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FOREWORD

This effort was conducted under contract MDA 903-80-C0724 with the Human
Resources Research Organization in support of work unit ZF63-520-001-030-01.%1 (Pre-
diction of Performance). lts purpose was to determine the current state of the art for
1 predicting performance in military jobs. Results are intended for use by fleet personnel
3 concerned with the evaluation of on-the-job performance, by personnel researchers, and
. by cognizant personnel in the Military Personnel Command,

't Appreciation is extended to Dr. Wayne S. Sellman, Office of the Assistant Secretary
; of Defense (MRA&L), who provided the logistics support for contract initiation. The

’ ;0 contracting officer's technical representative was Dr. Charles H. Cory.
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SUMMARY

Problem

The Navy's current personnel assignment system performs well in assigning qualified
personnel to technical schools, but it appears to be less adequate in predicting on-the-job
performance. In recent years, many efforts have been made to measure and predict
military job performance, but these efforts have not been systematically cataloged or
reviewed,

Objectives

The objectives of this study were to summarize recent (1952-1980) published research
that has measured and predicted performance in military jobs and to provide a systematic
report on the current state of the art.

Approach

The literature published between 1952 and 1980 concerned with predicting job
performance of enlisted personnel in U.S. military service was reviewed. Performance
was selectively defined In terms of job proficlency, job performance, and suitability for
military service. Because the deflnition of performance did not include accomplishments
in training as a criterion, much of the information from traditlonal studies of the
validation of selection and classification procedures--the relation between predictor
variables and performance in training--was Intentionally omitted. The review did not
examine prediction of decisions to reenlist or leave the service.

Findings

1. The majority of studlies used ratings to assess performance. Tests of job
proficiency were used in 18 percent of the studles; job sample tests of performance were
used in 13 percent.

2. Aptitude, biographic or demographic variables, and Interest or attitude variables
were the most frequently used predictors of job performance. There was little evidence
of change In the pattern of predictor use over time.

3. Correlations were low (generally ,00 to .30) between job sample tests and paper-
and-pencil job knowledge tests and between global ratings and job sample tests.
Correlations between ratings and job knowledge tests were sometimes slightly higher, but
rarely exceeded .35,

4. In most studies, aptitude variables predominated as predictors. Job knowledge
tests and job sample tests had median correlations of .40 and .31 with aptitude predictors.
Composite measures of suitability had a median correlation of .24, and global ratings of
performance were the least predictable, with an average correlation of .13.

5. Where sufficient data were available for separate analysis of specific predictor-
criterion combinations, median correlations for aptitude with job knowledge ranged from

. «30 to .50; for tralnln§ grade with job knowledge, .40 to .50; for aptitude with job sample

tests, .10 to .35; and for aptitude and biographic/demographic predictors with supervisor
ratings, .12 to .17, Earlier performance in training correlated with supervisor ratings with
a median validity of .23,
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Conclusions

1. For a majority of jobs, job knowledge tests provide the most practical method of
objective measurement. They are much less expensive to construct and to administer
than are job sample tests. They are more predictable and more suitable for jobs in which
Incumbents are widely dispersed. However, the variability of the validity coefficients
reported in the literature for job knowledge tests suggests that proper psychometric
procedures must be followed In their construction. There is evidence that considerably
higher correlations can be obtained if the knowledge tests are constructed on the basis of

careful analysis of job behavior.

2, Because of the high expense of developing job sample tests for validatian, their
use is impractical except where a job is extremely critical or costly.

3. Supervisors' ratings are of dublous value for several reasons, includic.; (%) the
phenomenon of halo that makes them unsuitable for the specificity implied in measuring
technical performance and (b) the frequent lack of familiarity on the part of raters

regarding the work of the persons they evaluate.

Recommendations

1. Greater attention should be given to characteristics of jobs and people in jobs
when conducting test validation studies. For example, the predictability of a criterion
depends on many factors besides the prediction-criterion relationships. Some of these
factors are varlability of performance across job holders, job difficulty, performance
levels at entry and atter various lengths of time, the effective ceiling in job performance,
and how soon and by what percentage of incumbents the ceiling is reached. Greater
understanding of the predictabllity of job performance criteria will require systematic
study of these previously neglected factors in conjunction with the predictor-criterion

relationships.
2. The use of miniaturized tralning and assessment centers warrants further

evaluation, especlally in predicting performance for demanding jobs where the size of the
training investment may warrant the added costs of prediction.

3. Relatlonships among predictor, training, and job performance variables nust be
better understood. In this context, there should be a focus In self-paced training on
variables that can serve as supplemental predictors to entry tests. :

4, Use of supervisors' ratings as the sole measure of job performance should be
restricted to jobs for which motivation, soclal skills, and response to situational
requirernents are the only attributes worth measuring,
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INTRODUCTION

Broblem _
]

The fact that military recruits are selected and classified for particular kinds of
military training and jobs implies that thelr subsequent job behavior can be predicted.
However, personnel selection procedures in the past have usually been validated against
tralining criteria rather than against job performance. The Navy's current personnel
assignment system performs well in assigning qualified personnel to technical schools, but
it appears to be less adequate in predicting on-the-job performance. In recent years,
many efforts have been made to ineasure and predict military job performance, but these
efforts have not been systematically cataloged or reviewed.

Objectives

The objectives of this study were to summarize recent (1952-1980) published research
that has measured and predicted performance in military jobs and to provide a systematic
report on the current state of the art.

Background

In the past, military job selection procedures have usually been based on training
criteria, rather than on job performance criteria, for several reasons. Some of these
reasons are:

l.  Measurement of job proficiency and behavior is difficult. Factors contributing
to this difficulty include (a) the differences in requirements across billets, (b) the changes
in demands that go with increased job experience, (c) the difficulty of standardizing the
experiences of incumbents, (d) the scarcity of measurable products based on job
performance, and (e) the absence of objective means for describing many aspects of
performance.

2. Measurement of job proficlency or performance may not reveal sufficlient
differences among Incumbents to test selection and classification strategies. After
selection and training have filtered out very poor performers, both the range of predictive
characteristics and of Incumbents' performance become restricted. In addition, this
restriction in range is intensified where job demands themselves are not great.

3.  Performance In training provides evidence of necessary constituents of job
performance. Tralning makes an obvious contribution to job performance because a
person must know what to do and be able to do it before performing a job. Much of the
information and skill that affect performance in military jobs is acquired through
technical training. Therefore, knowledge and skill demonstrated in training are regarded
as evidence of a person's ability to perform on the job.

4. Training performance provides a measure of learning ability, which is usually a
prerequisite for future growth and performance. Performance during training provides

. Information about a person's sheer ability and desire to learn the skills that the job will

require. The capacity to learn what is demonstrated during training may be a more
important contributor to--and predictor of--later job success than the particular type of
training received.

In spite of these influences, the military services have increasingly attempted to
validate selection procedures against some more ultimate criterion of performance than
training for the following reasons:
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I. Social and manpower policies have called for closer attention to the true
minimum requirements of acceptable job performance so that enlistment standards can be

set at appropriate levels,

2. Sensitivity has developed to potentlal bias in the use of selection tests and to the
need to validate them against job behavior or measures of proficiency that accurately
reflect job behavior.

3. "Systems analysis" has been applied to manpower issues, leading to an effort to
model all elements of the selection-tralning-performance sequence.

4, Training has been implemented to a fixed (hence, frequently nondifferentiating)
criterion, and training methods that reduce identifiable differences in training perfor-
mance (e.g., self-paced instruction) have been used.

RN NP A

Thus, the Army, for example, in an extensive program, has developed skill qualifi-
cation tests (SQT) that contain several direct measures of performance (hands-on
component, job-site component). These tests are used both to diagnose training needs and
to establish soldiers' eligibility for promotion. They have also provided criterion measures
that are currently being used In valldation studies of the Armed Services Vocational
Aptitude Battery (ASVAB). The Navy has validated selection tests agalnst performance in
several jobs, including those of recruiter, sonar techniclan, and Marine Corps drill
Instructor, and is currently constructing performance tests to be used in ASVAB validation
studies in three Marine Corps military occupational specialties (MOSs).

