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ARMED SERVICES VOCATIONAL APTITUDE BATTERY
(ASVAB FORM 5): COMPARISON WITH GATB
AND DAT TESTS

I. INTRODUCTION

The purpose of this study is to compare test performance on
the Armed Services Vocational Aptitude Battery (ASVAB) with the Dif-
ferential Aptitude Tests (DAT) and the General Aptitude Test Battery
(GATB) in samples of high school students, providing information on
interrelations among the test instruments. The information gained
from this study is to be used to answer questions of high school coun-
selors concerning the relationship of the ASVAB with the DAT and
GATB. This information will be useful in achieving success of the
high school ASVAB testing program.

II. PROCEDURES

Description of the Tests

The DAT battery was developed to provide a standardized
procedure for measuring the abilities of students in grades 8 to 12
for purposes of educational and vocational guidance. The test was
designed to meet the needs of guidance counselors and consulting psy-
chologists for day-to-day use in schools, social agencies, and business
organizations. The GATB was developed by the United States Employ-
ment Service for use by state employment service offices. The GATB
has been included in a continuing program of research and has been
validated against success in many different occupations. The ASVAB
was developed by the Armed Services for administration to recruits
and enlisted personnel. Form 5 of the ASVAB was used in this study.

The components of these three tests are presented in Table 1.
For more details concerning these three tests, see references (United
States Department of Labor, 1970; Bennett, Seashore, & Wesman, 1974;
United States Department of Defense, 1976).

Description of the High Schools

The Armed Services Vocational Testing Group (ASVTG)
selected possible candidate testing sites for this study. Arrangements
were then made for testing at two of the sites through discussions with
the school district personnel and personnel at the individual schools.
The characteristics of the schools and their student populations are
quite different.

High School A is located in a rural-suburban area, and can be
considered a standard high school. Students attend this high school
full-time and come from the surrounding area comprising the district.
In the eleventh and twelfth grades, students are given the opportunity
to receive career training at a county facility. This facility trains
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the students in saleable skills and the knowledge needs for future careers.
Total enrollment at this school is approximately 650, and it seems to be
typical of a small high school in the rural-suburban area.

High School B is located in the Southwest and is a career
development school. This high school recruits its students from 18
high schools in the surrounding area. Some students attend as full-
time students, while other students take academic courses at their home
school and attend High School B as part-time students in the career
development program. This school is organized into career clusters
and each cluster encompasses several families of careers. Each stu-
dent's needs and career interests help to determine the individual course
of study. Students are thoroughly screened prior to entering this high
school and, as such, the students may not be representative of the aver-
age high school population. Total enrollment is approximately 2,500.

Study Design

The study design was developed to provide comparisons on the

ASVAB and the DAT and GATB. Two samples of students were used.

One sample took the ASVAB and the DAT and the other sample took the

ASVAB and the GATB. Each sample was divided equally at each school
between sex and grade. The unit for sampling for School A was the home-
room and for School B the career cluster. Random selection was used
£ to determine the multiple aptitude battery, DAT or GATB, that the student
would take. The same procedures were used in counterbalancing the
testing between the ASVAB and the other batteries.

The entire student body at School A was tested. At School B,
only those students who received permission from their parents were
administered the tests. Approximately 1,000 students out of a total of
2,500 received permission to take the tests. A total of 1,562 students
were tested at both schools. Of these, 330 were eliminated due to the
fact that they did not take all the components of the two tests that they
were assigned to take. The total sample included in the analysis was
1,232, The breakdown of the sample by school, grade, and sex is pre-
sented in Table 2.

The procedure for testing was approximately the same at both
schools. All students in both samples were tested at each school with
the ASVAB. Approximately one-half of the total sample took the DAT
and the other half took the GATB, Because the total time of administra-
tion for the DAT was four hours, the test was split into two halves in
accordance with instructions in the DAT manual. In order to counter-
balance the possible effects of the ASVAB testing, half of the sample
taking the DAT took the first half of the DAT prior to taking the ASVAB
and the second half of the DAT after taking the ASVAB. The other half
of the DAT sample were administered the parts of the DAT in reverse
order. Half of the GATB sample were administered the GATB before
the ASVAB and the other half were administered the GATB after the
ASVAB. The testing procedures for each of the samples is presented
in Table 3.
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3 Table 3. Study Design

