehension, Deduction

Verbal Comprehension

Factor content of aptitude 1ests bascd on analyses by French {1951) and authors’ estimates of

factor content for tost arcas not included in French anatysis.

[1l. RESULTS AND DISCUSSION

Analysis of the data is divided into two phases.
The first phase describes the joint and independent
relationships between performance on the various
aptitude tests znd the deniographic-cultural vari-
ables of race, area, and educational level. In addi-
tion, the relationships between the cultural vari-
ables and specific factor content are explored. In
the second phase, cmiphasis is placed on the use of
these aptilude tests in persennel selection showing
the pereentages of each subgroup which would be
selected (or rejected) if certain cutoft scores for
cach aplitude test were used to screcn applicants,

Relationships Between Test Performance
and Demographic Variahles

Multiple linear regression as outlined by
Bottenberg and Ward (1963) was the principel
method of analysis for the initial phase of the
study. Tables 3 and 4 summarize tr 2 results of the
analyses which are presented in detail in Tables 7
through 12 in the appendix. The first regression
analysis for each aptitude test determined whether
there were any significant second order interaction
effects among the demographic variables on test
performance. Such an analysis would provide
answers to questions such as "'Do Negro and white



Table 3. Significance of Contribution of
First Order Interzctions to Prediction of
Subtest Performance
(Summary of Regression Analvsis Pesults)

s.gnivkcance Leve; of
Interacting Variabies

Critcrion Race x Race x Area x

Subtast Edication  Area Education
Arithmetic Reasoning .01 ns .01
Figure Analogies .05 .08 ns
Large Tapping ns ns .01
Object Completion ns .01 ns
Rotated Blucks ns ns .05
Tools ns ns .0¢

high school graduates and non-graduates ¢iffer in
aptitude test performance depending on whether
they live in the North or the South?” or ““Are the
differences in aptitude perforinance between
educational levels in the various parts of the
United States the same for Negroes as for whites?"
As indicated in Table 7 in the appendix, no signifi-
cant interactions were found at this level, so it
may be assumed that the relationships between the
tests 2nd any one of the primrary cultural variables
did not vary as a function of the other two pri-
mary cultural variables.

The next regression analysis was to determine
whether or not any significant first order inter-
action effects existed. For example, “Are the
differences between high school and college gradu-
ates the same for both Negroes and whites?” or *‘Is
the difference in test performance between high
school graduates and non-graduates the same in
the West as ir. the East?” As shown in Table 9 in
the appendix, significant inieraction effects were

7 1  Arithmetic Reasoning
//
g f '
8 e
& 5 -
S -
v 4 4
>
3 \/—’
2 ] - - —
HS HS College
non-grad grao

Fducationa) Level

Mean Score

found for six of the aptitude tests (Arithmetic
Reasoning, Figurc Analogies, Large Tapping,
Otect Completion, Rotated Blocks, and Tooals).
Further regression analyses were performed with
these six tests to determine vhich of the three
possible first order interactions were significant
(see Ta%i: 3). The interactions are depicted in
Figures | through 3 in a serie, of Livariat® plots of
sbgroups means. For two of the aptitude tests,
Arithmetic Reasoning and Figure Analogies, a
significant race and education irnteraction was
found. The. Its can be interpreted to mean
that the  aences in tust perforniance between
Negrooy .nd whites varied depending upon educa-
tional level As shewn in Figure 1, the differential
sffects of education for the two races can be
readily noted. At the high school non-graduate
level, the performance of the Negro and white sub-
groups was quite similar although this finding
should be interpreted with caution. The Negro
non-graduate sample was so small that
performance estimates for this group may be
somewhat unstable. Frogress'v-ly greater
differences in test performance between the races
were evident at the high school and college levels.
This trend generally substantiates the findings of
previous research in which Negro and while
differences have been found to become more
distinct as educational level increases (Shuey,
1966). The primary factors responsible for this
disparate performance may be the differences in
quality of education received and socioecenomic
level. Those schools located in poor neighborheceds
may suffer from lack of facilities and a broad,
enriched curriculum,; in addition, economic factors
niay affect the probability that a child will have
access to books and opporiunities for early
Tearning ¢xperiences which may directly or
indirectly affect his later test performance

? Figure Analogies
1 Ve
e
6 e
e
. -~
5 | 7 —_— - Negro
-~ — e — White
4 —
J 4
2 AL— . 1 T
HS S College
non-grad grad

Educational Leve”

Fig. 1. Interaction effects of race and educational leve! on subtest perform-
ance. (Circled plot indicates mean based on less than 10 cases.)
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Object Completion

