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1. INTRODUCTION

The Differential Aptitude Tests (DAT) is an eight-test battery designed to measure an individual’s ability to learn or to succeed in
a number of different areas, such as mechanical reasoning, verbal reasoning, numerical reasoning, and space relations. Since the first
edition was published in 1947, the DAT has been widely used for educational placement and vocational counseling of students in
Grades 8 through 12. In addition to this scholastic emphasis, the DAT has been used extensively for occupationally oriented

assessment of adults and post-secondary students.

The Differential Aptitude Tests for Personnel and Career Assessment {DAT for PCA) was published in order to enhance the use of
the DAT to assess adults, including applicants for employment, candidates for employment-related training, career and vocational
counselees, and college, technical school, and adult education students. The DAT for PCA is the first printed short form of the DAT
ever published. Essentially an abbreviated version of the DAT Form V, the DAT for PCA uses the same high quality test items to

measure the same DAT aptitudes.

BACKGROUND

In addition to the DAT for PCA, there have been five editions
of the DAT to date. The test was first published in 1947 (Forms
A & B); revisions appeareé in 1962 (Forms L & M), 1972 (Forms
S&T), 1980 Forms V & W), and 1990 (Forms C & D). Each
of these revisions has been directed primarily at improving and
updating the content of the tests as well as the normative
information.

In 1987, a Computerized Adaptive Edition of the DAT was
published, making the DAT available as computer software for
IBM or Apple Il compatible personal computers. This edition
is a completely self-contained, automated DAT test adminis-
tration, scoring, and report preparation system. It uses adaptive
testing technology to tailor the choice of test items to the
examinee’s ability and, in the process, reduces the length of
most of the DAT tests to half of their traditional number of
items.

RATIONALE FOR DEVELOPING THE
DAT FOR PCA

The rationale for developing the DAT for PCA was to offer a
version of the battery that would encourage and facilitate use
of the DAT in adult assessment applications. As has been the
case with each DAT revision, the essential nature of the
aptitudes measured by the DAT for PCA remains the same,
However, the DAT for PCA differs from previous editions in
several significant ways. Namely, the following mnovations
were introduced:

*  Shortening of the tests,
*  Repackaging of the tests, and

* Enhancing the ease of local scoring.

Shortening of Tests

The DAT for PCA is a shortened version of DAT Form V.
Compared to the parent long form, seven of the eight DAT for
PCA tests have been shortened by about one third. Only the
already brief, highly speeded Clerical Speed and Accuracy Test
{CSA) remains at its full length. The effect of shortening the
DAT has been to reduce administration time substantially, both
at the test and the battery level. None of the DAT for PCA
tests has a time limit exceeding 20 minutes; the overall battery
time limit has been reduced by about one hour. Table 1.1 lists
the test length in number of items and the administration time
for both the DAT for PCA and DAT Form V/W,

TABLE 1.1

Test Length and Administration Time for the
DAT for PCA and DAT Form V/W

# of Hems

Admin. Time®

Test PCA VIW PCA V/W
Verbal Reasoning 30 50 20 30
Numerical Abitity 25 40 20 30
Abstract Reasoning 30 45 15 20
Mechanical Reasoning 45 70 20 30
Space Relations 35 60 15 25
Spelling 85 90 6 10
Language Usage 30 50 1220
Clerical Speed and 100 100 6 6

Accuracy

4 Acministration time measured in minvies.



Repackaging of Tests

The DAT for PCA and all accompanying materials have been
redesigned specifically for administration to adults. In addition,
the way in which the DAT tests are packaged has changed with
the DAT for PCA: all eight DAT for PCA tests are available
either in separate test booklets, or in booklets containing the
mest frequently used combinations of DAT tests. These
combinations include:

*  General Cognitive Ability Tests (includ-
ing Verbal Reasoning and Numerical
Ability)

*  Perceptual Abilities Tests (including Ab-
stract Reasoning, Mechanical Reasoning,
and Space Relations), and

* Language and Clerical Tests (including
Spelling, Language Usage, and Clerical
Speed and Accuracy).

This repackaging makes it easier for users to administer one,
several, or all eight tests to adult populations. In addition, the
combination booklets of General Cognitive Ability and Per-
ceptual Ability provide an easy alternative to those users who
wish to measure two of the three factors that make up the U.S.
Department of Labor’s General Aptitude Test Battery (GATB}.

Enhancing Ease of Local Scoring

The DAT for PCA answer documents are designed specifically
for local scoring by the user; both hand-scorable and Ready-
Score (TM) self-scoring mark transfer answer sheets are avail-
able in configurations that parallel the separate and combined
test booklets. These changes make it easier for users to custom
tailor their applications of the DAT for PCA as well as facilitate
the immediate gathering of test results.



2. APTITUDE MEASUREMENT: A PHILOSOPHICAL PERSPECTIVE

A clear definition of the term “aptitude” is essential to understanding the philosophy that underlies the DAT. Warren's Dictionary

of Psychology {1934) defines aptitude as:

APTITUDE. A condition or set of characteristics regarded as symptomatic of an individual’s ability to acquire with
training some (usually specified) knowledge, skill, or set of responses ...

This definition implies that aptitudes result from a complex interaction of heredity and environment, and can be considered developed
abilities. The entire concept can be summarized as a capacity to leamn, given appropriate training and environmental input.

Using this definition of aptitude, the philosophical basis of the DAT involves the premise that human intelligence or mental ability
is made up of many different aptitudes, and that these aptitudes must be measured from several points of view. As a result, the DAT
is constructed to provide a rich profile of information about an individual's relative aptitudes in many areas of mental activity.

THE APTITUDES

As with the first edition of the DAT, the DAT for PCA includes
tests that assess eight important aptitudes:

*  Verbal Reasoning

*  Numerical Ability

*  Abstract Reasoning

*  Clerical Speed and Accuracy
*  Mechanical Reasoning

*  Space Relations

*  Spelling

* Language Usage

When all eight tests are administered together, the eight
resulting scores are highly useful for broad-spectrum applica-
tions, such as career guidance or vocational rehabilitation
counseling. For more focused assessment applications, such as
personnel selection or adult literacy examinations, the DAT for
PCA tests may be administered singly or in combinations of
two or more.

The content of each of the eight DAT for PCA tests, their
practical applications, and seis of commonly administered test
combinations are described below.

Verbal Reasoning

The Verbal Reasoning (VR) test is a measure of ability to
understand concepts framed in words. Rather than focusing on
simple fluency or vocabulary recognition, the VR test is aimed
at the evaluation of the ability to think constructively, to find

commonalities among apparently different concepts, and to
manipulate ideas on an abstract level. The VR test consists of
analogies. The analogy form of test item is especially appro-
priate for the measurement of reasoning ability. The type of
analogy item used in this test is double-ended in which both the
first and last terms are missing. The examinee must choose from
five alternative pairs the one pair that best completes the
analogy. This type of item provides a measure of reasoning that
is relatively complex without being tricky or esoteric. At the
same time, the content of the items can be varied such that
words may come from many different subject areas. Thus, the
items sample both the examinee’s knowledge as well as his or
her ability to abstract and generalize relationships inherent in

that knowledge.

VR may be expected to predict success in fields that require the
understanding of complex verbal relationships and skill in
manipulating verbal concepts. Academic success in most fields
would be included in this category, as would success in many
occupations, such as business, law, education, journalism, and
the sciences.

Numerical Ability

The Numerical Ability (NA) Test is designed to test under-
standing of numerical relationships and facility in handling
numerical concepts. The NA problems are framed in the item
type usually called “arithmetic computation” rather than in
what is usually called “arithmetic reasoning.” This was
prompted by the desire to avoid the language elements of the
usual arithmetic reasoning problem, in which reading ability
may play a significant role. The computation form has the
advantage of being a relatively pure measure of numerical
ability.



The NA test has been devised to require intelligent handling of
a variety of mathematical concepts. For example, in problem 29
of DAT Form T, the answer 54 lbs, 32 oz. is scored as wrong
even though it is the correct sum arithmetically; only 56 Ibs. is
accepted. The former response is not correct for it shows a
failure to perceive the relationship between pounds and ounces.