: DAT Sample

g Day 1 Day 2 Day 3

Group 1 DAT - Part I ASVAB DAT - Part II
Group II DAT - Part II ASVAB DAT - Partl

GATB Sample

Day 1 Day 2 Day 3
i Group I GATB ARUAR oL ke
z GroupIl | = <c--a ASVAB GATB
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Testing Procedures

Skilled test administrators were used to administer all tests.
The GATB administrators, in addition, were certified by the Department
of Labor. Proctors were provided by the schools and by the Armed
Forces examining and entrance stations (AFEES). Because the facilities
available at each school were unique, the physical setup for the testing
was adapted to each school plant. At School A, both the GATB and the
DAT were administered in small classroom areas. The ASVAB was
administered over the public address system to the entire school at the
same time, with the students in their homerooms. At School B, the
GATB was administered in small classrooms, while the ASVAB and
the DAT were administered in the school auditorium to large groups.

Analysis Procedures

All answer sheets were manually scanned for duplicate answers,
illegible marks, and other errors. All answer sheets were then machine-
scored and the scores put on magnetic tapes. These tapes were edited
by validity checking programs and errors were corrected to assure an
accurate data base. This data base was then used for the analyses.

For each sample, univariate, bivariate and multivariate analyses were
accomplished.

III. RESULTS AND DISCUSSION

Univariate Statistics

A number of statistics for the univariate distributions were
calculated, including the mean, median, standard deviation, skewness,
kurtosis, and range. The means and standard deviations for each
sample by sex and grade are presented in Tables 4 through 6. For the
ASVAB, the males had higher means for all components except for
two — Numerical Operations and Attention to Detail. This held true
for all grades. For the GATB, the males had higher means than the
females for only three of the components; these were Dimensional Space,
Vocabulary, and Arithmetic Reasoning. This again held true for all
grades. For the DAT, the males had lower means than the females
for three tests -~ Clerical Speed and Accuracy, Spelling, and Language
Usage - for the tenth and twelfth grades. In addition, for the eleventh
grade, the males were lower on Numerical Ability and Abstract
Reasoning.

In addition to the means and standard deviations, other uni-
variate statistics are presented in Tables 7 through 12. These statis-
tics include the difficulty level, median, maximum, minimum, kurtosis,
and skewness, For every test in the ASVAB, the limit of the test was
reached. The males did not reach the limit of the test in the two speed

12
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Table 4. Means and Standard Deviations for Tenth Grade
Male Female

Test Mean S.D. Mean S.D.
ASVAB General Information 9.3 2.4 7.5 2.1
Numerical Operations 32.8 9.6 37.2 8.5
Attention to Detail 13.6 4.2 16.3 4.6

lord Knowledge 18.4 6.2 15.8 5.9
Arithmetic Reasoning 12. 1 4.2 10. 4 3.7

Space Perception 11.0 4,3 9.7 3.9

ath Knowledge 13.2 4.9 12.5 4.3
Electronics Information 18.5 5.5 13.7 7
echanical Comprehension 11.0 4,2 7.4 2.9

General Science 11.6 4,0 9.3 3.1

General Biological Science 6.1 2.1 5.2 1.9

Shop Information 12.9 3.7 8.4 2.7
Automotive Information 9.6 4,2 5.9 2.1

DAT Verbal Reasoning 24.3 10.8 | 23.3 12. 4
Numerical Ability 22,1 8.9 21.9 7.9
AEstract Reasoning 33.9 9.2 33.5 9.7
Clerical Speed 41.3 9.4 46.7 14.2
Niechanical Reasoning 49,0 9.6 37.9 9.6

Space Relations 2.6 120 28.1 12.3

Szelling 60. 1 19.5 71.7 17.6
Language Usage 28.3 10.5 31.6 10.5

GATB Name Comparison 44.0 11.7 49.8 10.7
Computation 21.2 4.5 22,5 3.7
Dimensional Space 18.9 5.8 17.2 5.2
Vocabulary 17.8 6.1 16.6 5.7