————— Negro

— — == White

7. Figure Anaiogies 7.
6 - \\\\//”\\\\ E"~
&
g s S5 _ e
& ] 3 —_——
E 4 ‘l \/\ 5 4
’ z
2 ~N 3 |
21 . - ) 2 ‘ ; ; —
Area Ar:a Area Area Area Area Area A.ea
1 2 3 4 1 2 3 [
Geographical Area Geographical Area
Fig. 2. Interaction effects of ace an.) geographical zrea on subtest performance.
8 - Rotated Bincks
7 1 Arithmetic Reasoning ?
6 Shell ’/{’\ o gs
H - - & {
g 5 ~ e — -~ 5
A ~ e E
Bl —— ..
=
3 3 1
2 T T ~T 2 T T T
Aria Area Area /area Area Area Pisa Area
1 2 3 4 1 2 3 L]
Geographical Area Geographical Area
90 Large Tapping
:1e]
7 t
&
6 e 70
©
£ . ¥
%
34 60]
z
3 -
2 T T ; T sc T T T T
Area Ares Area Area Area Aren Area Area
1 2 3 4 1 2 3 4
Geographical Area Geographical Area

Fig. 3. Interaction effects of geographical area and educ~tional {evel on subtest
perfoermance. (Circled plots for Arithmetic Reasoning and Rotated Blocks subtests in-

dicate mean based on less than 10 cases; for Large Tupping subtest, circled plot indic-
ates mean based on 10 cases.)

ERIC

Aruitoxt provided by Eic:

14

HS non-
grad

HS grad
Cotlege

HS non.
grad

HS grad
College



O

E

Aruitoxt provided by Eic:

RIC

For the Figure Analogies and Object Com-
pletion tests, the significant race and aiea inter-
action as shown in Figure 2 indicates that differ-
ences in test performance betwecn Negroes and
whites were not the same in various parts of the
United States. Although whites as a group
obtained higher scores than Negroes across all
areas on the Figure Analogies test, the differences
were most evident in area 4 (Western subgroup).
For Object Completion, the differencesin test per-
formance were greatest in area 2 (Southern
regions) and area 4 (Western regions).

Figure 3 iliustrates the differential effects of
education with respect to arez for the Arithmetic
Reasoning, Tools, Rotated Blocks, and Large
Tapping subtests. For three of the subtests (Arith-
metic Reasoning, Rotated Blocks, and Large
Tapping), the general trend in performance at the
high school and college levels indicates that those
with more education scored higher .han those wit.:
less education. The number of cases in the non-
graduats category was too small to permit inter-
pretation. No consistent trend with respect to
specific areas across subtests was noted.

For the remaining aptitude tests, no further
analyses involving the interaction variables were
considered necessary. The small number of inter-
actions appears to indicate that the relationships
between race, area, and education are not as
complex and interrelated as previously anticipated.

Other regression analyses were performed for
each aptitude test to determine the extent to
which performance on that particular test varied
with the cultural variables of race, geographical
arza, and educational level and the extent to which
the variability associated with each one of the
cultural variables was independent of the vari-
ability associated with the other cultural variables.
These analyses were designed to answer questions
such "1s “Do Negro enlistees differ in their test
performance from white enlistzes after educational
level and area of the country are taken into
account?”

The specific results of these analyses are sum-
marized in Tables 4 and S and are presented in
more detail in Tables 10 through 12 in the
appendix. In the first column of Table 5 the
squared multiple correlation coefficients between
the demographic variables in combination and
each aptitude test are listed. The relat‘onships
were all statistically significant, but the size of the
relationships was quite low for several of the tests.
Tests showing the strongest relationships with the
demographic variables appeared to be those

commonly thought of as the components of
general intelligence—verbal, numerical, and
reasoning factors., The weakest relationships were
thoce tests of memory, spatial, and psychomotor
factois.

Further examination of Tables 4 and 5 indic-
ates that the variables of education, race, and area
had significant net relationships with a majority of
tests. Caution should be exercised in interpretation
of the net relationships for those aptitude tests
where a significan* interaction was found. Race
appeared to be related to tests in most factor arcas
although the highest relationships were found in
the mechanical area. Education showed the highcst
relationships with 1he verbal, numerical, and
reasoning factors and lowest relationships with the
mechanical factor. No distinct trend was apparent
between the relationships of geographical arca and
factor content.

Table 4. Significance of Contribution of
Primary Variables to Prediction of
Subtest Performance
{Surimary of Regressiv. Analysis Results)

Significance Leve of
Primary varabie

Criterion Subtest Race Education Area
Answer Sheet Marking .01 .01 .0}
Arithmetic Reasoning .01 .01 01
Arithmetic Speeded

Operations 01 01 01
Block Counting .01 .01 .01
Data Interpretation .01 01 .01
Electrical Information .0l .01 .05
Electrical Maze .01 .01 ns
Figure Analogies .01 .01 01
General Mechunics 0! .01 .01
Hidden Figures .01 .01 01
Large Tapping .01 .01 .01
Mechanical Principles 01 .01 .01
Mutilated Words .01 .01 .0l
Number Series .01 .01 01
Nuinber-Word 0 .01 ns
Object Completion .01 .01 .01
Patten, Comprehension 0] .01 R}
Fattem-Detail .01 .01 .05
Pursuit Aiming 1§ ns ns 01
Rotated Blocks .0l .01 ns
Table Reading .01 .01 05
Tools .01 .05 0
Tool Functions 01 ns (L)
Verbal Anlogies .0l .01 01