NA is important to the prediction of success in such fields as
mathematics, physics, chemistry, engineering, and other curric-
ula in which quantitative thinking is essential. NA is required in
varying degrees in occupations such as laboratory assistant,
bookkeeper, statistician, and shipping clerk; in carpentry, tool-
making and other crafts, as well as in professions related to the
physical sciences.

Abstract Reasoning

The Abstract Reasoning (AR) Test is a nonverbal measure of
reasoning ability. It involves the ability to perceive relation-
ships in abstract figure patterns — generalization and education
of principles from non-language designs. Each AR problem
requires the perception of an operating principle in a series of
changing diagrams. In each instance, the examinee must
discover the principle(s} governing the changes of the diagrams
and give evidence of this understanding by designating the
diagram that should follow logically.

In constructing the AR test, considerable care was taken to
prevent visual acuity or any visuai discrimination factor from
contaminating the measurements obtained. The designs used
have been selected so that all drawings are large and clear, and
differences between successive diagrams are obvious. In each
case the task is to generalize the changes into operating
principles — thinking with abstract symbols. Complexity is
obtained from increasing conceptual difficulty. The differences
are apparent; discerning why the patterns differ is the intellec-
tual exercise.

The AR score will be relevant when the job or curriculum
requires perception of relationships among things rather than
among words or numbers. Examples include such fields as
mathematics, computer programming, drafting, and automobile
repair. The AR test supplements information about general
intelligence obtained by the VR and INA tests, and may be as
properly grouped with the Space Relations and Mechanical
Reasoning tests. Since the ability to reason with words is not
the same as the ability to reason with abstract figures, AR
cannot be substituted for VR. However, it can serve as a check
on the VR score in cases of known or suspected language
handicap. For example, if an examinee with a foreign back-
ground scores low on the VR test but high on the AR test, the
validity of the VR score should be questioned and reexamined
for that individual.

Clerical Speed and Accuracy

The Clerical Speed and Accuracy {CSA) Test is intended to
measure speed of response in a simple perceptual task. The
examinee must first select the combination that is marked in the
test booklet, then bear it in mind while seeking the same
combination in a group of similar combinations on a separate
answer sheet, and, having found the identical combination, fill
in its answer space. The test does not call for reasoning skills;
rather, the emphasis is on speed of perception, momentary
retention, and speed of response.

The ability to do routine work of the kind that the CSA test
exemplifies is important in filing, coding, keypunching, stock
room work, and similar occupations. In addition, high scores on
the CSA test may be desirable for jobs involving technical and
scientific data.

Mechanical Reasoning

The Mechanical Reasoning (MR) Test is a specially constructed
version of the Bennett Mechanical Comprehension Test. It was
devised to parallel closely, and be slightly easier than, the
regular series of Bennett Mechanical Comprehension Tests. The
MR test measures the ability to understand basic mechanical
principles of machinery, tools, and motion. Each item consists
of a pictorially presented mechanical situation and a simply
worded question. Jtems represent simple principles that involve
reasoning rather than special knowledge.

The person who excels in this area typically finds it easy to
learn the principles of operation and repair of complex devices.
The score is affected by the previous experience of the subject,
but not to a degree that introduces sericus difficulties in
interpretation. Formal training in physics produces an increase
in score of only a few points.

The MR test is useful in making decisions as to the suitability
of the examinee for those occupations and curricula that require
an appreciation of the principles of commonly encountered
physical forces. Occupations such as those of carpenter, me-
chanic, maintenance person, and assembler (to name a few)
require the kind of understanding this test measures.

Space Relations

The Space Relations (SR) Test measures the ability to visualize
a three-dimensional object from a two-dimensional pattern, and
to visualize how this object would look if rotated in space. Each



problem shows one pattern, followed by four three-dimensional
figures. Examinees are to choose the one figure that can be
made from the pattern.

As in the AR test, the patterns and other drawings are large and
clear; no premium is placed on visual discrimination. Perception
of differences is very easy; the task is concerned solely with
judgments of how the objects would lock if constructed and
rotated. Minute differences in size do not determine the
answers. An examinee’s answers will be correct if he or she has
the ability to imagine the constructed object and its appearance
after rotaticns.

The SR test is a measure of ability to deal with concrete
materials through visualization, There are many careers that
require the ability to imagine how an object would look if made
from a given pattem, or how a specified object would appear if
rotated in a given way. This ability to manipulate things
mentally and to create a structure in one’s mind from a plan is
what the SR test is designed to evaluate. It is an ability needed
in such fields as drafting, clothing design, architecture, art,
die-making, decorating, carpentry, and dentistry.

Spelling and Language Usage

The Spelling (SP) Test measures how well examinees can spell
common English words. The examinee is presented with a list
of words, and is required to determine which are correctly
spelled and which are misspelled. The misspelled words reflect
“plausible and commonly made spelling errors.

The Language Usage (LU) Test is intended to measure the
ability to detect errors in grammar, punctuation, and capitali-
zation. The items reflect the principles of present-day formal
writing, and the ability measured by the test is highly
predictive of success in a variety of academic courses.

The two tests, SP and LU, are more nearly achievement tests
than any of the other DAT tests, The chief reason for their
inclusion in the DAT is that they represent basic skills that are
necessary in many career and acadernic pursuits. Separate scores
are reported for the two fests, even though there are few
instances when one of these abilities is needed without the
other. Taken together, SP and LU provide a good estimate of

the ability to distinguish correct from incorrect English usage.
This ability is necessary in stenography and other aspects of
business correspondence, in journalism, in proofreading, in
advertising — wherever the written language is stock in trade.
Individuals with high VR scores and low 5P and LU scores can
probably be helped by remedial training.

TEST COMBINATIONS

Although each of the DAT tests is intended to make a unique
contribution to the understanding of the individual, it may
often be advantageous to consider subgroups of two or more
scores together. For example, VR and NA measure those
functions that are associated with general cognitive ability -
that is, scholastic aptitude, or “intelligence.” This combination
reflects an ability to learn in either an occupational or scholastic
setting, and especially the ability to learn from books and
manuals, trainers, teachers, or mentors.

The MR, 5R and AR tests all measure components of percep-
tual ability, or the ability to recognize everyday physical forces
and principles, to visualize concrete objects and manipulate
those visualizations, as well as reasoning and learning potential
of a non-verbal nature. These abilities are particularly important
in dealing with things, rather than with people or words. The
MR, SR and AR tests are well suited for assessment in most
skilled trade occupations.

The CSA, SP, and LU tests are a kind of commerdial language
group — they represent a group of skills necessary to perform
various types of office work. In combination, these tests may be
useful for selecting clerical and secretarial candidates.

The VR, SP, and LU tests place a heavy emphasis on use of the
English language. Administering these tests may give a mis-
leading picture of the abilities of adults having limited English
language facilities. Two tests, AR and SR, are entirely non-
verbal (except for directions). The remaining tests place only a
small emphasis on reading and verbal skills: NA, MR, and CSA.
Of these three tests, the CSA test does not require use of the
English language. DAT tests that require the least English
language reading proficiency should be used for assessing
adults with fimited English skills.



3. TEST DEVELOPMENT

The DAT for PCA is a shortened version of the DAT Form V. In-depth historical, test development, and test revision information
for Form V may be found in the DAT Form V Administrator’s Manual, available from The Psychological Corporation.

CRITERIA FOR ITEM SELECTION

With the exception of the Clerical Speed and Accuracy (CSA)
Test, DAT Form V tests were used as item banks for the
selection of the DAT for PCA items. The CSA test is an already
brief, highly speeded test that does not require shortening;
hence, only seven DAT tests were shortened. In developing the
DAT for PCA, the following criteria were used to guide item
selection:

* Maintenance of test reliability
*  Setting appropriate test difficuity level
*  Enhancing cultural transparency of items

* Enhancing gender neutrality of items

Maintenance of Test Reliability

The development of the DAT for PCA began with a theoretical
analysis of the psychometric effect of shortening each of the
seven DAT tests on test reliability. The reliability of shorter
versions of the DAT tests can be estimated theoretically by
applying the Spearman-Brown formula to the known values of
each of the tests’ internal consistency reliability coefficients.!
Using this formula, it was determined how much the original
DAT tests could be shortened while still maintaining acceptable
reliability coefficients. Table 3.1 lists the observed reliability
coefficients for seven of the Form V tests, and the Spearman-
Brown projected reliabilities of those tests shortened by 40
percent. These reliability estimates demonstrate that the DAT
tests can be shortened without substantially reducing test
reliability.