Tool Matching 30.2 5.5 32.4 5.6
Arithmetic Reasoning 10,2 3.2 9.5 2.5

Form Matching 26,7 6.7 27.2 5.2

Mark Making 67.1 8.4 69.2 13.2
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Table 5. Means and Standard Deviations for Eleventh Grade
Male Female
Test Mean S.D. Mean S.D.
ASVAB General Information 9.7 2.4 7.4 2.0
Numerical Operations 34,4 10.5 38.8 9.8
Attention to Detail 14.0 4.2 15.4 4,7
Word Knowledge 19.5 6.0 17.1 5.8
Arithmetic Reasoning 12.7 4.3 10. 6 4.0
Space Perception 11.7 4.7 9.4 4.2
Math Knowledge 13.8 4.9 13.4 4,5
Electronics Information 19.2 5.6 13.6 3.5
Mechanical Comprehension 11.9 4.2 7.1 3.0
General Science 12.1 4,1 9 1 3.3
General Biological Science 6.4 2.1 5.4 2.0
Shop Information 13.5 3.9 9.0 2.8
Automotive Information 10.9 4,6 5.6 2.4
DAT Verbal Reasoning 26.8 12.2 26.5 12.6
Nuranerical Ability 22.2 9.8 22.8 9.2
Abstract Reasoning 33.8 9.9 36.2 8.9
Clerical Speed 45.1 11.9 51.9 11.7
Mechanical Reasoning 48.4 11.3 37.2 9.5
Space Relations 34,7 13.2 27.0 11.4
Spelling 64.4 19.9 81.0 14.7
Language Usage 29.8 11.0 32.1 10.5
GATB Name Comparison 44.2 11.2 49,9 11.5
Computation 21.2 4.5 22.3 5.1
Dimensional Space 19.3 5.9 15.8 4.6
Vocabulary 18.5 5.8 17.8 5.4
Tool Matching 29.8 5.3 32.6 5.8
Arithmetic Reasoning 10.6 2.9 9.7 3.2
Form Matching 26.9 6.1 26.9 5.9
Mark Making 68.0 8.6 72.4 8.3
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Table b. Means and Standard Deviations for Twelfth Grade

Male Female

Test Mean S.D. Mean S.D.

ASVAB General Information 10,2 2.3 8.2 2.1

Numerical Operations 35.2 10.0 37.7 9.9

Attention to Detail 14.3 4.4 15.9 3.9

Word Knowledge 21.3 6.4 19.0 6.9

Arithmetic Reasoning 13.7 4.6 11.6 4.5

: Space Perception 12.7 5.0 11.1 4.3

i Math Knowledge 14.7 4.9 13.0 5.0

: Electronics Information 20,6 5.2 14,2 4.1

Mechanical Comprehension 12.5 4.4 7.5 3.3

: General Science 13.1 3.9 10.2 3.7

.‘ General Biological Science {8 | 2.1 5.8 2.0

Shop Information 14.1 3.8 9.4 2.9

Automotive Information 11.1 5.0 6.2 2.4
;
¢

i DAT Verbal Reasoning 28.5 11.8 26,2 14.0

¢ Numerical Ability 23.4 10.7 22,1 10.2

i Abstract Reasoning 35.0 11. 4 35.2 9.0

Clerical Speed 46.2 11.0 52.0 13.9

{ Mechanical Reasoning 48.3 9.6 | 38.5 1l.1

3 Space Relations 35.3 13.1 29.8 12.0

Spelling 66.5 20,1 77.3 14.9

:, Language Usage 32.1 10.7 34.6 10.9

GATB Name Comparison 46.4 11.7 53.0 12.0

; Computation 22.2 5.8 22.4 4.8

; Dimensional Space 20.8 7.5 17.0 5.5

Vocabulary 22.0 8.1 19.5 6.5

Tool Matching 31.6 5.2 31.6 5.7

Arithmetic Reasoning 11.4 3.4 10.1 3.1

Form Matching 27.6 6.4 28.3 5.9

Mark Making 67.6 9.2 73.9 8.5
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tests, Numerical Operations and Attention to Detail., The females did
not reach the limit in Electronics Information, Mechanical Comprehen-
sion, Shop Information, and Automotive Information, This was true of
all three grades.