PR N

P S

APPROACH

Reports published between 1952 and 1980, concerned with the prediction of job
performance of enlisted personnel in the U.S. military establishment, were reviewed and
summarized (see the appendix for abstracts).

e

On the criterion side, the definition of perforrnance was restricted to variables that {
reflect how well an Individual performs in service, These include work-related measures
(e.g., technical performance, proficiency) and measures of suitablity to military service,
recognizing that military performance is generally considered to extend beyond particular !
job duties. Reenlistment was not included as a criterion variable.

On the prediction side, only research in which the predictor variables have potential
use In selecting and classifying personnel were reviewed, thus restricting predictors to 3
characteristics directly assoclated with individuals (psychological test scores, biographical ]
information, training and work achievement, attitudinal information including perceived
characteristics of the work environment, tralt ratings). Situational variables, such as ’ :
organizational and supervisory atmosphere and situational stress, were excluded. The 0
review did not examine prediction of decisions to reenlist or leave the service.

While the review included military training, performance was not treated as a
criterion. Thus, much of the information contained in traditional validation studies was
intentlonally omitted. Nenempirical articles and methodological studies have generally
been omitted as well, except for pertinent review articles and symposia proceedings ,
sponsored by the military departments. Such reports often include both descriptions of i
experimental studies and discussions of current issues. f '




A literature search identified the following types of published research:

1. Bibliographies and annotated bibliographies for military personnel, training, and
human factors research laboratories, 1952.1980 (including those for existing laboratories
and their predecessors, as well as former laboratories).

2. Proceedings of annual conferences of the Military Testing Association, 1967-
1980,

3. Proceedings of relevant symposia conducted by human research laboratories and
other groups (Mullins & Winn, 1979; Pope & Meister, 1977).

4.  Annual Review of Psychology, 1954-1979 (articles entitled "Industrial Psycho-
logy," "Personnel Selection," "Personnel Management," "Psychology of Men at Work," and
"Personnel Selection and Classification Systems"),

Information about current work was obtained from the human research laboratory for
each service, as well as frorn organizations such as the Center for Naval Analysis.
Additional sources of ongoing research sponsored by the 1J.S. military services were
obtained froin a computer search of the Research and Development Inforrnation System
(RDIS), an automated data base maintained by the Navy Personnel Research and
Development Center (NAVPERSRANDCEN),

In summarizing and comparing information about thgse studies, the review of
literature focused particularly on the kinds of criterion and predictor variables used in the
research, the levels of predictive accuracy attained, and the major Issues In the prediction
of job performance. The reports abstracted In the appendix contain predictive validation
studles. Additional reports on related toplcs are cited in the text but not in the appendix
because they contain no specific validation studies,

FINDINGS

Literature Review

Criterion Variables

Published literature that reports empirical relationships between predictors and
measures of job performance has been categorized by criterion domain and presented in
Table 1. The job proficiency domain has been divided into measures of job krowledge,
such as the paper-and-pencil tests often used in the setrvices to deterriine a person's
eligibility for promotion; measures of task performance, which simulate complete job
tasks; and measures of task element performance, which simulate components of tasks.,'
The job performance domain has been divided into global ratings of performance, job
element and task level ratings of performance, measures of productivity, and grade or
skill level attained.

'Measures of task performance and task element performance differ in degree of
task completeness or fidelity. A performance test (job sample test) that represents an
entire task would be coded in the task performance category even though some of its
aspects like initiating cues may differ from those of the actual job, A test representing
only part of a task-~for example, ability to make the auditory discriminations required to
operate sonar equipment, but not the manual manipulations--would be coded in the task
element performance category.
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The suitability domain has not been subdivided. Most studies of overall adaptation to
military service, such as attrition studies, use a composite criterion of two or more of the
following measures: completion of term of enlistment, recommended eligibility for
reenlistment, incidence of misconduct, advancement in grade or skill level, performance
ratings, and type of discharge.

Qverall, the majority of studies used global ratings of performance as a criterion;
second in frequency of use were measures of suitability, Of 114 published studies, 48
percent used ratings alone as a criterion; 30 percent used a measure of suitability
exclusively. In contrast, only 21 studies (18%) reported using a measure of job proficiency
and in only 15 of these (13%) did the test of proficiency involve actual performance,

In the proficiency and performance domains, there have been no major shifts in
criterion use, In about the last decade, however, there has been some proportional
increase in the use of performance testing: in the 1950s and 1960s, the ratio of studies
using ratings to those using knowledge tests and those using performance tests was about
12 to 2 to 1; between 1970 and 1980, the ratio was about 6 to | to 2.

Job proficiency, as inentioned previously, refers to the skill and knowledge needed for
job performance, while job performance refers to actual job behavior. The contrast
between these two domalns has been referred to as the proficiency/performance distinc-
tion--the distinction between what a person knows or can do (usually as demonstrated on
a test) and what a person does (usually as observed on the job). Typlcally, measures of
proficiency focus on how a job should be performed, while measures of job performance
focus on how a job is performed. The distinction between these domains and measures, as
well as their characteristics, have been described elsewhere (e.g., Alluisi, 1977; Schultz &
Siegel, 1961; Thorndike, 1949) and are generally known.

Because proficiency is usually assessed by an achievement test, its measurement can
possess considerable objectivity and rellability. However, proficiency measures are
limited in scope. They do not provide direct information about an incumbent's motivation
for performing or about actual performance.

Job performance, on the other hand, is usually measured through some form of rating.
Ratings offer the possibility of taking account of the multidimensional? character of
performance. Although there are alternatives to ratings, their applications are limited.
Measurements of system performance, for example, are generally not a reliable basis
from which to make inferences about individual performance. Product and output
measurement |s restricted to jobs that have products to evaluate or output to count.
Further, objective evaluation of products requires a consensus about the appropriateness
of the objective measures,

While ratings are understandably the most frequently used measure for assessing
performance, their vulnerability {o bias and the effects of halo are well known (Landy &
Farr, 1980; Thorndike, 1949; Wherry, 1950). Guion (1978) has noted that job requirements

2There Is fairly universal agreement today that job performance is complex and that
its dimensions may be related to a greater or lesser degree. Tor a classic discussion of
the issues of dimensionality at a rnoment in time, over time, and across individuals, see
Ghiselli (1956a, 1956b). For discussion of the issues involved in combining dimensions into
a single construct or measuring them separately, see Seashore, Indik, and Georgopoulos
(1960) and Schmidt and Kaplan (1971).




may be "partially defined by styles of the people who hold them." It is clear that
supervisors similarly define the performance requirements for the persons they rate.
Dunnette and Borman (1979) have indicated three classes of factors that influence
performance ratings: rater's organizational level, rater's characteristics, and ratee

characteristics.

The uoility of raters to differentiate among aspects of job performance (discriminant
validity) is open to question. Hausman and Strupp (1955) provided evidence that ratings of
technical performance are contaminated by nontechnical factors. Vineberg and Joyner
(1978) found that raters showed "little discrimination among different aspects of job
performance' when worker-oriented task level ratings were used to evaluate performance
i a variety of Navy jobs. Dunnette and Borman (1979) cited several studies suggesting
the "inability of raters to go beyond a certain level of precision in making their

observations and recording their ratings."

Another crucial, but generally neglected, aspect of ratings is the degree of
familiarity of ratery with the work of persons they evaluate. For two Air Force jobs,
Wiley (1975a) found that “other" supervisors did not differ from immediate supervisors in
their degree of agreement with subordinates regarding tasks performed. Jobs offer
different opportunities for supervisors to observe ratees, and Wiley and Hahn (1977)
provided evidence that these differences affect the number of significant correlatioris
that are obtained between predictors and ratings of performance. Wilson, Mackie, and
Buckner (1954) found that the number of ratings made depended on whether the rater was
an offlcer or petty officer, They also reported that most raters in a shipboard situation
did not have an opportunity to observe ratees in the performance of enough tasks.