1 The Spearman Brown formula is as folfows:
Py

T+ e
In this formula, r,, s the estimated coefficient, r,, is the obtained coefficient,
and n is the number of times the test is lengthened or shortened.

'an™=

10

TABLE 3.1

Observed Reliability Coefficients®
for DAT Form V Tests and

Projected Reliability Coefficients®
for DAT for PCA

Form V DAT for PCA

Test {Observed)  (Projected)
Verbal Reasoning .94 90
Numerical Ability .92 .88
Abstract Reasoning 84 90
Mechanical Reasoning .54 90
Space Relations 95 92
Spelling 96 .83
Language Usage 92 87

2 Internal Consistency reliabilities as measured by Kudor-Richardson Formuia #20.

b Aeliabilities projected from Form V observed reliabilities using the
Spearman-Brown formula.

Setting Appropriate Test Difficulty Level

The item selection process must result in overall test difficulty
levels that are appropriate for the intended population: adults
and students in post-secondary training programs. The “target
difficulty” is the average proportion of correct responses to a
test'’s items in the intended population, corrected for the
number of response alternatives. Table 3.2 gives the target
difficulty selection criteria of items for the seven tests of the
DAT for PCA.



TABLE 3.2

Target Difficulty Criteria for the Seven DAT
for PCA Tests

Response Target
Test Alternatives®  Difficulty®
Verbal Reasoning 5 .60
Nemerical Ability 5 B0
Abstract Reasoning 5 .60
Mechanical Reasoning 3 .67
Space Relations 4 .62
Speiling 2 75
Language Usage 5 .60

2 These are the numbear of aliernatives from which the examinee may choose an
each item. )

b Target difficulty is the average proportien of correct responses 1o a
test's items,

Enhancing Cultural Transparency of ltems

Previous experience with the use of the DAT outside of the
United States had shown that a number of items were not
appropriate for use in other English-speaking countries. For
example, some DAT items had to be revised or replaced for use
in Canada, Australia, and Great Britain, due to differences in
language usage, spelling conventions, systems of measurement,
and cultural referents. In developing the DAT for PCA, care
was taken to emphasize cultural transparency in item selection
by avoiding items that would not be usable in English-speaking
countries other than the US.

Enhancing Gender Neutrality of ltems

Some gender differences exist in the overall difficulty levels of
the DAT tests. For example, females’ average scores are higher

ih

than males” on the 5P and LU tests; males’ averages are higher
than females’ on the MR and SR tests, In assembling the DAT
for PCA, care was taken to avoid increasing known gender
differences, and to reduce them where possible.

TEST ASSEMBLY

The seven tests of the DAT for PCA were assembled by
selecting subsets of items from DAT using the four aforemen-
tioned criteria. Two different but overlapping sets of data were
used in the assembly of the DAT for PCA: one for assembly,
and another for subsequent analyses. The first data set consisted
of itern analysis statistics, particularly item difficulty and
discriminating power, for students in Grade 12 of the 1982
Form V standardization sample; these data were available for
males and females, separately and combined. The second set of
data consisted of a spaced sample of 1512 males in the
standardization sample, spanning grades 10 through 12.

The Grade 12 male and female data set were used as the
statistical basis for selecting Form V items for the DAT for
PCA. This sample was chosen because it was considered the
best approximation to an adult population: twelfth grade
sample members are closest in age to an adult population, and
little growth is expected in DAT scores after adolescence.

The Grade 10-12 males’ item response data sef was used to
evaluate the psychometric properties of the shortened DAT
version, including reliability, summary statistical properties,
factorial structure, and correlations between long and short
versions of the DAT tests. This sample was chosen because it
was largely independent of the sample used for ilem selection,
thus minimizing capitalization on chance in the estimation of
the tests’ psychometric properties.



4. EQUIVALENCE OF DAT FOR PCA TO DAT FORM V

This section presents both rational and empirical support for equivalence between the DAT for PCA and DAT Form V, and the

method vsed to establish equivalent scores.

RATIONAL AND EMPIRICAL SUPPORT

To support the interchangeability of the DAT for PCA and the
DAT Form V, the content specifications of the battery were left
unchanged, and all seven new tests were assembled out of test
iterns from the comesponding tests of DAT Form V. As a
consequence, the DAT for PCA may logically be considered to
be measuring the same aptitudes as DAT Form V, as well as
other forms of the DAT. '

Following assembly of the DAT for PCA, correlation coeffi-
cients were computed between raw scores on the DAT for PCA
and those of DAT Form V. A coefficient was obtained for each
of the seven tests; none was needed for the unchanged CSA
test. The data source for the correlational analyses was the
combined Grades 10, 11, and 12 males’ item response data from
the 1982 standardization of Form V. To compute the correla-
tions, each DAT test was scored twice. First, the Form V raw
score was computed; then, the DAT for PCA raw scare was
computed by ignoring responses to the Form V items not used
in the short form. The resulting correlations are presented in
Table 4.1,

TABLE 4.1

Part-Whole Correlations of
DAT Form V and DAT for PCA

Test T ow
Verbai Reasoning 98
Numerical Ability 497
Abstract Reasoning .98
Mechanical Reasoning .98
Space Relations .96
Spelling 97
language Usage 87

12

The correlations presented in Table 4.1 are part-whole corre-
iations, since the constituent test items of the DAT for PCA are
completely contained in the longer Form V., Part-whole corre-
lations are known to overstate the relationship between
independently measured variables, and cannot be interpreted as
alternate form correlations. They can, however, be used to
support the equivalence of a short form to a longer one, since
examinees are expected to respond the same way to the same
items regardless of the form. As table 4.1 indicates, raw scores
on DAT for PCA correlated very highly with DAT Form V raw
scores.

EQUIVALENT RAW SCORES

For the convenience of users of the DAT who might wish to
adopt the DAT for PCA, a table of equivalence between DAT
for PCA and DAT Forms V and W is presented (see Table 4.2).
For every possible raw score on the DAT for PCA, this table
contains equivalent raw scores on DAT Forms V and W. The
data contained in this table was prepared by performing
equipercentile equating of the respective tests of both forms.
The equating analyses used the Form V and DAT for PCA
scores computed in the 1982 standardization sample of high
school males in Grades 10 through 12. For three of the DAT
tests — VR, MR, and SP — there were no actual scores in the
portion of the score distribution below the chance level; when
this occurred, regression methods were used to extrapolate
equivalent scores. Table 4.2 presents these raw score equiva-
lents for each test separately. Equivalent raw scores for DAT
Forms A through T are published in test manuals for the
previous editions of the DAT.
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5. NORMS AND PROFILES

DESCRIPTION OF THE NORMS stanines. Norms are reported for each possible raw score on the
eight separate tests and alse on the combined VR and NA tests
For consistency with previous versions of the DAT, the norms for males, females, and both sexes combined (see Tables 5.1,
for the DAT for PCA are expressed both as percentiles and as 5.2, and 5.3).
TABLE 5.1