.01 .01 .01

Wo.d Knowledge
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Table 5. Squared Multiple Correlation Coefficients of Combined®® and
Net Effects® of Predictor Variables

R2 for Predictar Variables

Criterion Variables

Educational Geographical

Subiest combincadP Race® Level Area®
Answer Sheet Marking 0819 0190 0467 0073
Arithmetic Reasoning? 1506 0542 0628 0074
Arithmetic Speeded
Operatiors 1475 0338 .0940 .0159
Block Counting 1343 0736 .0310 .0098
Data Interpretation 1251 0513 .0539 0076
Electrical Information .0561 0298 .0157 0042
Electrical Maze .0705 .0424 0172 -
Figure Analogies® 1764 0397 .0854 .0236
General Mechanics .1072 0790 0088 0074
Hidden Figures .0920 0261 0471 .0069
Large Tapping® 0499 0051 o114 0156
Mechanical Principles 1229 0792 017§ 0077
Mutilated Words 0889 0270 0386 0109
Number Series .1442 0391 .0827 .0195
Number-Word .0312 0189 .0061 -
Object Completion® 0665 0148 0271 0073
Pattern Comprehension 0677 0213 .0322 .0076
Pattern-Detail .0580 .0144 .0310 .0046
Pursuit Aiming [1 0100 - - 0068
Rotated Blocks? 0721 .0266 0239 -
Table Reading 1544 .0601 0753 6036
Tools? 0921 0603 .0030 0136
Tool Functions .1062 .0537 . 0349
Verbal Analogies 1723 0613 .0831 .0150
Word Knowledge 1681 0662 .0712 .0134

2For those tests with significant first order interactions, the combined R? contains the

interaction variables as well as the primary variables.

b

‘Contains primary variables of race, education, and area combined.

€Net effect indicates the independent contribution of the specific demographic variatle ir the

context of the other variables.

Note: .- Dash indicates that the relationship between test performance and the demographic

variable was not significant.

Figure 4 ilustrates more clearly the actual
differences in test performance between the
demogiaphic-itural tubgroups. Scores for cach
subgroup hae been converted to standard scores
to facilitate comparison across all aptitude tests.
For instance, as shown in Figure 4, Negroes as a
group scored lower than whites on all aptitude
tests, e.pecially those in the mechanical area. In
genei-., their performance was more variable than
white performarce from test to test, and racial
differences appeared smallest in the non-verbal,

psychomotor, and memory areas. Although results
from previous rescarch have been far from con-
clusive in showing that Negroes or other peisons
from disadvantaged backgrounds do betler on
non-verbal or performance tests, the present
results were consistent with findings which have
demonstrated better performance by Negroes on
tests of mentory and perceptual speed and accuracy
and poorer performance on tests of verbal and
arithmetic reasoning (Shuey, 1966; Campbell,
1964; Woods & Toal, 1957).

16



aBpajmouy prom ‘5T Sy01g paiwIoy 0T plop-1quinN ol soanft udppIH "0 uonridinug geg °g
sodofeuy [BQIOA "¢ 11 Sutwny arasing 1 SAUDG IPQURN T DWEYOINN [EI2UTD "6 Bununod yrog ‘¢
suondUNyg 0oL €T e Mg gl splog, pameUnpy ‘¢l sodojeuy 2andig g suoneizd() papadds snawguy ¢
s|100], 2T uotsuayaxdwo) usoied LT sapdiduuy resueyoow 7T dZRW eI L duruoseay SudwRULY ‘T
Juipeayt 21qe, "1T uonadwiu) 393(q0 9T Buiddey asey [T uonTWIOjuU] [EIUIIIF 9 Buiyrepy 192yS 1omsuy |
:SMO[[0] FE SIDIQDS AJRudpt IqUInN
‘sdaoxdqus eare [eorudexdoad pur ‘Ad] [CUONEIND? *adel £q NIsa)qns Apmnde uo sdueuuopad sayeredwo) p 1y
REDCLIN
s2 vZ E£T N.N 1z oz 61 324 A a1 st 1 49 £l Al 14 (o2 © o Z 9 s v £ 4 T
\ x ! Y f : : : f A . . f I : N . . -
bRy —— -
“n
£eoy —---c g
=9
ZEY - - — o ml
T ooy m.
ﬁ M‘S
&
- e ) L P S " L i A L n o1~
be- @
S
=2
a
#6a110D -~ ~-—~ 5
ey o &
pRIE SH — — . \ Tl e — - g
,° L. N =T .. IR P L e - » . H
prib e s’ e N, ~ st T e i PP
-uUoU SM .
1PAd7] fruonEINDy <
A A A i 3 i S i 13 1 A IR ¢ I deed. i A —‘ﬂ.ﬂl
Lo 1-
[
8}y — — m
olbeN - M.
7 a
7
(2]
o
a3
—_ e —— T T e ———— e r O
- — T —————r— T, T T T T e ——— T T — — T — e —
08y
L g

et

O

R

17

Aruitoxt provided by Eic:

E



A comparison of performance of the cduca-
tional subgroups tends to agree with previous
findings from aptitude and educational data for
Air Forre enlistees (Vitola, Valentine, & Tupes,
1967). Thos. with more education displayed
better performance, particularly in the verbal,
numerical, and reasoning ability areas. Only in the
mechanical area were reversals in performance
noted; specifically, hig school peiformance was
better than college on the Tools aptitude test, and
high school non.graduate performance surpassed
high school graduate performancs on the Gererdl
Mechanics and Electrical Maze tests. Overall. more
vzriability in test performarnce from test to test
was feund in the high school non-graduate group.

The differences in test performance beiween
areas were rot as distinct as those between races
and educational levels. However, for a majority of
tests, test performance of Area 2 (South) was
lower fhan that for the other regions. These difter-
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ences may be due in part to ditferences in the
educational system throughout the United States.
The results reflected a general trend found in pre-
vious Air Force studies in which airmen from the
South ha*¢ heen found to score low2r than airmen
from other regions on selection and classification
tests (Lecznar, 1965; McReynolds & Nichols,
1953).

Operationat Implications for
Screening Personnel

In order to illustrate :nore viearly the opera-
tional significance of the obtained subgroup differ-
ences in aptitude scores, another series of analyscs
weie accomplished. These analyses show the per-
centages of each subgioup which would be
rejected or selected if a certain selected cutoff
score for each uptitude test were used to screen
applicants. Table 13 in the appendix presents the
results of these analyses.

70 1

€0

50

20
R N %\%Q\\\Q NN
Negro Whi‘e Area Area Area Area HS

1 2 3 4
grad
Subgroup

Fig. 6. Percentage of subgroup selected using mean

Number-Word score as cutoff.

HS Col.
non. Grad lege



g mean

- \ \\\\\\\\\\\\\\\\w

Subgroup
reen: »ge of subgroup selected usin

—
o
=)
]
=]
-~
-
(]
e
S
)
o
L o
=
o 2
=
.
=5
~ 5
=
=}
=

: \»\x\\\\\\\\\ i
&g
\\\\\\i\\\\@

Subgroup
rcentage of subgroup select.d using mean

as cutoff.

7. Pe

Fig.
Block Counting score

ted using mean

cutoff.

13

score s

Subgroup
tage of subgroup se

eded Operations
10

Iig. 9. Percen

Arithmetic Spe




O

ERIC

Aruitoxt provided by Eic:

Figures 5 through 9 illustrate graphically for
five aptitude tests the effects of screening upon
the subgroups if the cutoff score were set at the
test mean so that approximately 50 percent of the
total group would be rejected and [0 percent
accepted. In Figure S, for example, it can be seen
that if the test mean were used for screening, only
slightly more than 16 percent of the Negro group
would be considered acceptable whereas about 54
percent of the white group would be accepted.
Simitarly, the proportions sclected from the other
subgroups would be affected but to a lesser extent.
Of interest is the differential effect of screening on
the demographic subgroup for area; that is, screen-
ing on any one aptitude test may result in more
than 50 percent of the subjects of a particular area
being accepted whereas screening on another apti-
tude test may result in less than 50 percent of
subjects fiom the same area being accepted.

1V. CONCLUSLONS

The fact that asignificant interaction effect was
found in six aptitude tests seems to indicate that
higher order interactions of the cultural variables
increase prediction over and ubove the contri-
bution of the primary variables themselves, -
though the relationships between the primary vari-
ables may not be as complex and interrelated as
was previousty anticipated. The effects of the
de mographic v:riables combined were significant
for all of the .ptitude tests. For a majority of
tests, the effect of the individual demographic vari-
ables of race, education, and arca was also signifi-
cant when the possibility of covariance with the
other demographic variables was controlled.

It may also be concluded on the basis of these
analyses that there are wide differences between
aptitude tests in their sensitivity to demographic

20

and cultura) influences. There appears to be con-
siderable interaction between the type (ie., the
factor content) of the test and the demographic
variables with which its scores arc most highly
related. Educational differences are most highly
related to performance on the tests comprising
general intelfigence (i.e., numerical, verbal, reason-
ing), while race differences have their highest re-
lationships with mechanical type tests. This sug-
ges's that the typical finding that Negroes perform
lower than whites on tests of general intelligence
may be, in part, a function of differences in
educational level: and, further, that when educa-
tion is held constant, such test differences are
decreased. Differences in geographical atea appear
to be related to a variety of test types.