As mentioned earlier, different measuras can be used to assess job proficiency and
job performance. Although the relationship among measures is obviously of interest,
unfortunately, such information is limited. Ratings are frequently used in job settings
and, to a lesser degree, in school settings, but more objective measures to which they
might be compared are not. Performance tests are rarely used, When they are used, they
are most often administered In schools to persons in the latter phases of training or to

recent graduates. '

The extent to which performance test scores of trainees and relatively inexperienced
job incumbents can be used to estimate predictive relationships for experlenced job
incumbents Is an open question, There is avidence, for example, that performance-
mediating factors change as learning occurs (Flelshman & Fruchter, 1960; Fleishman &
Hempel, 1956). Accordingly, factors that predict performarnice after time on the job couid
be quite different from those that predict near-terrn or initial performance,

In any event, correlations between job sample tests of proficiency and paper-and-
pencil tests of job knowledge have generally been low, ranging from .00 to about .30
(Crowder, Morrison, & Demaree, 1954; Engel & Rehder, 1970; Mackie, Ridihalgh, &
Schultz, 1978; Shirkey, 1965, 1966; Urry, Shirkey, & Waldkoetter, 1965; Yellen, 1966). 3

*Knuwledge tests and job sample tests usually measure different cbmponents of
performance, and knowledge tests often measure "very little of whatever a person gains
by time on the job" (Mdy, 1960), One reason is that knowledpe tests are frequently
developed by school personne} and their content is often derived from tralning materials,
Such content rnay focus not on concrete elements of performance (cues, behavior), but on
general descriptions of procedures or on theoretical, terminological, snd historical
information not directly descriptive of performance. 1f knowledge test content were to
be derived through job analysis procedures that focus on behavior--such as Flanagan's
(1954) critical lncident method--they might correlate more highly with job sample tests,
discriminate more readily among Incurnbents who are perceived as effective and inefterc-
tive, and share more variance with job experience variables.
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Occasionally, nowever, higher correlations have been obtained. Mackie, Wilson, and
Buckner (1954) obtained correlations of .4€ and .35 between job sample and knowledge
tests in two Navy jobs. Grings and Rigney (1953) obtained a correlation of .69 between a
knowledge test and a test of trouble-shooting performance. In four Army jobs, Vineberg
and Taylor (1972b) constructed knowledge tests that assessed only information directly
televant to job performance and obtained correlations of .58, .59, .68, and .78 with
lengthy performance tests,

As for ratings, their low reliability limits their correlation with any other measure,
regardless of the amount of variance they may share. Correlations between ratings and
job sample tests of proficiency have been low, with only an occasional correlation
appearing above .30 (Crowder et al., 1954; Engel & Rehder, 1970; Mackie & High, 1959;
Mackie et al.,, 1978; Mackle, Wilson, & Buckner, 1954; Vineberg & Taylor, 1972b).
Findings in the combined industrial and military literature are similar, Severin (1952)
reported median correlations of .23 for proficiency tests and supervisor ratings, and of .32
for proficiency tests and associate ratings.

Correlations between ratings and knowledge tests were perhaps slightly higher than
those between ratings and performance tests, but they rarely exceeded .35 (Crowder et
al., 1954; Engel & Rehder, 1970; Mackie et al., 1954; Vineberg & Taylor, 1972b). Merenda
(1959) summarized relationships between performance ratings and job knowledge tests
(promotion examinations) in 40 petty officer rates. Median correlations for petty officers
2nd class (13 jobs) and 3rd class (18 jobs) were .21 and .25 respectively. For petty officers
Ist class (9 jobs), a considerably higher value of .49 was obtained,

The low relationship among measures In the proficiency and performance domains

clearly indicates that they cannot be substituted for each other. Indeed, to substitute one
measure for another would require more than high Intercorrelation (Smith, 1976).

Predictor Variables

Table 2 provides a very rough plcture of the power of the predictive relationships
that have been obtalned with criterion measures in selected domains. Distributions of
validity coefficients" were assembled for job knowledge tests and global ratinis of
performance (for which data are abundant) and for task performanc: tesis and sulrabillty
criteria (for which data are only marginally sufficieni). Insuffic.ient data were availabie
to ronstruct distributions for the rernaining measures. It must be remembered that the
relationships are determined in part by the reliability of the criteria with which predictors
have been coupled. Those associated with more reliable criteria will, on the average,
demonstrate higher predictive potential. Also, Table 2 is based on a mix of validities
(e.g., Armed Forces Qualification Test (AFQT), aptitude index, and selector scores).
Distributions of validities for single predictors would have bean somewhat lower,

In extracting the coefficients from the published literatute, a variety of additional
problems were encountered: Some studies give zero-order correlations and multiple
correlations, while others ornit the zero-order correlations. Some studies correct
validities for the effects of selection; others do not. Some report cross-validities; others
do not. To summarize the coefficlents inevitably required some degree of arbitrariness,
compromise, and selectivity.

"For a discussion of the limitations of vulidity coefficients in deuscribing the
tnsefulness of predictor-critet ior relationships, see¢ Taylor and Russell {1939) and Brogden
1946).
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Table 2

Distribution of Validity Coefficlents for
Four Critarlon Measures

Range of
Validity
Coefficlents Job Task Global
From To Knowledge Performance Rating Suitabllity Total
65 .69 1 1
.60 .64 o2 1 3
55 .59 10 1 11
.50 1 18 2 20
45 48 10 3 13
40 A4 19 2 1 22
35 .39 14 3 6 23
.30 34 13 4 17 3 37
.25 +29 13 17 6 36
.20 1 1 1 26 3 31
o153 .19 b 3 33 4 45
.10 A4 1 2 35 2 40
.05 .09 2 26 1 29
.00 .04 2 1 23 26
=05 ~.01 10 10
bad lo = 06 2 2
- 15 -1 2 2
Number 110 18 204 19 351
Median Coefficient 40 .31 A5 24

-

In general, the following principles were followed in assembling the distributions in
Table 2 and in later tables:

1. To improve the analysis, only zero-order correlations were used,

2. Only validities for operational predictors or cross-valldities for experimental
predictors were used.

3. Coefficlents for experimental predictors that had not been cross-validated were
omitted,

4, Median values were used when separate validities were reported for several
samples In the same job, as well as for validities reported for several methods of
predictor item selection or weighting.

3. Qorrelations for separate subgroups (e.g., mental categories I-1Il vs. category IV,
black vs. white) were not included. Sample sizes In almost all studies were large enough
that corcelations of .30 were significant beyond the .05 level.




The distributions in Table 2 suggest that, overall, job knowledge tests of proficiency
are predicted best, global ratings of performance are predicted worst, and task perfor-
mance tests and suitability criteria occupy Intermediate positions. The validities for
proficiency criterla (tests of knowledge and task performance) and suitability criteria are
high enough to be of considerable practical value in the selection of military personnel.
The apparently greater predictability of knowledge tests is probably attributable partly to
a relatively large representation of composite predictors for the validities that have been
reported for this measure, partly to the homogeneity and reliability of knowledge tests,
and partly to the verbal and cognitive requirements that they share with aptitude
predictors.

The low validity of global ratings of performance is consistent with Ghiselli's (1966)
tindings that the general validity of aptitude tests for predicting performance in
Industrial jobs was about .20 where performance criteria were likely to be ratings, even
though productivity, errors, and accidents were also included. Ghiselli contrasted this
level of validity with a coefficlent of the general order of .30 for training criterla.
Presumably (although Ghiselll did not explicitly say so), such criteria included knowledge
tests, for which an average validity of .40 has been obtained.