Percentile and Stanine Norms for Males*

Stanine  Yile VR NA VR+NA AR MR SR SP LU CSA
9 a9 30 25 55 30 44-45 35 55 30 88-100
9 a7 — — 53-54 29 43 _ — 29 76-87
8 95 29 24 52 -— 42 34 53-54 28 €8-75
B 90 28 23 49-51 28 — 33 — 26-27 61-67
7 85 27 21-22 47-48 27 40-41 —_ 52 25 58-60
7 80 25-26 — 45-46 —_ — 32 51 24 55-57
& 75 24 20 43-44 — 39 31 50 — 53-54
6 70 23 19 41-42 26 38 30 49 22-23 52
6 65 22 18 39-40 25 — 29 48 — 50-51
6 €0 20-21 17 37-38 — 37 28 47 21 49
5 56 19 16 35-36 24 36 27 45-46 20 47-48
5 50 18 15 33-34 23 35 25-26 43-44 19 45-48
5 45 17 14 31-32 22 — 24 42 — 44
5 40 15-16 13 29-30 21 33-34 22-23 40-41 18 43
4 35 14 12 27-28 20 -— 21 39 17 41-42
4 30 12-13 11 25-26 18 31-32 19-20 37-38 15-16 40
4 25 1" 10 22-24 18 30 17-18 35-36 14 38-39
3 20 10 9 20-21 1617 28-29 15-16 33-34 13 36-37
3 15 9 7-8 17-19 13156 26-27 13-14 31-32 12 34-35
2 10 6-8 6 14-16 9-12 24-25 12 28-30 o-11 31-33
2 5 5 5 11-13 7-8 20-23 10-11 24-27 7-8 26-30
1 3 4 3-4 9-10 5-6 17-16 8-9 22-23 5-6 20-25
1 1 0-3 0-2 0-8 0-4 0-16 0-7 0-21 0-4 0-19

* Norms are based on a nationally representative sample of over 5,250 male students tested in fall semester of the $2th grade.
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TABLE 5.2

Percentile and Stanine Norms for Females*

Stanine  %ile VR NA VR+NA AR MR SR SP Ly CSA
9 99 30 25 54-55 30 42-45 a5 55 30 96-100
9 o7 29 —_— 52-53 29 40-41 34 — 29 80-93
8 95 28 23-24 a1 — 38-39 a3 54 — 73-79
8 0 27 — 48-50 28 36-37 32 — 28 66-72
7 85 -— 21-22 46-47 27 35 31 53 26-27 63-65
7 80 25-26 — 45 — 34 30 e - 60-62
6 75 24 20 43-44 26 33 29 52 25 58-59
6 70 23 19 41-42 25 32 28 - — 56-57
6 65 22 18 39-40 — a1 27 51 24 55
6 60 20-21 17 37-38 24 e 26 50 23 53-b4
5 55 19 16 35-36 — 30 25 49 22 52
L} 50 18 15 33-34 23 29 23-24 e e 50-51
5 45 17 14 31-32 22 27-28 22 48 21 49
5 40 16-16 13 29-30 21 — 20-21 47 20 47-48
4 35 14 — 27-28 19-20 28 19 45 19 45-46
4 30 12-13 11-12 25-26 — 25 18 44-45 — 44
4 25 11 — 23-24 18 24 16-17 43 18 42-43
3 20 10 10 21-22 1517 23 14-16 41-42 16-17 40-41
3 15 ] 8-9 18-20 14 2122 12-13 38-40 15 39
2 10 6-8 7 15-17 10-13  18-20 11 34-37 13-14 35-38
2 5 5 56 12-14 70 16-18 9-10 31-38 10-12 31-34
1 3 4 4 10-11 5-6 15 7-8 26-30 - 8-9 27-30
1 1 0-3 0-3 0-9 0-4 0-14 0-6 0-25 Q-7 0-26

* Norms are based on a naticnaily representative sample of over 5,750 female students tested in fall semester of the 12th grade.
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TABLE 5.3

Percentile and Stanine Norms for Combined Sex*

Stanine  %ile VR NA VR+NA AR MR SR SP Ly CSA
9 99 30 25 54-55 30 44-45 35 55 30 91-100
9 97 e — 53 29 43 34 — 29 78-90
8 95 28-29 23-24 51-52 — 42 — 54 28 71-77
8 80 27 —_— 48-50 28 40-41 33 53 27 64-70
7 85 e 21-22 46-47 27 39 32 — 26 60-63
7 80 25-26 — 45 — 38 31 52 25 58-69
6 75 24 20 43-44 26 36-37 30 51 -— 56-57
6 70 23 19 41-42 — — 29 50 24 54-55
6 65 22 18 39-40 25 35 28 — 23 §2-53
6 60 20-21 17 37-38 — 34 27 49 22 o1
5 &5 19 16 35-36 24 33 25-26 48 21 50
5 80 18 15 33-34 23 32 24 47 — 48-49
5 45 17 14 31-32 22 31 23 46 20 46-47
5 40 15-16 13 29-30 21 30 22 44-45 19 45
4 a5 14 — 27-28 20 28-29 20-21 43 18 43-44
4 30 12-13 11-12 25-26 19 27 19 41-42 17 42
4 25 1 10 23-24 18 26 17-18 38-40 16 40-41
3 20 10 9 20-22 1617 25 1516 36-37 15 38-3¢
3 15 S 8 17-19 1315 23-24 13-14 34-35 13-14 36-37
2 10 7-8 7 15-16 10-12 20-22 11-12 30-33 11-12 33-35
2 5 6 5-6 12-14 7-9 17-19 9-10 26-29 8-10 29-32
1 3 5-4 4 10-11 5-6 15-16 7-8 23-25 6-7 24-28
1 1 0-3 0-3 0-8 0-4 0-14 0-6 0-22 0-5 0-23

* Norms are based on a nationally representative sample of over 11,000 male and female students tested in fall semester of the 12th grade.

Source of Normative Data

The DAT for PCA norms are the norms obtained for twelfth-
grade high school students in the 1982 DAT Form V US.
standardization sample. These norms are presented as score
equivalents for the DAT for PCA. The examinee samples were
determined by drawing a representative sample of U.S. school
districts, and then of students within each participating district.
Details of the sampling and norms development are reported in
the DAT Administrator's Handbook for Forms V/W, available
from The Psychological Corporation.

For many purposes, these national norms for twelfth-graders
should be adequate for assessing adults as well There is
relatively little growth in the abilities assessed by the DAT
after age 18, so norms for high school seniors should approx-
imate the norms that would be obtained if a similarly repre-
sentative sample of young adults was tested. In some circum-
stances, however, it may be preferable to interpret DAT for
PCA performance with respect to a reference group that is
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more similar to the examinee group of interest. When this is the
case, the test user should make arrangements to develop local
norms, describing the distribution of DAT for PCA test scores
in a specific examinee population,

Separate Norms by Sex

The norms for the DAT for PCA are reported in two different
ways: both sexes combined, and separately by sex. Norms are
reported separately by sex in order to encourage sex-fair
interpretation of the test resulis. Although males and females
perform about the same on three tests of the DAT, the two
sexes typically score differently on the other tests. In particular,
females tend to score higher than males on the SP, LU, and CSA
tests; males achieve higher average scores on the MR and
SRtests. Any sex differences that are found in raw scores on a
test will be retained in combined-sex norms. In these instances,
using combined-sex norms can result in either an exaggerated
or an unduly discouraging picture of an examinee’s ability. By



contrast, using separate norms for interpreting the scores of
males and femnales will equate the distributions of percentile
scores that are reported for each sex, effectively eliminating sex
differences in the scores reported te examinees. For information
on using the combined and sex-differentiated norms in a
vocationai counseling setting, see the DAT Administrator's
Handbook for Forms V/W,

Norms for VR + NA

In addition to the eight separate tests, norms for the composite
of VR and NA are included in the norms tables for the DAT for
PCA. VR + NA, the sum of raw scores on the VR and NA
tests, is a measure of general cognitive ability, and has been
shown to be highly correlated with a number of other measures
of general ability or intelligence. In addition, VR + NA has
been useful as a general measure of academic ability or as an
indicator of general ability to benefit from training programs,
and may be useful in the selection of candidates for positions in
industry, business, and government.

READING THE NORMS TABLES

The norms tables contain both percentiles and stanines corre-
sponding to raw scores for the eight tests. The following
paragraphs describe how to read both percentiles and stanines
from the tables.

Percentiles

Percentile norms have been devised to encourage realistic
interpretation of the test scores. All of the tests are highly
reliable; however, it is important for the user to recognize that
some component of any test score is error, Therefore, all scores
have been converted to 23 designated percentile values. This
method was chosen to avoid the appearance of exaggerated
Pprecision.