It should be noted that while the results of this
study indicate that there are significant reiation-
ships between the demogiaphic-cultural variables
and aptitude test perforimance, the question of
whether or not the lower-than-average test scores
of the subgroup are indicative of equally low per-
formance on later criteria of success has not been
exploted. Aptitude tests are designed tu give an
indication of an individual's potential for per-
forming in a subsequent criterion or perfurmance
situation (e.g., in school or on the job). An apti-
tude test cannot be said to be biased or discrimi-
natoery unless the subgroup actually performs
higher (or lower) in the criterion or perfounance
situation than would be expected on the oasis of
its test scores. To answer this question adequately,
further analyses of the interrelationships between
test scores, demographic variables, and some
imeasure of criterion  performance should be
carried out to detzrmine whether cach aptitude
test actually discriminates against certain sub-
groups or whether subgroup differences in test
scores are reflections of true differ:nces in the
underlying aptitude.
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Table 6. Reliability Estimates and Factor Cont21.* ~ of Aptitude Te..s
Comprising Five Test Batterivs

Test-Retest

Aplitude Test Reliability Factor Content

Test Battery 1

Color Form 4 Perceptual Speed
Following Directions 80 £.ttention, Verbal Comprehension, Numerical
Arithmetic Speeded Operations 3 Numerical
Dot Estimation €3 Decisiveness
Word Knowledge (Decision Making) .76 Decisiveness
Stick and Rudder .83 Spatial Orientation, Spatial
Aerial landimarks 2 Perceptual Speed
Instrument Comprehension 7 Spatial, Perceptual Speed, Visualization
Visualization of Maneuvers 66 Visualization, Spatial
Test Battery 2
General Mechanics 82 Mechanical Experience
Word Knowledge 87 Verbal Comprehension
Data Interpretation .56 Numerical, Deduction
Electrical Information 88 Mechanical Experience, Verbal
Comprehension
Number Series 84 Numerical, Deduction, Verbal Comprehension
Pattern Comprehension 7 Visualization, Deduction, Percepival Speed
Tool Furctions 89 Mechanical Experience, Perceptual Speed
Verbal Analogies 83 Verbal Comprehension, Deduction
General Science 88 Verbal Comprehension
Arithmetic Reasoning A8 Numerical, Deduction, Verbal Comprehension
Object Completion .84 Gestalt Perception
Rotated Blocks 79 Spatial, Spatial Orientation

Patte 'n Detail

Test Battery 3

~r

Associative Memory

Ao xs
Scale Yeading 8 Numerical, Spatial
Table Recding 81 Numerical, Perceptual Speed, Spatial
Block Counting 90 Spatial, Spatial Orientation, Perceptual

Speed

Number Symbol Flexitility 41 Numerical, Perceptual Speed
Answer Sheet Maiking (Rights) .84 Aiming, Perceptual Speed, Carefulness
Length Estimation .69 Length Estimation
Electrical Maze 80 Perceptual Speed, Planning, Spatial
Geslalt Transformation .83 Deduction
Point Distarce 73 Length Estimation
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Table 6 (Continued)

Aptitude Test

Test.Reiest
Rellablity

Factor Content

Large Tapping

Aiming

Pursuit Aiming 1

Pursuit Aiming i

Square Checking

Tracing

Discrimination Reaction Time
Mechanical Principles

Hidden Figures

Physics

Pattern Analysis
Nuniber-Word
Mutilated Words

Number Triangle
Tools

Word Grouping
Figure Analogies
Engiish Usage
Letter Sets
Number Reversal
Form Reasoning
Spelling

Reading Comprehension
Letter Counting
Number Size

Test Battery 4

85
70
.68
76
50
47
82
86

.81

88
.51
78
69

Test Battery §

76
91
.88
.86
.80
.83
.82
76
.86
83
.56
0

Aiming, Tapping

Aiming

Aiming, Tapping

Aiming

Finger Dexterity

Aiming

Reaction Time

Mechanical Experience, Visualization,
Spatial

Gestalt Flexibility, Spatial, Perceptual
Speed

Verbal Comprehension

Visualization, Perceptual Speed, Spatial

Associative Memory

Geslalt Peiception, Spatial

Deduction, Induction

Mechanical Experience

Verbal Comprehension, Perceptual Speed
Planning, Deduction, Visualization
Verbal Comprehension

Induction

Pcreeprual Speed

Deduction

Verbal Comiprelension

Verbal Compretension

Perceptual Speed

Perceptual Speed

?Factor content of aptitud= tests based on analyses b, French (1951) and authors’ estimates of factor content for

test areas not included in French analysis.
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7uble 7. Second Order Interaction Effects on Piediction
of Subtest Performance
(Results of Regr ssion Analyses)