Predictor variables used In the previously identified studies were categorized by
publication year and predictor type. Table 3 presents the frequency of predictor
variables used in 109 studles reported between 1952 and 1980, There was no evidence of
changing trends In the pattern of predictor use, except that the three studies predicting
performance on the basis of assessment center evaluations or miniaturized training all
occurred in the 1970s (Cory, in press; Dyer & Hilligoss, 1977; Siegel & Bergman, 1972;
Siegel, Bergman, & Lambert, 1973; Siegel & Leahy, 1974; Slegel & Wiesen, 1977).

Table 3
Frequency of Predictor Variables Used in 109 Studies
(1952-1980)
Measure Frequency
‘Aptitude 69
Biographic/demographic 48
Interest, attitude, self-description 28
Personality test 13
Assessment center evaluation and miniaturized training performance 3
Training 18
Instructor or peer rating 8
Test scores and grades 12
Performance simulation 4
Job element and trait ratings 10
Experimental 23
Physical and physiological 4
Job satisfaction 2
Preservice arrests and service-incurred disciplinary actlons 5
Grade or job type level 3
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In most studies, aptitude variables and at least one other type of predictor were used.
Biographic/demographic predictors, when used, included age and years of education.
Experimental] measures include those believed to assess a variety of different
constructs--cognitive, perceptual, risk-taking behavior, persistence--for which the
definitions vary greatly In clarity.

Predictor-Criterion Relationships

Sufficlent Information to describe particular predictor-criterion relationships is
available only for some classes of variables. The following discussion is organized in
terms of criterion domains and the various criteria within each domain. No attempt has
been made to discuss relationships among all possible combinatlons of predictors and
criteria.

Job Knowledge Criteria. Knowledge tests are typlcally used to assess achievement
and to diagnose student deficlencles during training. Less often, they are administered to
job incumbents In determining eligibility for promotion. Although, in this instance, they
may serve as an alternate criterion to course grades for validating classification tests,
they are not, of course, a direct criterion of job performance.

Where information has been reported about the relation of aptitude scores to
knowledge test scores for job Incumbents, the size of the relationship depends on several
factors, including characteristics of the aptitude measure, the job, and the knowledge
test. Composites of aptitude scores (e.g., aptitude indices, AFQT) have been found to
have maximum corrected validities as high as the mid .70s. Validitles for single tests tend
to fall considerably lower, For example, Brokaw (1959a, 1959b, 1959¢) obtained validities
in 46 Alr Force speclalties ranging from .19 to .75 (median .58) for aptitude Indices of the
ajrman classification battery with the alrman proficiency test. He obtained validitles for
AFQT with the criterion ranging from .07 to .56 (median .38). Similarly, Vineberg and
Taylor (1972a) reported a medlan correlation of .41 between AFQT and job knowledge In
four Army jobs. Curtls (1971) obtained average validities of about .31 (ranging from -.03
to .66) for selectors for 19 Navy tralning courses against later performance of graduates
on advancement exarninations. Individual tests of the Navy basic test battery and the
factor reference battery (Morsh, 1957) had average validitles of about .22 (ranging from
-.24 to .73) and .14 (ranging from -.13 to .57), respectively, agalnst the same criterion.

Treatment of relationships among particular aptitudes and performance on knowledge
tests of incumbents In particular jobs Is beyond the scope of this review. Such aptitudes
as those tapped by verbal ability tests of word knowledge, mechanical knowledge, and
arithmetic have consistently demonstrated sizable validities across jobs, but they have
usually been based on analyses that use school grade as a criterion (Gragg & Gordon, 19513
Tupes, Brokaw, & Kaplan, 1960). Where the knowledge tests have been administered to
job incumbents rather than trainees, however, similar valldities have generally been
obtained (Brokaw, 1960).%

[y

*Brokaw obtained a median validity of .57 for aptitude indices and final school grade
suggesting that aptitude ks about the same validity for the prediction of either school
grade or job knowledge. Ghiselli (1966) found correlations of aptitude and training to be
about 10 points higher than correlations of aptitude and job pertormance.
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Although biographical information has generally been viewed as one of the best
predictors of performance (Dunnette & Borman, 1979; Ghiselll, 1966; Taylor & Nevis,
1961), it has typically been used to predict criteria other than job knowledge tests. For
example, it has frequently been used in conjunction with other variables to predict
attrition (e.g., Erwin & Herring, 1977; Guinn, Kantor, Magness, & Leisey, 1977; Hoiberg &
Pugh, 1977). What information is avallable, however, indicates both the validity of
biographical material against a measure of job knowledge and the significant contribution
it makes when used in combination with aptitude predictors. Brokaw (1960) reported
biographical Information among the best of four predictors in the airman classification
battery in about half the criterion groups for mechanical, administrative, and electronics
specialties.

The role of a particular bjographic/demographic variable, length of formal education,
is worthy of mention. Judy (1960) cited several studles In which formal education
generally was found to have a low relationship to knowledge test performance--zero-
order correlations ranged from -.02 to .25, with a median of .17. Similar findings were
reported by Vineberg and Taylor (1972a), who obtained correlations of .01, .12, .14, and
15 in four jobs. Higher correlations, Judy indicated, would suggest that irrelevent
academlc factors were playing an important role in the measurement of performance. (In
contrast to its poor predictive validity for job knowledge, length of education has been
found to make a significant contribution to the prediction of other criteria, most notably
composite measures of suitability.)

Job experience--months on the job, months in grade, the number of tasks, and the
difficulty of those tasks--has been studied as another varlable. Judy (1960) reported that
the proportion of variance attributable to these experience variables in performance on a
iob knowledge test for mechanics was significant but quite low. He concluded that job
knowledge tests "in the mechanical area measure very little of whatever a person gains by
time on the job ... it Is doubtful that a general examination (covering a whole specialty)
should be expected to discriminate high- and low-experience groups" (p. 4).

In discussing low nredictive relationships with performance measures taken in the job
situation, Christal (1979, pp. 131-145) found little reason for higher validities. If the
selection process picks the correct people to train and the training ls efficient, job
experience should not contribute greatly to differences in technical skill and predictors
(aptitude) will not necessarily be highly related to job performance.

It remalins an open question whether findings such as Judy's (1960) have been obtained
because knowledge tests fall to measure adequately what has been learned, because
incumbents are all very similar after training, or both. It may be noted that Vineberg and
Taylor (i97Za) found months on the job (job learning) to be the most impottant predictor
of performance on job knowledge tests (correlations of .55, .45, .63, and .46 in four jobs).
Adequate control of the amount of learning that has occurred, both before job entry and
on the job, is a major problem that will be discussed later.

Studies of relationships among attitudinal and interest variables and objective
measures of proficiency, such as job knowledge tests, are rare in the military literature.
Hickerson, Hazel, and Ward (1975) cited Tuttle and Hazel (1974), who suggested that the
military's primary concern with job satisfaction Is related to motivation and career intent
rather than to performance. Ratings of job interest and perceived utilizatior of talent
and training were found to be unrelated to performance on job knowledge tests in seven
Alr Force specialtiles. Hickerson et al, have provided analysis of methodologies for
establishing relationships between performance and job satisfaction, as well as a review
and bibliography of this specialized topic.
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Information about the relation of school performance to subsequent performance on
job knowledge tests is available from a limited number of studies. Brokaw (195%9b)
obtained a median correlation of .54 (range from .24 to .80) between final school grade
and knowledge test score (airman proficiency test) for 46 specialities. Austin (1955)
obtained a median correlation of .52 for 15 specialties, and Curtis (1971) obained average
validities of about .46 (range from .13 to .67) for incumbents in 19 specialties.® The
relationship between final grade and job knowledge of incumbents Is, on the average,
perhaps slightly higher than that between aptitude and job knowledge, which also tends to
have a wider range of validities. The validitles for the two predictors, however, are
similar enough to suggest that performance on paper-and-pencil tests is a common
medlating element,

Task Performance Criterla. The cost of administering task performance tests to job
incumbents (as distinct from administering them to persons in a school environment) has
drastically limited the number of studies in which predictor-performance relationships
have been examined. Crowder et al. (1954), in an early study of radar mechanics,
obtained a medlan correlation of .07 between aptitude scores and trouble-shooting
performance. Mackie and High (1959) administered performance tests to Navy machinary
repairmen and found a medlan validity of .21 for aptitude scores and a multiple
correlation of .39. Earlier school performance on work sample tests correlated .18 with
the criterion and had a multiple correlation of .44. Instructors' ratings of school
perfarmance correlated .32 with the criterion.