The procedure for converting raw scores to percentiles is to
find the raw score for the specific test in the appropriate table
according to sex {combined, males, or females). The corre-
sponding percentile will be found in the same row as the raw
score, at the left side of the page. Percentiles for all tests, and
for the VR and NA combination, can be found in this fashion,
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Although the percentiles appear as precise points in the norms
tables, each number actually represents a zone of ability. These
zones have been constructed so that the indicated percentiles
represent the midpoint of each zone. For example, assume an
examinee attains a raw score of 24 on VR, This examinee is at
the 75th percentile according to the norms table. This figure
actually represents a band including percentile values between
73 and 77, which means that this examinee scored higher than
72 percent of the normative group, while at least 22 percent of
the group scored higher than this examinee.’

Stanines

Stanine equivalents of raw scores may be found by referring to
the stanine column in Tables 5.1, 5.2, and 5.3. The stanine
equivalents may be convenient for some purposes, but these
nine broad categories do not allow the type of distinctions that
may be made with percentiles. The tabulation on the following
page shows the percent of the normative reference group
assigned to each stanine. To obtain the stanine for a given raw
score, locate the score on the appropriate line of Tables 5.1-5.3
and read the corresponding stanine at the left side of the page.

Stanine Portion of Group

Lowest 4 percent
Next 7 percent
Next 12 percent
Next 17 percent
Middle 20 percent
Next 17 percent
Next 12 percent
Next 7 percent
Highest 4 percent

W o~ & b WM -

INTERPRETATION OF INDIVIDUAL
PROFILES

The interpretation of an individual’s DAT for PCA performance
may be approached in two ways: norm referenced and within-
person comparison.

N The zones of percentiles become narrower toward the extremes of the
distribution. Thus, a percentile of 5 indudes 4 through 7; 3 includes 2
and 3; 1 represents the first percentile only, Likewise, the 95th percentile
includes 83 through 96; 97 includes 97 and 98; 99 represents only the
99th percentile. The remaining percentile designations are the midpoints
of bands that are five percentiles wide.



Norm-Referenced Comparison

Norm-referenced comparisons involve comparing the perfor-
mance of an examinee to the performance of others. Each
examinee’s DAT for PCA score is taken separately and
evaluated relative to the scores of an appropriate normative
sample, such as the national standardization sample.

Norm-referenced comparisons can be made for any or all of the
tests. In cases of focused assessment (e.g., personnel selection),
only one or a few tests may be of interest. For personnel
selection applications, specific DAT for PCA tests are admin-
istered according to their expected relationship to success in a
specified job. Cut-off scores are determined in relation to a
locally developed normative group, such as successful employ-
ees holding the same job. '

Table 5.4 lists summary statistics of DAT scores for a number
of different occupational groups. These data were collected on

all forms of the DAT and may be used for comparison
purposes.

Within-Person Comparison

Within-person comparison involves comparing examinees’ per-
formance on each test of the battery with each examinee’s own
performance on the other tests of the battery. This type of
comparison is typically used in broad-spectrum applications,
especially career counseling. In within-person comparison, all of
the DAT for PCA test scores are analyzed, giving a profile of
relative strengths and weaknesses for the examinee. This profile
can then be compared to typical profiles of aptitudes needed in
various occupational groups. In this way, an examinee may
learn the “goodness of fit” between their own aptitude profile
and the profile that is required to perform well within a given
occupation. The DAT Form V/W Administrator's Manual
provides more information for the computation of profiles; the
DAT Form V/W Counselor's Manual provides in-depth profile
requirements for a number of occupational groups.

TABLE 5.4

Summary Statistics for Specific Occupational Groups

Actual Equivalent
Scores Means

Occupational Group Form N Mean SD vV  PCA
Verbal Reasoning
Corn farmers A 50 225 — 27 17
EEG technician trainees L 65 300 — 30 19
Plumhing apprentices L/'M 51 26.0 841 26 16
Administrative personnel in

electronics company \' 115 34.4 8.2 34 21
Engineering personnel in

electronics company v 67 387 7.5 39 24
Machine packagers V' 45 229 99 23 14
Newspaper editors v 1656 450 58 45 28
Newspaper reporters Vv 224 44.0 59 44 28
Programmer trainees v 50 400 74 40 25
Technical personnel in elec-

tronics company Vv 82 344 83 34 21
Administrative personnel PCA 78 223 6.4 35 22
Clerical personnel PCA 63 156 6.4 25 16
Electricians in consumer

products company PCA 26 20.7 8.1 33 21
Insurance appraisers PCA 17 201 55 33 20
Manageriai personnel PCA 83 275 2.3 44 28
Mechanics in consumer

products company PCA 40 19.9 6.2 32 20
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TABLE 5.4 continued

Actual Equivalent
Scores Means

Occupational! Group Form N Mean SD vV PCA
Verbal Reasoning continued
Pipefitters in consumer pro-

ducts company PCA 21 8.3 56 29 i8
Skilled tradesmen PCA 77 186 6.5 30 18
Numerical Ability
Air traffic controiler trainees A 811 22 — 28 17
Corn farmers A 50 ' 225 28 17
Heavy vehicle driver trainees

in state assistance program B 12 68 21 12 7
Heavy vehicle driver trainees in

state assistance program B 126 58 18 11 6
Plumbing apprentices L/M 51 200 74 19 12
Refinery plant operators T 337 230 79 23 14
Administrative personnel in

electronics company v 115 234 90 23 14
Applicants to consumer

praducts company v 236 216 83 22 13
Engineering personnel in

electronics company vV 67 312 68 31 19
Machine packagers \Y 45 152 7.7 15 9
Technical personnel in elec-

tronics company Vv 82 237 7.9 24 15
Administrative personnel PCA 78 15.1 5.6 25 15
Clerical personnel PCA 63 105 5.1 18 11
Electricians in consumer

products company PCA 26 153 50 25 15
insurance appraisers PCA 17 12.2 6 19 12
Managerial personnel PCA a3 191 3.9 31 19
Mechanics In consumer )

products company PCA 40 13.0 48 21 13
Pipefitters in consumer pro-

ducts company PCA 21 125 45 20 12
Skilled tradesmen PCA 77 116 54 19 12
Verbal Reasoning + Numerical Ability
Machine packagers v 45 38.1 154 38 24
Production applicants v 4489 30.9 123 31 i9
Abstract Reasoning
Air traffic control trainees A 812 M4 — 33 22
Clerical workers A 61 19.8 12.0 25 15
Corn farmers A 50 210 — 26 16
Engineering Freshmen A 616 421 38 40 27
Freshman psychology

students A 48 31.8 106 31 20
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TABLE 5.4 conlinued

Actual Equivalent
Scores Means

Cccupational Group Form N Mean SD Vv PCA
Abstract Reasoning continued
Phone installers A 430 32.0 8.0 31 20
Utility executives A 208 283 104 30 19
Draftsmen B 20 28.2 131 30 19
funior Programimers SIT 132 421 65 38 26
Phone company technicians ST 134 37.9 80 33 22
Administrative perscnrel in

electronics company v 115 e 7.7 32 21
Applicants to consumer )

products company v 236 316 75 32 21
Engineering personnel in

electronics company v 87 373 56 37 25
Machine packagers v 45 223 107 22 13
Marker makers in clothing

company v 167 222 56 22 13
Production applicants v 4489 291 1041 29 18
Programmer trainees v 50 382 63 38 26
Skilled appiicants v 748 333 7.2 33 22
Technical personnel in elec-

tronics comparny V'] 8z 337 586 34 23
Theme park new hires vV 554 317 87 a2 21
Administrative personnel PCA 78 19.7 6.7 31 20
Insurance appraisers PCA 17 215 6.1 33 22
Eectricians in consumer

products company PCA 26 215 5.0 33 22
Managerial personnel PCA 63 224 43 33 22
Mechanics in consumer

products company PCA 40 183 66 28 18
Pipefitters in consumer pro-

ducts company PCA 21 182 6.5 28 18
Skilied tradesmen ) PCA 77 166 7.3 27 17
Clerical personnel PCA 63 16.2 6.9 26 16
Mechanical Reasoning
Air traffic control trainees A £93 432 — 55 36
Civil engineer students, final

year A 60 329 106 48 32
Corn farmers A 50 83.0 — 61 40
Electrical engineering

students, final year A 60 353 105 4s 32
Engineering freshrmen A 818 53.4 82 61 40
Mechanical engineering

students, final year A 60 453 10.6 57 37
Beginner aircraft mechanics AB 92 445 11.2 58 37
Factory foremen A/B 56 407 125 54 35
Riveters assistants A/B 180 39.6 126 53 35
Draftsmen B 20 449 117 57 a7
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TABLE 5.4 continued