R2 R?
Futl Rest  led
Criterion Subtest Model Model df F
Answer Sheet Marking 0877 0870  6{1843 .26
Arithmetic Reasoving 1513 1506 4/1840 37
Arithmetic Speeded Operations 1594 1563 5/1790 1.29
Block Counting 1423 1409 6/1843 48
Data Interpretation 1367 1353 4/1540 75
Electrical Information 0666 .0630 4/1840 1.75
Electrical Maze 0765 0742 6/1843 78
Figure Analogies 1785 1764 6/1938 83
General Mechanics 1140 1132 4/1840 .39
Hidden Figures 1005 0962 4/1824 220
Large Tapping 0512 0499  4/1824 62
Mechanical Principles 1286 250 4/1824 .83
Mutitated Words 1001 .0958 4/1824 220
Number Serizs 515 .1502 4/1840 .67
Number-Word 0365 0353  4/1824 .34
Objent Completion 0682 .0645 4/184C .82
Pattern Comyprehension 0752 0724 4/1840 1.4}
Pattern-De tail L£653 .0639 6/1843 .48
Pursuit Aiming 11 .0191 .0158 4/1824 1.52
Rotated Blocks 0739 .0721 4/1840 .87
Tabje Reading 1595 1574 6/1843 a7
Tools 0936 0921 6/1938 53
Tool Functions 1056 1062 4/1840 .23
Verbal An:logies 1731 1723 4/1840 .43
Word Knowledge 1695 1681 4/1840 .76
29
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Table 8. First Order Intesaction Effects on Prediction
of Subtest Performance
{Results of Regresson Analyses)

r? R?
Fult Restricted
Criterion Subtest Mod2| trodel df F

Answer Sheet Marking .0870 0819 11/1849 93
Arithmetic Reasoning 1506 382 11/1844  3.03**
Arithmetic Speeded Operations 1563 1475 11/1795  1.70
Block Counting 1409 1349 11/1849 1.18
Data Luterpretation 1353 1251 11/1844 1972
Electrical [nformation .063 0561 11/1844 124
Elcctrical Maze 0742 .0705 11/1849 .67
Figure Analo ies 1764 1657 11/1944  2.30**
General Mechanics 1172 1072 11/1344 114
Hidden Figures .0962 .0920 11/1328 76
Large Tapping 0499 .0370 1171828  2.26**
Mechanical Principles .1250 1229 11/1828 .38
Mutilated Words 0958 .0889 11/1828 1.26
Number Series 1502 1442 11/1844  1.18
Number-Word .0358 0312 11/1828 78
Chjection Completion 0665 0543 11/1844  2.20%
Pattern Comprehension 0724 .0677 1171844 84
Pattern-De tail N439 .0580 11/1849 1.05
Pursuit Aimirg [1 .0158 .0100 11/1828 .98
Rotated Blocks 0721 .0607 11/1844  2.06*
Table Reading 1574 1544 11/1849 .61
Todls 0921 .0822 11/1944  193*
Tool Functions 1062 .1009 11/1844 .98
Verbal Analogies - 1723 1669 11/1844  1.11
Word Knowledge .1681 1612 11/1844 140

*Significant at .05 level
**Significant at .01 levcl
a!\Tv.haugh the R? for the combined first order interaction effects reached
the .05 level of significance, no individual first order intetaction v.as fiund to be
statistically signifivant. Tacrefore, this test was not inclvded in the discussion of
fir:t otder interactions.
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Table 9. Sbeciﬁc First Orde: Interaction Effects on
Prediction of Subtest Performance
{Results of Regression Analyses)

rR2 rRZ
Criterion Fun Restricted

Subtest Model Model d; F

Race x Education

Arithmetic Reasoning 150¢ 1462 2/1344 4.69**
Figure Analogies 1764 1736 2/1944 3.30*
Large Tapping 0499 .0478 2/1828 299
Object Comple tion .0665 0659 2/1844 65
Rotated Blocks 0721 .0698 2/1844  2.29
Tools 21 .0921 2/1944 .02
Race x Area
Arithiretic Reasoning 1506 1481 3/1844 182
Figure Analogies 1764 1719 3/1944  3.52%*
i~rge Topping 0499 0494 311828 .35
C .ject Completior. 0675 .0621 3/1844 2.94%#*
Rotated Blocks 0721 .0707 3/1844 .94
Tools , 0921 0894 3/1%44 2.00
Area X Education
Arithmetir Reasoning 1506 1427 6/1844 2.84%*
Figure Analogies 1764 .1740 6/1944 .96
Large Tapping 0499 0402 6/1828  3.11**
Object Completion 06:°S .0605 6/1844 1.99
o Rotated Blocks 072, 0698 6/1844  2.41*
Tools 0921 0848 6/1944  2.60*

*Significant a* .05 level
**Significant at .01 Tevel

o 27
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Table 10. Effects of Race on Prediction of Subtest Performance
(Results of Regression Anolyses)