Vineberg and Taylor (1972a) obizine:! zero-order validities for AFQT with perfor-
mance on job sample tests of .27, .22, .35, and .35 among incumbents whose job
experience ranged over 20 years, Correlations of the criterion with experlence {months
on the job) were .69, .43, .43, and .39,

In studies of selected aptitude tests and a performance battery, which included job
knowledge tests, Mackie and his assoclates (Mackie, Wilsun, & Buckner, 1954; Wilson &
Mackle, 1952) reported medlan zero-order validities of .35 and .17 and multiple correla-
tlons of .62 and .56. The earlier school standing of job incumbents (based on achievement
resl;c a;\:o]r% and instructor ratings) produced multiple correlations of .40 with the criterion
n both jobs.

Mackle et al. (1978) administered task performance tests (target detection, report
timeliness, target tracking, etc.) to students during the last stages of sonar operator
training. Validitles for ASVAB tests were quite low, ranging from -.24 to .13 with a
median of about ,00. A biographical Inventory scale correlated -.13 with the criterion.
Two measures of school performance--written test average and practical factors ratings
--correlated .13 and .34 with the criterlon. The study included a variety of other
predictors, including other aptitude tests, personality tests, experimental tests of
perceptual skills, and physlological measurcs.

Baton (1978) used aptitude tests, performance on a tralning simulator, and job sample
test components as predictors of gunnery task performance. Although some substantial
validities were obtained (zero-order validities as high as .49 and a shrunken multiple
correlation of .56), the sample was small--less than 40 crewmen in a position, When the
same predictor and criterion variables were used in a larger sample (Eaton, Bessemer, &
Kristiansen, 1979), none of the relationships was confirmed.

fBrokaw indicated that validities had been corrected for restriction of range, but
Curtls did not; this difference may account for the difference in size of their average
correlations.
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In another recent study in which aptitude and performance on elements of training
simulators were used to predict gunnery performance of tank crewmen (Eaton, Johnson, &
Black, 1980 draft), aptitude-derived measures (ASVAB) were not found to be related to
performance. Some promising relationships, however, were found between elements of
simulated performance and gunnery performance.

Black (1980) reported validity coefficlents of .44, .40 and .17 for the combat aptitude
area composite (CO) of the ASYAB with performance tests for tank crew gunners, loaders,
and drivers. The predictor had shown inversions of these relationships with the criterion
(correlations of .13, .23, and .36) when administered to the same job incumbents 4 to 8
months earlier. "Shifts" .of this sort in a single study, however, must be viewed with
caution. Because such findings can occur partially as a consequence of ceiling effects, it
would be desirable to have additional Information about the range of performance of
different aptitude groups at the end of training and on the job before interpreting these
data. For example, do the correlations increase for gunners and loaders because their
tasks are relatively more difficult than those of drivers, because their proficlency is low
at the end of training, or because most skill Is acquired on the job? Does the correlation
decrease for drivers because most learning occurs during tralning or because few
differences remaln among incumbents after a brief time In the job?

In summary, when task performance tests are the criterion measure, aptitude tests
appear to have zero-order vallditles largely in the .20 to .40 range for the prediction of
proficiency. Aptitude composites tend to fall at the upper end of that range, and single
tests tend to fall at the bottom. When proficlency Is measured by tests of job knowledge,
aptitude tests tend to have a somewhat broader range of validities. Zero-order validities
range from about .15 to .70, again depending on whether the aptitude score Is a composite
or a single test. On the average, validities for knowledge tests are about 15 to 20 points
higher than for performance tests.

Global Rating Criteria. Table 4 presents predictive relatlonships that have been
obtained for different types of predicters with global ratings of job performance. Few
correlations were reported for biographic/demographic, education, Interest/attitude,
tralning, and trait rating varlables as predictors, and the trends shown are likely to
fluctuate with the addition of more cases. Correlations for level of education are shown
separately for cases in which it was reported apart from other blographic/demographic
variables.

Aptitude, education, and interest/attitude measures all appear to be correlated with
global ratings at about the same low level. There Is some question, however, about the
contribution to be expected from education and interest/attitude varlables. Although
level of education has been found in the past’ to be the best single predictor of suitability
and attrition criterla, level of education, particularly high school graduation, has
occasionally been found to operate as a suppressor variable. For example, Brokaw (1960)
reported negative beta weights and positive validities for education in the prediction of
knowledge test scores and suggested that education may make a negative contribution to
multiple correlation with aptitude and biographical measures. Harding and Bottenberg
(1961) found that such attitude variables as satisfaction with the Air Force, supervisor,

"Changes In secondary education policy in recent years may have reduced the validity
of high school graduation as a predictor of suitability for the military services.
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and job make insignificant contributions to correlations of status variables (e.g., rark,
length of service, kind of work performed) with supervisor ratings. They suggest that
much of the variance that has been attributed to attitude variables is held in common
with more easily specified status variables.

Table 4

Distribution of Validity Coefficients for
Predictors of Global Ratings of Perforrnance

Range of Bio- Totals
Validity graphic/ Training for Concurrent
Coefficients Demo- Educa- Interest/ Perfor- Global Trait a
From To  Aptitude graphic  tion  Attitude mance Ratings Ratings
.80 84 3
75 79 ' 1
.70 T4 3
63 69
.60 64
35 .59 l 1 2
.50 S 1 1 2 1
U3 49 3 3 3
40 44 1 1
.35 .39 2 | 3 é
.30 1 3 1 2 9 17
25 29 6 2 1 8 17
.20 24 12 2 2 1 8 23
A3 .19 15 4 4 3 9 33
10 db 20 2 2 3 7 3
.05 .09 15 1 7 8 3l
.00 .04 14 4 5 3 26
-.03 -.0l1 8 1 i 10
- 10 - 06 l l 2
bt lj - l l l ! 2
Number 101 12 25 15 39 212 13
Median
Coefficient A2 .17 .12 .12 .23 71

8Concurrent tralt ratings have been presented for comparison with global ratings.

L}

Biographic/demographic information has generally been viewed as one of the better
predictors of job performance. In his review of validity studies, Ghiselli (1966) suggested
that it was the most successful predictor for both training and job proficiency criteria.
Asher (1972), and Asher and Sclarrino (1974) found that biographic information has the
highest predictive valldity when job proficiency is the criterion. In the present review,
limited to military studies, there s evidence that biographic/demographic variables may
predict only slightly better than aptitude variables,
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Of all the predictors reported, performance in training appears to have the highest
truly predictive validity (omitting from consideration tralt ratings made concurrently with
global performance ratings). Validity coefficients for training performance as a predictor
are based almost entirely on correlations between final school grade and supervisor
ratings made subsequently on the job. Instructor evaluations in training contribute to the
computation of school grades to an unknown degree. There Is evidence, however, that
these Instructor evaluations account for the additional potency of performance in training
as a predictor. In Table 4, 19 of the 59 validity coefficients for training performance
were taken from a study by Curtis (1971). He obtalned an average correlation of .21
between final school grade and performance ratings, whereas written test and perfor-
mance test scores in school had average validitles of .16 and .1l with the criterion.
Because final grade Is often a composite of test scores and instructor evaluations and
because test scores alone do not account for the correlations between final school grade
and on-the-job ratings, it is reasonable to assume that the addition of instructor
evaluations to the composite added ahout 5 to 10 points tc the correlations between
school achievement test scores and job performance ratings. Without the hypothesized
augmentation by instructor ratings, achievement test scores taken in training predict
subsequent ratings of job performance only at about the same level of efficiency as do
aptitude, blographic/demographic, and attitude/interest variables.