Actual Equivalent
Scores Means

Occupational Group Form N Mean SD V. PCA
Mechanical Reasoning continwed
Plumbing apprentices L/hg 51 447 105 49 32
Equipment technicians ST 134 56.1 98 58 38
Applicants to consumer pro-

ducts company vV 236 50.0 11.8 50 33
Engineering persornel in elec-

tronics company v 67 55.0 83 55 36
Machine packagers v 45 40.5 10.8 11 27
Skilled applicants v 748 588 74 59 39
Technical personnel in elec- '

tronics company v 82 42.0 11.9 49 32
Unskilled applicants v* 4893 43.9 11.4 49 32
Administrative personnel PCA 78 308 66 47 31
Clerical personnel PCA 63 268 7.3 41 27
Electricians in consumer pro-

ducts company PCA 26 384 38 58 38
Insurance Appraisers PCA 17 374 3.0 56 a7
Manageria! persorne] PCA 63 364 48 55 36
Mechanics in consumer pro-

ducts company PCA 40 38.2 48 58 38
Pipefitters in consumer pro-

ducts company PCA 21 357 &7 56 36
Skilled tradesmen PCA 77 373 45 56 37
Space Relations
Air traffic contiol trainees A 623 63.0 — 39 28
Civil engineering students, final

year A 60 36.7 16.1 26 20
Corn farmers A 50 430 — 29 22
Electrical engineering students,

final year A 60 374 173 26 20
Engineering students, first year A 616 746 14.2 47 32
Mechanical engineering stu-

dents, final year A 60 58.5 625 35 26
Medical students A 150 62.0 158 36 27
Naval aviation cadets A 125 753 139 47 32
Draftsmen B 20 498 248 32 24
Plumbing apprentices L/M 51 316 133 32 24
Dental hygiene students, sec-

ond year ST 70 39.2 96 39 28
Dental hygiene students, third

year ST 70 42.9 10.2 43 30
Refinery and plant operators,

new hires T 339 339 103 34 25
Skilled tradesmen T 79 - 273 99 26 20
Machine packagers v 45 243 11.0 24 18
Administrative personnel PCA 78 218 75 29 22
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TABLE 5.4 continued

Actual Equivalent
Scores Means

Occupaticnal Group Form N Mean SD Vv PCA
Space Relations confimed
Clerical personnel PCA 63 183 7.3 25 19
Electricians in consumer pro-

ducts company PCA 28 259 6.2 35 26
Insurance appraisers PCA 17 25.0 6.2 34 25
Managerial personnel PCA 63 259 58 35 26
Mechanics in consumer pro-

ducts company PCA 40 241 6.9 32 24
Pipefitters in consumer pro-

ducts company PCA 21 215 7.0 29 22
Skilled tradesmen PCA 77 244 74 32 24
Spelling
Administrative persannel PCA 78 517 4.0 80 52
Clerical personnel PCA 63 46.3 8.0 67 46
Managerial personnel PCA 63 526 3.3 a4 53
Skilled tradesmen PCA 77 419 9.4 60 42
Language Usage
Air traffic control trainees A 458 372 — 37 26
Administrative personnel PCA 78 255 3.9 39 28
Clerical personnel PCA 63 201 5.3 28 20
Managerial personnel PCA &3 268 24 41 27
Skilled tradesmen PCA 77 18.7 5.2 28 20
Clerical Speed and Accuracy
Administrative personnel PCA 78 46.4 9.3 46 46
Clerical personnel PCA 83 448 98 45 45
Marnagerial personnel PCA 63 499 85 50 50
Skilled tradesmen PCA 77 39.7 86 40 40

* Experimentai test composed of Form V items and the length of DAT for PCA tests.
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6. RELIABILITY

Reliability refers to the accuracy and precision of test scores, and is one indication of the confidence one may place in test scores.
Reliability may be examined by determining the internal censistency of a scale, the stability of test scores over time, or the
consistency of scores belween alternate forms of a test. The Kuder-Richardson procedure yields an estimate of internal consistency
reliability.* Table 6.1 contains Kuder-Richardson Forimula #20 (KR#20) reliability coefficients, raw score means, standard deviations,
and standard errors of measurement for the seven DAT for PCA tests. The KR#20 reliability coefficients were computed from the
item response data collected in the 1982 national standardization of DAT Forms V and W. For these analyses, the Grade 10 through
12 male subsample data were used; only the DAT for PCA items were scored.

TABLE 6.1

Reliability of Seven DAT for PCA Tests

Test (e Mean SD SEM
Verbal Reasoning 91 5.7 7.7 23
Numerical Ability .88 13.9 6.0 2.1
Abstract Reasoning 81 20.0 7.2 2.2
Mechanical Reasoning 91 32.5 8.5 28
Space Reiations 23 22.0 9.0 24
Spelling .94 388 11.0 29
Language Usage .89 17.0 7.0 23

2 Internal consistency reliability computed using Kuder-Richardson Formula #20

Another statistic frequently used in eslimating a test’s precision is the standard error of measurement (see SEM in Table 6.1). The
standard error of measurement gives an indication of test reliability expressed in raw score units. Since no test is perfectly accurate,
scores obtained by an examinee on any test will vary from administration to administration. As a result, any obtained score is
considered an estimate of the examinee’s “true” score, The standard error of measurement is a statistical measure of how close an
obtained raw score is to this theoretical true score. The standard error of measurement is typically used to create a “confidence
interval” around the obtained score within which the true score has a high probability of falling. For example, suppose an examinee
with a raw score of 20 on the VR test were tested repeatedly. With a standard error of measurement of about 2 raw score points,
the chances are two out of three that his/her true score falls between 18 and 22.

Note that KR#20 reliability coefficients are not reported for the CSA test in Table 6.1. Since this test is highly speeded, internal
consistency measures of reliability are not appropriate. For the CSA test, alternate-form reliability coefficients were computed during
the development of DAT Forms V/W. As detailed in the DAT Form V/W Administrator's Handbook, two independent samples were
used for this analysis. Grade 8 and Grade 10 data were obtained from public schools in two suburban communities of New York State.
All students were given Parts [ and I of the Form V CSA test, followed immediately by Part II of the Form W CSA test. The results
of this study are reprinted in Table 6.2.

1 The KR#20 formula is as follows:
2
n s L
[ ) t Lkl
n-1 D4
In this formula, ry is the refiability coefficient of the whole test, n is the number of items in the test, and SDy the standard deviation of total scores on the test. E pq is found
by tabulating the propertion of persons who pass {p} and the proportion who do not pass (g) each item.
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TABLE 6.2

Alternate-Form Reliability Coefficients for the Clerical Speed

and Accuracy Test, Forms V and W?, by Sex.

Corr. Form V Form W
Sex N PP o Mean SD Mean 8D
Males 6 87 .78 453 9.4 4.2 8.2
Females 82 .96 80 48.4 86 52.2 9.9

Note: The data were collecied in two suburban communities in New York.

2 Form V administerad first, followad immediately by Form W.

b Reliability coefficient estimatec from r,,, after correction for variability of norms group.

¢ Obtained coefficient of correlation between Forms V and W.
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7. VALIDITY

Three broad categories of evidence are typically recognized for examining the issue of test validity: content validity, criterion-related

validity, and construct validity evidence. The focus of this chapter is on two of these categories: criterion-related and construct

validity evidence.