R2 r2
Full Restricted
Criterion Subtest Model Model df F
Answer Sheet Marking 0819 0629 1/1860 38.51**
Arithmetic Reasoning 1352 .0810 1/1855  116.44**
Arithmetic Speeded Operations 1475 1137 1/1806 71.59%*
Block Counting 1349 0613 1/1860  158.34%*
Data Interpretation 1251 .0738 1/1855 108.87**
Electrical Information 0561 0263 1/1855 58.64%¥
Electrical Maze .0705 0281 1/1860 84 67
Figure Analogies 1657 1260 1/1955 QI.04x*
General Mechanics 1072 .0282 1/1855 164.13**
Hidden Figu-es 0920 0659 1/1839  52.98**
Large Tapping 0370 .0319 1/1839 9.61**
Mechanical Principles 1229 0437 1/1839  166.20**
Mutilated Words .0889 0619 1/1839  54.58**
Number Series .1442 1051 1/1855 84.76%*
Number-Word 0312 0123 1/1839 3594**
Object Completion 0543 03735 1/1855 29 Go**
Pattern Comprehension 0677 0464 1/1855 42.35%%
Pattern Detudl .0580 0436 1/1860 28.34%*
Pursuit Aiming 11 0100 .0100 (/1839 .08
Rotated Blocks 0607 0341 1/1855 52.55**
Table " :ading 1544 0943 1/1860 132.02**
Tools 0822 0219 1/1955  128.42%*
Tools Functions 1009 0472 1/1855 110.32**
Verbal Analogies 1669 1056 1/1855 136.56**
Word Know.edge 1612 .0950 1/1855  146.44**
** Significant at .01 Jevel
28
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Table 11. Effects of Educational Level -on Prediction
of Subtest Performance
{Results of Regression Analyses)

R2 Rr2
Full Restricted
Criterion Subtest Model Model df F
Answer Sheat Marxing 081y 0552 2/1860  47.27+*
Arithmetic Reasoning 1352 0724 2/1855  67.36*F
Arithmetic Speeded Operations 1475 0535  2/1806  99.56%*
Block Counting 1349 1039 2/1860  33.29**
Data Irterpztation 1251 0712 2/1855 §T22%*
Electrical Information 0561 U404 21855 15.46%*
Electrical Maze 0705 0533 2/1860 1T.18*
Figuse Analogies 1657 {0803 2/1955  100.08**
General Mechanics 1072 0984 2/1855 9,22+
Hidden Figures 0926 0449 2/1839 47.77**
Large Tapping 0370 0256  2/183Y 1) 80%*
Mechanical Principles 1229 1054 2/1839  13.35%+
Mutilated Words 0889 .0503 2/1839  33.94%*
Number Series .1442 0615 2/1855  89.71%*
Number-Word 0312 0251 2/1839 5.77%%
Object Completion 0343 0272 2/1855 25,544
Pattern Comprehension 0677 0355 2/1855 32.05**
Pattern-Detail .0580 0270 2/1860  32.61**
Parsuit Aiming I1 .0100 .0079 2/1839 1.97
Rotated Blocks .0607 .0368 2/1855 23.63**
Table Reading 1544 .0791 2/1860 8278+
Tools 0822 0792 2/1955 3.18%
Tool Functions 1009 1009 2/1855 0.00
Verbal Analogies 665 0838  Z/1855  92.44%*
Word Knowledge 1612 0900  2/1855 78.67%*
*Significant at .05 level
**Significant at .01 level
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Table 12. Effects of Geographical Area on Prediction
of Subtest Performance
(Results of Regression Analyses)

R? R2
Full Restricted

Critesan Subtest Model Model daf F
Answer Sheet Marking 0819 0746 3/18€0 4934+
Arithmetic Reasoning 1352 1278 3/1855 5.33%*
Arithmetic Speeded Operations 1475 1316 3/1806  11.26**
Block Counting 1349 1251 3/1860  7.03**
Data Interpreiation 1251 A175 3/1855 5.40%*
Electrical Information 0561 0519  3/1855  2.75*
Electrical Maze .0705 0699 3/1860 .39
Figure Analogies 1657 1421 3/1955  18.39**
General Mechanics 1072 0998 3/1855 5.18%*
Hidden Figures 0920 .0851 3/1839 4.66%*
Large Tapping 0370 0214 3/1839 9.94**
Mechanical Principles 1229 1152 3/1839 3.39%+
Mutilated Words 0889 0780 3/18.9 7.32%¢
Number Series 1442 1247 3/1855  14.08**
Number-Word 0312 0287 3/1839 1.59
Object Completion 0543 0470 3/1855 4,79%*
Pattem Comprehension 0677 060t 3/1855  503**
Pattern-Detail 0580 0534 3/1860 3.01*
Pursuit Aimipy 1 .0100 0032 3,1839 4,24%*
Rotated Blocks £607 0572 31855 227
Table Reading 1544 1508 3/1860 2.63*
Tools 0822 .0686 3/1955 9.69**
Tool Functions 1009 0660 3/1855  24.00**
Verbal Analogies 1669 1519 3/1855  11.13**
Word Knowledge 1612 1478 3/1855 9.90**