As in the case of instructor ratings that contribute to prediction of job performance,
higher valldities may be possible when common or similar elements are present in both the
predictor and criterion. Asher (1972) and Asher and Sclarrino (1974) have used this so-
called point-to-point relationship between such common ‘or similar elements to explain the
efficacy of historical Information as a predictor of later perforinance and of “motor" work
sample test scores as predictors of job pioficiency.

The correlations for concurrent trait ratings 1eported In the last column of Table 4
are taken from a series of studles by Wilsy (1964, 1966, 1974, 1975a, 1976), Wiley and
Cagwin (1968), and Wiley and Hahn (1977). They are Included in the table to indicate the
general level of "predictability" of ratings of overall performance on the basls of trait
ratings. The studles used tralt ratings primarily as a methodology both to determine job
requirements and to analyze rating process requirements. In some of the studles, trait
ratings were used to predict performance over time and across Installations. The
coefficients in the table are cross-validities obtained through cross applicationg: trait
ratings by owe supervisor are correlated with overall ratings of performance by another
supervisor,

A major contribution of these studies is their focus on the subtleties of the rating
process and the Information loss that results if ratings are gathered with as little
consideratlon to the characteristics of situations, raters, and ratees, as they often are.
Their findings Include the following: (1) Patterns and usefulness of trait ratings as
predictors vary by skill level, (2) predictability of global ratings varies by skill level, (3)
difficult vasks are rated more reliably than easy ones, and (4) ratees must be separated by
grade or skill level because ratings tise uniformly by grade and are correlated with skill
level.

Suitability Criterla. Prediction of an individual's likely suitability for military
service has been studied extensively in the last 30 years (see Table ). Trends in types of
predictors have been described and a listing of publications provided in a review of the
related topic--attrition (Wiskotf, Atwater, Houle, & Sinaiko, 1980).

In the studies reviewed, suitability has usually been defined by a criterlon that
Includes rneasures of a person's availability and coniinuation of service, the person's
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performance during service, or both. These measures include completion of first term of
enlistment, eligibility for reenlistment at end of term of enlistment, incidence of
misconduct (e.g., court martial, nonjudicial punishment, delinquency and misdemeanors,
conviction by clvil court, recidivism), advancement in grade or skill level, performance
ratings, and type of discharge. Predictors of adjustment have included aptitude and
biographic/demographic variables; scores and other information from personality, atti-
tudinal, and interest inventories; psychlatric evaluations; and peer and instructor ratings
obtained during early military training.

Three variables--education level, mental ability (aptitude), and age--have consis-
tently dernonstrated predictive valldity for suitability criteria (Fisher, Ward, & Holdrege,
1960; Flyer, 1960a, 1963, 1964; Gordon & Bottenberg, 1962; Klieger, Dubuisson, & de
Jung, 1961; Plag, 1962; Plag & Hardacre, 1964). Table 5 presents a general picture of
predictive relationships that have been obtained for suitability criterla. The validity
coefficients have been taken from studles in which zero-order correlations for particular
predictors have been given. In many of the studies, relationships are reported in
expectancy tables rather than as correlations; therefore, they are not readily summarized.

Table 5

Distribution of Validity Coefficients for Predictors
of Behavioral and Performance Suitability Criteria

Range of

Validity

Coefficlents Autobiographical

From To Aptitude Age  Education Ratings Inventories Total
B> .49 2 2
40 O 1 1 2
.35 .39 3 1 4
.30 34 2 3 1 2 8
25 .29 3 4 1 2 2 12
.20 .24 b 1 2 7
A3 .19 l 5 6
.10 .14
.05 .09 1 1
Number 11 10 10 7 b 42
Median

Coefficient 24 .21 .36 .29 .29

Multiple validities for education, mental ablility, and age range from about .24 to .39
(Lockman, 1974). When it is possible to take advantage of information obtained early In
military service--that is, for classification rather than screening--higher validities cen be
obtained. Flyer (1963), tor example, has obtained point biserial validities in the .40s and
blserial validities in the .50s and low .60s for predictor composites that include peer and
instructor ratings in basic training.
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Prediction of Performance for Specific Subgroups

The military prediction literature contains a number of studies in which the
performance of selected subgroups is examined. In most of these studies, a derographic
variable defines a population of interest, which is often a minority (e.g., mental category
IV, biacks, women). Depending on the purpose of the study, comparisons of performance
or predictlon of performance may be made between the subgroup and some other
population. Two special cases are studies concerned with (1) test fairness and (2) the
differential validity of selection tests for different subgroups.®

Another class of subgroup studies seeks to improve predictability by varying the
combinatlons of predictors (and individuals) according to the characteristics of indlviduals
and )obs; The term "moderator' has sometimes been used to refer to the varlables in such
studies.

Validities were obtalned for a variety of operational and experimental predictors with
job performance ratings and progression from apprentice into technical Navy jobs (Cory,
1976a, 1976b; Cory, Neffson, & Rimland, 1980). Subgroups were persons in mental
category I-Ill and IV, as well as blacks and nonblacks., The validities were low because of
restriction in range, although most were similar to the average validities reported in
Table 4. For example, mental category IV had a medlan zero-order validity for aptitude
scores with rating criteria of about .13 and for educational level with ratings of about .19,
Experimental predictors did not add sufficlently to predictive accuracy to warrant
operational application. Of interest In Cory's data are the vallditles that emerged with
the more objectlve criterion of progression to a technical job, Desplite the use of a
dichotomous criterion, zero-order valldities for aptitude scores were in the high .30s and
low 40s for nonblack and black groups respectively, and validities for educatlonal level
were about .25 for both groups. The Strong Vocational Interest Inventory (SVII) had the
highest validities of any varlable with the progression criterion.

Vineberg and Taylor (1972a), in the study of four Army jobs discussed earlier,
obtained a substantial number of significant and consistent validities for aptitude
varjables with job knowledge scores for persons in both mental category 1-Ill and mental
category IV. No consistency across jobs was obtained for aptitude validities with a job
sample criterion.

'Difterential validity refers to differences in the size of the validity coefticient for
different subgroups. Test fairness refers to the absence of selection error for a particular
subgroup or its avoidance by means of procedures to adjust characteristics.of the
prediction equation that would otherwise lead to error. For a description of different
models of test fairness see Dunnette and Borman (1979).

YSaunders (1956) broadly defined the term “moderator" to refer to "situations in
which the predictive validity of some psychological measure varies systematically in
accord with somne other Independent psychological variable.” Guion (1967, 1976) described
a varlety of uses of the term since then: variables used for population definition and
control; varlables that correlate with correlations (Saunders); varlables that correlate
with errors of predictions (Ghiselll, 1956); and variables that interact with predictors. He
deplored the tendency to mix methodological and mathematical meanings.
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Studies concerned with the prediction of military suitability often repori validities
for selected subgroups (e.g., low-aptitude personnel and high school nongraduates) and
occasionally explore the use of different combinations of predictors with these groups.
Composites of aptitude, education, and other biographical predictors, for example, have
validities of about .30 to .40 for low-aptitude groups with a suitability criterion and zero-
order correlations in the .10 to .20 range (Gordon & Flyer, 1962; Plag, Goffman, & Phelan,

1967, 1970).

Some predictors that contribute to prediction of the performance for high school
nongraduates are less effective in predicting the performance of graduates. Flyer (1960b)
and Gordon and Bottenberg (1962) found that age contributes to the prediction of
unsuitability discharges among persons who had not graduated from high school, but they
found age unrelated to suitability among graduates. Flyer (1963) reported point biserial
validities of .25 and .42 for composites of peer and supervisor ratings in training with a
subsequent suitabllity criterion for high school graduates but higher validities of .41 and
.32 for nongraduates. Presumably nongraduates are more heterogeneous.