The difficulty index was computed by dividing the mean of the
test by the number of items in the test. For the males, all difficulty
indices for the tests in the ASVAB were above . 50 except for Automotive
Information. For this test, the tenth grade males had a difficulty index
less than .50, For the females, the difficulty indices were less than .50
for Electronics Information, Mechanical Comprehension, Automotive
Information, and Shop Information. Difficulty indices were not computed
for the speed tests.

For the males, approximately one-half of the tenth grade dis-
tributions for the ASVAB test showed negative skewness. The number
of tests having negatively skewed distributions increased with grade.
For the twelfth grade males, all ASVAB test distributions had a nega-
tive skewness. For the females in each of the grades, only five of the
ASVAB test distributions showed negative skewness. The results were
expected since the tests became easier for the sample as the grade
increased and were easier for the males than for the females. Almost
all of the distributions of the ASVAB tests were platykurtic. This was
to be expected for tests of this type.

Correlations

For each of the samples, Pearson product-moment correlations
were computed between each of the components of the ASVAB and each
of the components of the DAT and the GATB. These correlations were
computed for each grade by sex, The results are presented in Tables 13
through 18, In general, the size of the intercorrelations increases with
increasing grade and are higher for the males than for the females. Six
of the tests in the ASVAB are typical of tests in an aptitude battery; these
tests are Numerical Operations, Attention to Detail, Work Knowledge,
Arithmetic Reasoning, Space Perception, Mathematical Knowledge, and
Mechanical Comprehension. They have a counterpart in either or both
the DAT and GATB. For these tests, it was expected there would be at
least one high correlation with one other test in the multiple aptitude bat-
teries. For the other tests, only moderate correlations were expected.
The highest correlations were between the Word Knowledge of the ASVAB
and the Vocabulary of the GATB and Verbal Reasoning of the DAT. Cor-
relations ranged from .69 to .83, Other high correlations were between
the Arithmetic Reasoning test of the ASVAB and Arithmetic Reasoning
of the GATB and Numerical Ability of the DAT. These correlations
ranged from .67 to .86, Correlations between Space Perception of the
ASVAB and the Dimensional Space of the GATB and Space Relations of
the DAT ranged from .55 to .78. Mathematical Knowledge of the ASVAB
correlated with Arithmetic Reasoning of the GATB and Numerical Ability
of the DAT in the range of .65 to .86. Mechanical Comprehension of the
ASVAB and Mechanical Reasoning of the DAT ranged from .62 to .77.
Correlations between Numerical Operations of the ASVAB and Compu-
tations of the DAT ranged from .40 to .76. Attention to Detail of the
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ASVAB correlated most highly with Tool Matching of the GATB and
Clerical Speed and Accuracy of the DAT. These correlations were
somewhat lower than for the other tests, ranging from .31 to ,56.

The other tests in the ASVAB are information or achievement
type tests which have no counterpart in the multiple aptitude tests.
The correlations of these tests with the tests in the GATB and the DAT
are moderate at best. They correlated most highly with the Vocabulary
tests in the GATB and DAT.

Prediction Equations

For each sample, equations were developed to predict ASVAB
test scores from the DAT and GATB test scores. These equations were
developed by using standard multiple regression techniques and were
developed for each grade by sex. Stepwise regression techniques were
used to develop the equations, The order of inclusion of the tests in
the equation is determined by the contribution of the test to the explained
variance. The test that contributes the largest amount is selected first.
The computations were stopped when inclusion of the test did not add a
significant amount of variance to the predictive equations. The general
form of the regression equation is

' - LU

Y' = A+ BIX1+BZXZ+ +ann,
where Y' is the estimated value for Y, A is the Y intercept, and B is
the unstandardized regression coefficients. In addition to the computation
of the unstandardized regression coefficients, standardized regression
coefficients (B) were computed, along with the multiple correlation coeffi-
cient, the standard error of the multiple correlation, and the standard
error of the unstandardized regression coefficients. The multiple cor-
relation coefficients are presented in Tables 19 through 21. In general,
the DAT produced higher multiple correlation coefficients than the GATB,
and the males produced higher multiple correlations than the females.
The multiple correlation coefficients were highest for Word Knowledge,
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