*Significant at ,05 level
**Significant at .01 level
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Table 13. Percentage of Subgroups Selected Using Subtest Mean Scrve as Cutoff

Percentage of Subgroup Scoring Above Subtest Mean

Race Geographical Area Educational Leve?
H3
Aptitude ) Non- HS
Subtest Negro White  Areal Area2 Aread Asead  grad Grad Coliege

Test Battery 1

Color Form 23 52 45 . 46 S5 S5 4] 44 60
Following Directions 28 52 46 48 56 S 41 44 5
Arithmetic Speeded Operations 21 52 48 52 54 44 28 41 66
Dot Estimation 37 S1 44 48 S3 55 46 48 54
Word Knowledge (Decision Making) 38 51 46 48 53 54 42 49 52
Stick and Rudder 17 SZ 43 46 56 55 32 45 59
Aerial Landmarks 24 52 47 44 54 56 34 46 58
Instrument Comprehension 19 52 46 46 52 5SS 32 44 60
Visualization of Maneuvers 15 52 46 45 S5 54 33 42 63
Total N 139 1,674 410 532 477 394 74 1,071 668
Test Battery 2
General Mechanics 9 54 48 44 52 57 48 46 56
Word Knowledge 17 54 53 42 53 54 34 41 63
Data Interpretation 19 53 SO 43 52 56 31 42 62
Electrical Information 26 52 50 45 51 55 42 46 56
Number Series 18 53 54 42 54 5G 27 41 63
Pattern Comprehension 22 52 50 44 54 54 36 44 58
Tool Functions 16 53 47 38 55 63 48 49 52
Verbal Analogies 16 54 s4 42 52 53 27 41 64
General Science 27 52 49 47 52 53 30 40 65
Arithmetic Reasoning 16 53 50 43 53 54 28 42 62
Object Conpletion 30 52 50 44 53 54 34 45 58
Rotated Blocks 6 52 48 46 53 54 41 44 S8
Jotal N 158 1,704 456 497 498 408 70 995 797
Test Battery 3
Pattem Detail 32 52 45 48 S5 S1 35 44 59
Scale Reading 25 53 48 46 54 52 38 41 60
Table Reading 20 54 48 47 54 50 28 41 64
Block Counting 16 54 44 5 58 S3 40 43 60
Number Symbol Flexibility 28 54 50 44 56 52 29 42 64
Answer Sheet Marking 30 52 50 44 56 50 31 44 60
Length Estimation 33 52 46 53 St 49 36 48 54
Electrical Maze 19 53 49 46 52 53 47 44 57
Gestalt Transformation 21 53 46 48 54 53 35 43 61
Point Distance 27 53 50 46 S3 53 37 46 57
Total N 195 1,672 417 523 516 411 83 977 807
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Table 13 (Coniinued)

Parcentage of Subgroup Scoring Above Subtest Meaa

Race GeograPhical Area Educational Luvel
HS
Aptitude Non- HS
Subtest Negro  White Areal Area2 Area3d Arzad  grad Grad Collrge

Test Battery 4

Large Tapping 40 51 53 39 52 54 43 46 55
Aiming 46 50 48 46 55 52 42 48 53
Pursuit Aiming 1 38 51 48 46 56 52 34 47 55
Pursuit Aiming 11 47 50 48 46 55 52 44 48 32
Square Checking 44 50 43 441 \50 55 48 50 51
Tracing 44 50 50 47 54 50 47 50 50
Discrimination Reactior Time 24 53 48 44 51 56 36 44 58
Mechanical Principles 13 54 48 42 56 54 43 44 58
Hidden Figures 23 52 50 42 54 53 34 42 60
Physics 22 53 52 42 56 52 32 40 62
Pattern Analysis 2 53 52 43 54 52 41 45 57
Number-Word 32 52 51 47 48 54 44 47 54
Mutilated Words 26 52 52 4] S3° 54 37 43 60
Total N 159 1,687 453 450 423 510 63 971 812
Test Battery 5 !
Number Triangle 28 53 56 43 54 48 32 44 63
Tools 21 54 41 47 54 59 40 51 50
Word Grouping 27 53 58 43 55 47 33 42 64
Figure Analogies 22 54 56 42 56 48 28 42 66
English Usage 26 53 57 48 50 47 26 41 &6
Letter Sets 27 54 55 46 54 46 29 42 67
Number Reversal 26 54 55 47 52 48 35 42 65
'orm Reasoning 27 54 54 45 52 49 33 44 63
Spelling 43 51 S4 S0 SO 47 29 44 62
Reading Comp:chension 23 54 54 45 54 49 28 40 67
Letter Counting 4i 52 52 46 54 49 40 47 58
Number Size 27 54 57 45 53 46 33 44 62
Total N 237 1,725 436 S7T1L 505 450 134 1,060 768
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