CRITERION-RELATED VALIDITY

Cne of the primary reasons tests are used is to help enable
organizations, selection specialists, trainers, teachers, or other
individuals make an educated guess about an examinee’s
potential for future success. For example, selection tests are
used to hire or promote those individuals who are most likely
to be productive employees. The rationale behind selection
tests is this: the “better” an individual performs on the test, the
“better” this individual will perform as an employee. How
sound and appropriate is this inference? In other words, how
valid is the inference that the high-scoring individual will be a
high-performing employee?

As do other types of validity evidence, criterion-related validity
evidence addresses the question of the validity of the inference
that high-scoring individuals will be successful on some crite-
rion of interest. Criterion-related validity is an empirical — or
statistical ~ approach to gathering validity evidence. By
collecting test scores and criterion scores, such as job perfor-
mance scores, grades in a training course, or scores on other
tests, one can statistically determine how much confidence may
be placed in using test scores to predict success on the criterion
of interest. Typically, correlation coefficients between criterion
measures and scores on the test serve as indices of criterion-
related validity. At the end of this chapter, Table 7.1 presents
a compilation of criterion-related validity coefficients collected
for the DAT for PCA and other forms of the DAT.

CONSTRUCT VALIDITY

Construct validity evidence relies upon both statistical and
logical means to justify the use of tests. Construct validation
demonstrates two points:

{a) that the construct measured by the test (e.g., verbal
reasoning or numericai ability) is required for success on

the criterion of interest, and

(b)

that the specific test under consideration is a good measure

of the theoretical construct or trait.
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Evidence of construct validity is gathered by collecting criterion-
related validity evidence, content validity evidence, informa-
tion about test development procedures, and information about
the overlap of the test under consideration with other tests.
Evidence for construct validity can be shown through conver-
gent, divergent, and factorial validity. Convergent validity is
shown when a test correlates with other tests or variables that
purport to measure the same trait or construct. Alternatively,
divergent validity is shown when a test does not correlate
highly with tests or variables that measure different traits or
constructs. Factorial validity evidence is gathered when a factor
analysis shows a clustering of variables that are thought to be
common to a group of tests or other measures of a trait,
Convergent and divergent validity are usually shown by
correlating a test with other tests, and factor analysis further
analyses these intercorrelations in terms of their commonalities.

Evidence of the construct validity of the DAT for PCA can be
examined by noting the known relationship of other forms of
the DAT to three kinds of tests:

*  other multiple aptitude batteries,

* nationally standardized college admis-

sions tests, and

*  general abiity and intelligence tests.

Relationship With Other Multiple
Aptitude Batteries

The DAT is one of the three most widely used multiple
aptitude test batteries in the United States. The other two
batteries are the General Aptitude Test Battery (GATB),
developed by the U.S. Department of Labor's 1.8, Employment
Service, and the Armed Services Vocational Aptitude Battery
{ASVAB), developed by the Department of Defense. The
relationship of the DAT to each of these batteries has long been
a subject of investigation. DAT correlations with GATB were
evaluated as earty as 1948, and reported in the GATB manual.
The Department of Defense has conducted studies of the
interrelationships among ASVAB and DAT, and among GATB
and ASVAB. The results of a sefect few of these studies
involving the DAT are highlighted below,



The General Aptitude Test Battery (GATB):

The GATB has been widely used in personnel assessment by
state employment services, who also offer the GATB as a
screening device for prospective employers. In cooperation
with state agencies, the U.S. Employment Service has con-
ducted hundreds of criterion-related GATB validity studies
over the last forty years.

The GATB includes twelve tests; from these, nine factors are
reported. In contrast with the DAT, all of the GATB tests are
brief and speeded. The nine factors are:

General Intelligence
Verbal Aptitude
Numerical Ability
Spatial Ability
Form Perception
Clerical Perception
Motor Coordination
Finger Dexterity

: Manual Dexterity

2 TRQTLZLD

The first factor, G (General Intelligence) includes scores on
three tests that are inchuded in other GATB factors (Vocabulary,
Arithmetic Reasoning, and Spatial Perception); consequently,
scores on G overlap with scores on factors V, N, and §. The first
six GATB scores are composites of scores on printed tests of
cognitive abilities, The last three factors, K, F, and M, are
derived from physical tests of motor function.

Table 7.2 contains the intercorrelations of the eight DAT tests
with six GATB scores obtained in a 1986 study in Canada. The
subjects included male and femnale high school and community
college students. This study used all eight DAT tests, but only
tests of cognitive abilities from the GATB,

The pattern of DAT-GATB correlations in Table 7.2 is highly
similar to DAT-GATB correlations obtained from a sample of
male high school seniors in 1948, despite the fact that the two
tables’ data were obtained almost forty years apart, in different
countries, and using different forms of both test batteries {for
1948 correlations, see the Third Edition Manua! for the DAT).
The similarity of these correlational patterns provides evidence
that the interrelationships of DAT and GATB tests are
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consistent across time and place.

The pattern of correlations in Table 7.2 shows the following
relationships:

1) Overall, the DAT battery is highly related to the six
GATB cognitive factors,

20 All of the DAT tests, except the Clerical Speed and
Accuracy Test, were highly correlated with the GATH's

General Intelligence Factor,

3) FBach of the DAT tests has its highest correlation with
the appropriate GATB factor, and

4) The DAT's Clerical Speed and Accuracy test correlated
fairly highly with all of GATB"s perceptual tests, as

well as the motor tests.

The Armed Services Vocational Aptitude Battery
(ASVAB):

The ASVAB is used in personnel selection, high school
counseling, and two major Department of Defense testing
programs. For personnel selection, the ASVAB is used by all
four U.S. military services to establish applicants’ qualifications
for enlistment, and for placement in military technical special-
ties. The ASVAB, like the GATB, has been extensively studied
to determine its job-related predictive validity; virtually alf such
studies to date have involved military occupations.

The ASVAB Form 14 contains the following 10 tests:

GS: General Science

AR:  Arithmetic Reasoning

WK: Word Knowledge

PC: Paragraph Comprehension

NO: Numerical Operations

CS: Coding Speed

AS:  Automotive and Shop Information
MK: Mathematics Knowledge

MC: Mechanical Comprehension

El:  Electronics Information



TABLE 7.2

DAT~GATB Intercorrelation Matrix

VR NA VR AR CSA MR SR SP Ly G v N S P
+NA
NA 73
YR NA — —_
AR 83 .70 71
CSA A A4 .46 .35
MR 68 B3 g1 .69 27
SR .68 67 72 70 .38 72
sp 68 57 .68 44 .40 .35 .40
L 81 66 80 51 Ad .55 .53 75
G 78 72 81 .64 48 B2 .64 70 .80
v 76 84 .76 .58 A8 .57 .58 .68 .81 .94
N .52 82 61 43 48 .29 .33 .64 .58 .66 .54
S 53 .58 59 .63 A2 .58 .68 A0 45 70 57 41
P 19 23 22 24 .36 .19 27 24 19 .37 .28 .35 49
Q .40 42 A4 39 61 21 29 .50 .39 b7 .51 .62 .46 .48
DAT Tests GATB Tests
VR = Verbal Reasoning G = General Learning Ability
NA = Numerical Ability = Verbal Aptitude

VR+NA = Verbal Reasoning/Numerical Ability Composite
AR = Abstract Reasoning

CSA = Clerical Speed and Accuracy

MR = Mechanical Reasoning

SR = Space Relations

5P = Spelling

LU = language Usage

Vv
N = Numerical Aptitude
S = Spatial Aptitude
P = Form Perception
Q = Clerical Perception

Of the ten ASVAB-14 tests, eight are essentially power tests,
and two are highly speeded: Numerical Operations and Coding
Speed. Of the eight power tests, three involve a reasoning task
— Arithmetic Reasoning, Paragraph Comprehension, and Me-
chanical Comprehension; the other five are tests of acquired
information or knowledge: General Science, Word Knowledge,
Automotive and Shop Information, Mathematics Knowledge,
and Electronics Information. The only ASVAB test with a direct
counterpart DAT test is the Mechanical Comprehension test,
which is highly similar in item content to DAT Mechanical
Reasoning, ASVAR’s two tests of quantitative aptitude, Arith-
metic Reasoning and Mathematics Knowledge, are both similar
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to school achievement tests in mathematics. Paragraph Com-
prehension is similar to a reading achievement test.