Kipnis (1961, 1962, 1965) has reported on the interactions among aptitude, experi-
mental tralt measures (persistence and insolence), and ratings of performance. Although
he sometimes found the evidence inconclusive, intelligence was reported to moderate the
validities of the trait measures with relationships between insolence and performance for
persons with high aptitudes and between persistence and performance for persons with low

aptitudes.

Slegel and his associates (1972, 1973, 1974) used operational Navy instruments and
miniaturized job learning situations and tests to predict job sample and rating measures of
criterion performance in low-aptitude black and white recruits assigned to machinist mate
jobs in the Fleet. Criterion data were obtained 9 and 18 months after job entry. Overall,
the operational Navy tests and the miniaturized situations predicted equally well,
although the latter tended to be more effective at 18 months, Miniaturized situations
seemed to hold promise as predictors, given their potential for additional validity with the
use of orthodox test development precedures, as well as their greater face validity,
examinee acceptance, and fairness. An interesting aspect of the study was that, after 18
months, there were no signhificant differences in performance between the low-aptitude
sample and a higher aptitude, "A" school-trained, control sample.

Siegel and Wiesen (1977) used a combined assessment center and job learning
methodology for the classification of Navy general detail personnel (persons who had not
qualified for assignment to a school). Unfortunately, predictions about abilities derived
from the experimental classification precedures could not be validated, because later it
was found that fleet commands had not followed assignment recommendations (Cory,
in press). Ratings of on-the-job performance, job progression (striker/nonstriker status), and
retention status were determined 11 and 19 months after assignment. Ratings did not
reveal differences between performance of persons who had been recommended for
technical jobs and those who had not. In the [l-month follow-up, Cory foung significant
validity coefficients for classification tests, biograhic variables, and assessment center
variables in 25, 38, and 21 percent of the cases, respectively. In the 19-month follow-up,
these predictors produced 0, 38, and 16 percent significant coetficients. Performance
over time was generally predicted best by biographic variables and, next best, by
assessment center variables. There was little evidence that the assessment center
variables would be of practical use In identifying persons who would progress in grade or
remain in the Navy,
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Prediction of Performance by the ASVAR

In January 1976, each of the services began using the ASVAB as the only enlisted
accessions test both for selection into the service and for job assignment. An Armed
Forces Qualification Test (AFQT) score derived from the ASVAB is used to determine
enlisted eligibility; aptitude composite scores are derived and used for job placement.

In October 1980, several new forms of the ASVAB (8, 9, and 10) were implemented.
Among other differences, the new forms differ from earlier classification instruments in
that they omit items that provide information about vocational and other interests of
prospective ernlistees.

Mackie, Ridihalgh, Seltzer, and Shultz (1980) administered sonar operator job sample
tests to a mixed sample of tralnees (75% in final stages of training, 25% from other
assighments aboard ship) at an antisubmarine warfare tralning center. The test used high
fidelity recordings of sonar signals in a simulation that required "operator responses that
are essentially the same as those required ... aboard ship." Validities for the ASVAB
school predictor composite with five subtests ranged from .01 to .60. A muitiple
correlation between the predictor composite and a performance cumposite was .43,
corrected for restriction in range.

Several studies in which ASVAB composites were used to predict tank crew
performance have been performed at the Army Research Institute Field Unit, Fort Knox
(Eaton, 1978; Eaton, Bessemer, & Kristiansen, 1979; Eaton, Johnson, & Black, 1980; Black,
1980); these studies were described in the earlier discussion of task performance criteria.
Relationshlps between ASVAB and performance were generally low. In the few instances
where significant relationships were found, they failed to cross-validate to new samples.
At the Center for Naval Analysis, relationships between ASVAD scores and measures of
performance of Marine Corps recruits were examined in an interim/progress report (Hiatt
& Sims, 1980) to determine the feasibility of validating enlistment standards against job
performance. Graphs present relationships of AFQT and educational level with several
probabilities:  completion of first-term enlistment (attrition), recommendation for
reenlistment, promotion to corporal, and a composite of completion of term and
promotion to corporal. Relationships are similar to those frequently reported for
suitability criteria. Probability of promotion is reported as a reflection of time required
to learn a job, an interpretation that some readers may question. Uncorrected median
validity coefficients for AFQT and supervisor ratings in six MOSs range irom about .0l to
.24, Validities for ASYAB composites range from about .06 10 .26, Project plans call for
subsequent validation of ASVAB scores against job sample tests in three Marine Corps
MOSs. Performance tests are now being constructed for this purpose at NAVPERS-
RANDCEN.!*

19 dward Pickering, NAYPERSRANDCEN. Personal comrnunication.
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In a study for the Army Research Institute, Maier and Grafton (1981) obtained the
following composite validities for ASVAB Forms 8, 9, and 10 with total Army skill
qualification test (SQT) score: combat .56, field artillery .63, electronics .59, general
maintenance .73, and food service .61. The SQT generally consists of three components:
the skills component (SC), a multiple-cholce written test of job information; the hands-on-
test (HOT), a performance test administered under standardized conditions; and the job
site component (JSC), a supervisor-scored checklist of work on the job. The validities
reported by Maler and Grafton are similar to those reported earlier for aptitude
composite and job knowledge tests, and they suggest that the written component Is
making the major contribution to total score variance.

Total SQT score was also one of several criterion variables examined In a study that
estimated the effects of the calibration error in ASVAB Forms 5, 6, and 7 (Greenberg,
1980). Soldiers who would have been ineligible for Army service had the ASVAB been
cotrectly normed were identified, and their performances were compared with those of
soldiers who would have been eligible. Major findings about job performance (as distinct
from training performance) were:

l. Aptitude was related to SQT total score, whereas level of sducation had little
Influence on it (most high school nongraduates who performed poorly were separated from
the Army before taking the SQT).!?

2. First-term attrition was nearly twice as great for high school nongraduates as
for graduates, whereas variation in attrition was slight as a consequence of differences in
aptitude.

3. High school graduates and persons with higher aptitude acores were more likely
to be promoted to grade E-5, whereas soldlers at all educational and aptitude levels had a
high rate of achieving grade E-4 if they completed their first term.

4. Suldiers who would have been ineligible for Army service with the ASVAB
correctly normed had a higher attrition rate and lower SQT scores.

Although aptitude was found to be related to SQT scores in both studies (Maier &
_Grafton, 1981; Greenberg, 1980), Greenberg found that it was not highly related to
training performance (course completion) for the same MOS. Greenberg suggests these
possible explanations:

1. Most courses were rot particularly demanding.

2. Trainees had been prescreened and probably could cope with the subject matter.

3. Graduation froin training is a crude measure of success in training.

The following factors, which were not mentioned by Greenberg, also may contribute
to the finding that aptitude is more highly related to SQT performance than to training
completion:

1. Low-aptitude soldiers may forget what they learn more rapidly.

111t should be noted that aptitude standards for high school nongraduates are higher
than those for high scheol graduates. As a consequence, educational level is inevitably
confounded with aptitude,
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2. Most skill and knowledge necessary for SQT performance may be acquired after
completion of training. Low-aptitude soldiers either may receive duty assignments that
limit their opportunity for learning or may fail to learn for other reasons in an operational
environment.

At the Rand Corporation, David Armoer is using SQT scores as one of several criterion
measures (others are tralning performance and attrition rates) in the development of
trade-off niodels of force structure.'? The costs and performarnce levels assuciated with
recruiting, training, and maintaining service personnel who possess different attributes
(e.g., aptitude, educational level, sex) will be determined. Aptitude cut scores and other
characteristics will be manipulated to determine optimal points for maximizing perfor-
mance and minimizing costs. While the study began with the use of Army data (largely
because 5QT scores were available in addition to the more conventional measures of
perfermance), it is expected that ultirnately data from ail services will be examined.