Table 7.3 contains a complete matrix of intercorrelations
between the tests of the DAT and ASVAB-14. Also included in
the table are correlations of two composite measures of general
cognitive ability: the VR +NA composite of DAT, and the
Armed Forces Qualification Test (AFQT) composite of ASVAB
tests AR, WK, PC, and NO. The data in Table 7.3 were
obtained in a Department of Defense study of 1338 high school
students in grades 10 through 12, reported in the Technical
Supplement to the ASVAB Counselor's Manual,
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Table 7.4 presents the results of a factor analysis of the
ASVAB-DAT data reported in Table 7.5. All tests of the DAT
were used; ASVAB-14 subtests included were General Science
(SC), Arithmetic Reasoning (AR), Word Knowledge (WK),
Paragraph Comprehensjon (PC), Numerical Operations (NQ),

Coding Speed (CS), Auto & Shop Information (AS), Mathemat-
ics Knowledge (MK), Mechanical Comprehension, (MC), and
Electronics Information (BI). The factor analysis used the
principal axes method and varimax rotation; four factors were

extracted.

TABLE 7.4

[DAT-ASVAB Factor Loading Matrix

Factor Factor Factor Factor

1 2 3 4
ASVAB Tests
Ceneral Science 45 55 A7 .06
Arithmetic Reasoning 87 .44 .32 18
Word Knowledge 47 48 59 08
Paragraph Comp. .49 42 51 A3
Numerical Operations 16 A8 A2 .68
Coding Speed A 01 14 79
Auto and Shop Info. 19 80 -12 .01
Mathematics Knowledge 69 37 31 20
Mechanical Comp. 42 74 .16 07
Electronics Information 21 72 23 01
DAT Tests
Verbal Reasoning B8 35 A7 .08
Numerical Ability 18 26 27 31
Abstract Reasoning 66 31 .25 21
Mechanical Reasoning .39 .65 31 07
Space Relations 53 49 .26 13
Spelling .30 .19 .63 .31
Language Usage A7 30 70 15
Clerical Speed and Acc. .08 -.04 . 62

Factor 1 = General Reasaning

Factor 2 = Mechanical Operations and Principles

Factor 3 = Verbal Achievement

Factar 4 = Clerical Speed

The paitern of DAT-ASVAB correlations and factor loadings in

Tables 7.3 and 7.4 show the following relationships:

1

2)

Overall, the DAT battery is highly related to ASVAB,

With the exception of the highly speeded Clerical
Speed and Accuracy test, all of the DAT’s tests were
moderately to highly correlated with all of the
ASVAB's power tests,

30

3)  The DAT's Clerical Speed and Accuracy was correlated
only with ASVAB's two speeded tests, Numerical

Operations and Coding Speed,

4) The DAT's VR + NA composite was very highly
refated to ASVAB's scholastically-oriented tests ——
General Science, Arithmetic Reasoning, Word Knowl-
edge, Paragraph Comprehension, and Mathematics

Knowledge, and



5) The DAT's Verbal Reasoning, Numerical Ability, Me-
chanical Reasoning, and Language Usage tests each had
their highest correlations with ASVAB tests with
similar content ~— respectively with Word Knowledge;
Arithmetic Reasoning and Math Knowledge; Mechan-
ical Comprehension; and Word Knowledge and Para-
graph Comprehension.

Relationship with College Admissions Tests

Two test programs are of great importance in college admis-

sions programs: the Scholastic Aptitude Test (SAT) of the

College Entrance Examination Board, and the American Col-
lege Testing Program's ACT. Previous research with the DAT
has established a high degree of correlation among certain
DAT tests and scores on these two college admissions tests, In
particular, the DAT Verbal Reasoning and Numerical Ability
tests, and the VR + NA composite have been found to be
highly predictive of SAT and ACT scores. For example, the
DAT Form V/W VR + NA composite has demonstrated
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correlations in the range of .38 to .79 with SAT scores and .68
to .94 with ACT scores. The DAT Form V/W Technical
Supplement, published in 1984, contains correlations of DAT
scores with ACT and SAT scores from a number of studies
involving DAT Forms 5/T and V/W.

Refationship with General Ability and
Intelligence Tests

Aithough the DAT was developed explicitly to counter the
practice of repoiting test performance in terms of a single,
global ability score, it has long been known that scores on some
of the separate DAT tests are highly correlated with scores on
a variety of general ability or intelligence tests. Early studies
examining the relationship between the DAT VR + NA com-
posite and several well-known scholastic aptitude or intelli-
gence tests recorded correlation coefficients in the range .66 to
.92, while more recent examinations reveal correlations ranging
from .38 to .94 for males and 47 to .87 for females. For more
information about studies that have assessed these relation-
ships, see the Fifth Edition Manual for the DAT Forms $/T and
the DAT Form V/W Technical Supplement.
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8. USES OF THE DAT FOR PCA IN ADULT ASSESSMENT

The DAT for PCA was designed and developed for aduit assessment applications. In keeping with this focus, this chapter will address

the following uses of the DAT for PCA:

*  Employee Selection

*  Career Counseling

*  Ability to Beneftt Determination

EMPLOYEE SELECTION

Many business, industrial and government concerns use testing

as a component of their employee selection process, Typical -

selection test programs make use of cognitive ability tests,
aptitude tests, manual dexterity tests, personality tests, basic
skills tests, and work values tests, to name but a few. Tests are
used to screen out unqualified candidates, to categorize pro-
spective employees according to their probability of success on
the job, or rank order a group of candidates according to merit,

The eight tests of the DAT for PCA are all cognitive tests; they
can be highly useful, singly or in combinaticns, for employee
selection purposes. The DAT for PCA tests have been used for
selection in jobs spanning the occupational spectrum from
unskilled iaborers to professional and managerial positions.

Organizations may use the DAT for PCA in two different ways
for employee selection purposes. The first way is to use one of
the three partial battery booldets as a component of the
selection procedure. The second way is to assemble a specific
selection battery consisting of two or more of the eight DAT
tests, chosen on the basis of the user's own test validity
research. For example, the Verbal Reasoning and Numerical
Ability tests are frequently used - singly or together — to
assess general cognitive abitity, The Abstract Reasoning test is
often used when a non-verbal measure of cognitive ability is
desired. The Mechanical Reasoning and Space Relations tests
are often preferred for selection of candidates for jobs with
mechanical aspects.

CAREER COUNSELING

Some organizations provide career counseling services to
employees, either as part of a formal career development

LY

program, or in the course of outplacement counseling in
connection with employment termination. In either case, the
intention is to assist the employee in identifying and exploring
career alternatives that are well matched with the employee’s
interests and abilities. In career development counseling, the
primary intent may be to serve the best interests of the
organization, as it identifies candidates for greater responsibil-
ity, or for reassignment within the organization. In outplace-
ment counseling, the principal beneficiary is the employee.

The DAT was originally developed as a tool for career
guidance counselors to use in assisting students and young
adults with career exploration. In this application, the counselor
seeks to identify career options with cognitive requirements
that are well-suited to the counselee’s measured aptitudes. For
career exploration, administration of the entire battery of eight
DAT for PCA tests is most appropriate. Since each individual
can be expected to score higher on some kinds of tests than on
others, identifying areas of relative strengths and weaknesses
can be quite useful for career guidance purposes.

ABILITY TO BENEFIT DETERMINATION

Gaugirg an individual’s ability to benefit from specific kinds of
formal job training or post-secondary trade, technical, or
vocational education can also be done on the basis of DAT for
PCA scores. If the entire DAT for PCA battery has been
administered, scores on specific tests can be used to evaluate an
examinee’s prospects for training success. If it is not desirable or
feasible to administer the entire battery, the probability of
training success can be estimated from scores on one or more
DAT for PCA tests.
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