DISCUSSION AND CONCLUSIONS

Major Patterns of Use

The most frequently used predictors in the studies reviewed for this effort were
aptitude vzriables, followad by level of education and other rzadily obtained biographic

and :Jemographic information. The most frequently used criterion measure was supervisor

ratings, followed by composite measures of suitability, which often contained ratings.
Performance was much less frequently measured by proficiency tests of job knowledge
and still less by job sainple tests.

Relationships Among Predictors and Criterla

As noted eurlier, findings are constrained by the combinations of predictors and
criteria that have been used. Information about criterion measures is based mostly on the
aptitude variables used as predictors. Under this constraint, job knowledge and job sample
test performance were predicted with median valldity coefficients of 4G and .31
respectively. Composite measures of suitability were predicted with a median coefficient
of .24, and global ratings of performance were least predictable, with an average
coefficient of .!5,

Cuwrrent Predictive Validities

When the review was begun, it was hoped that the strength of relationshlps could be
estimated lor most combinations of variables. The small number of cases has prevented
this kind of analysls in most cells. Where enough data were available for analysis of
particular combinations, median validitles for aptitude with job knowledge fell in the ,3C
to .50 range; and for training grade with job knowledge, in the .40 to .50 range. Median
valiGities for aptitude with job sample tests were in the .10 to .35 range. Supervisor
ratings were predicted by aptitude and biographic/demographic variables with low median
values of about .12 to .17. Supervisor ratings of performance were predicted best by
earlier perforrmance in training, with a median validity of .23,

wes -

!2pavid Armor, Rand Corporation. Personal communication.
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Possible Improvement in Predictive Validities

In some instances, it seems possible to predict moderately well. Many of the
validities are high enough to be of value In selection. Although the occasional appearance
of a fairly strong relationship suggests that improvement is possible, two fundarnental
weaknesses in the current status of prediction should be mentioned. The first is a lack of
attention to the content, level, and variability of performance in particular jobs and the
relation of these factors to decisions about what is to be predicted and when prediction
should occur.

Whether it is reasonable to expect to demonstrate high validities depends on many
factors: variability across job holders, job difficulty, levels of performance at entry and
after various lengths of time, the effective celling in job performance, and how soon and
by what percentage of incumberits the ceiling Is reached. These determine what criterion
should be predicted and when. The abilities that contribute to the performance of a task
may change as practice occurs (Fleishman & Fruchter, 1960; Fleishman & Hempel, 1956),
and the requirements of parformance In a job may change when a person becomes more
experienced (Ghiselll, 1956a). Thus, the variables that predict initial learning and
perforinance may rot maintain the same relationship with later performance.

The second weakness In the current state of prediction is that, while aptitude and
other variables often discriminate among incumbents during thelir early time on the job,
these differences tend to wash out with experience (Brown & Vineberg, 1960; Slegel &
Leahy, 1974; Vineberg & Taylor, 1972a). Glickman and Kipnis (1960) have suggested that
supervisors are driven to differentiate among job holders on nontechnical factors because
selection and training have combined to eliminate differences In technical ability.
Christal (1979) has suggested that aptitude should not be expected to predict performance
where selection and training have reduced differences In technical ability among
Incurnbents. When differences in performance become minimal within the first year on
the job-.regardless of whether selection and training or experience is the leveler--the
school may be the only place where differences In proficiency, and the rate at which it is
acquired, will be evident,

Yet, this review revealed no systematic effort to take into account the job
characteristics that are pertinent to prediction. Is the measurement of technical
proficiency appropriate and informative for all jobs? If there Is little variance in
performance after some period of time, when should performance evaluation occur? Are
there jobs for which it is important to capture differences among incumbents while they
are still evideni? These questions seem rarely to be addressed. It Is not possible now to
answer with confidence the question of how well predictions can be mude. On the basis of
available data, there may be little more room for prediction than has already been
accounted for. Common sense argues against this conclusion.

Reliance on Global Ratings

Little would be galned by addressing these issues, however, without adequate
measures of performance, where an over-reliance on global ratings has occurred. Problems
of halo and contamination make ratings unsuitable for the specificity of measurement
implicit in the evaluation of technical parformance. "The well known phenomenon of halo
which affects such [rating scale] iteris ... prevents their being independent measures"
(Bayroff, Haggerty, & Rundquist, 1954). Ratings require a degree of familiarity by raters
with the work of persons they are called on to evaluate that Is often not present or even
possible (Wilson et al., 1954; Wiley, 1975a).
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Job Sample Tests

For measuring technical proficiency, several writers have suggested the advantages
of job sample tests (Mackie, 1967; Guion, 1976). Yet, the expense of such tests makes
their general use appear impractical. The absence of a substantial body of data from the
hands-on component of the Army's skill qualification test program testifies to the
difficulty of obtaining meaningful, objective measurement even in a quasi-operational
application.

Furthermore, jobs in which performance tests are essential for valid measurement
are the exception (e.g., those with skilled components like multilimb coordination). Most
behavior is mediated by information, which knowledge tests have the potential to measure
adequately. When technical proficiency Is a relevant aspect of performance, tests of job
knowledge may provide the most objective, practical means for assessing it, despite their
general dependence on verbal ability. Even though they have sometimes been found not to
correlate well with performance tests or job experience, job knowledge tests can share
considerable variance with both if derived from carefully developed job analysis data.

Job Knowledge Tests

No one can be sure that the effort to construct truly valid knowledge tests will be
undertaken, but methodologies certainly can be provided. It seems likely that consider-
able benefit would accrue by expending as much effort on developing knowledge tests as
has occasionally been spent on developing behaviorally anchored rating scales. In any
event, the first task "Is to determine what is to be predicted ... Little improvement can
be expected . .. simply by predicting a trivial aspect of performance" (Gulon, 1976).

Supervisor's Global Ratings

It must be concluded that global ratings should be used as measures of overall
suitability, not of technical proficiency. In jobs where social skill and response to
situational requirements are the only attributes worth measuring, ratings, which provide a
sirong reflection of social relationships between supervisor and ratee, would appear
appropriate. However, jobs that may have significant technical demands call for
investigating the actual and potential variability of performance with measures sensitive
to technical abllity.

‘Two Promising Approaches for Future Predictor Validation Development

There ls evidence that an effective strategy for predicting performance Is to
maximize the match between the behavior sampled by predictors and the sample of
behavior to be predicted, as well as the match between the methods of measurement used
In sampling each., Asher and Sciarrino (1974) have referred to this as a "point-to-point"
strategy, stating that "the more features in common between the predictor and the
criterion space, the higher the validity." For example, as suggested in Table 4, a sample
of technical performance on the job may generally be predicted best by a sample of
technical achievement in training. Evaluations by instuctors during training made a major
contribution to the prediction of later evaluaions by supervisors on the job (see especially
Flyer, 1963). Support for the "polnt-to-point" strategy also comes from the Acmy
Research Institute, Fort Knox Field Unit (Eaton, Johnson, & Black, 1980), in which job
sample predictors have been used to predict job sample criterla.

The literature review revealed that performance In training Is currently the best
predictor of both job proficiency (as measured by job knowledge) and job performance (as
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measured by supervisor ratings). At lesst two approaches to prediction would appear to
take some advantage both of the point-to-point strategy and of the efficiency of training
performance as predictor: (1) the use of miniaturized training and assessment centers in
which prospective trainees can be tested in a sample of work activity, and (2) increased
focus on Individualized, self-paced training as a prcdictor. 1f the time for training and
observatlon In the center were kept brief, the former approach could be used for entry
screening for military service (performance in self-paced training could not, of course, be
used for entry screening).

The miniaturized training and assessment center appears feasible if it is used
selectively to predict performance in particularly demanding jobs that require extended
training, such as electronic maintenance, automated data processing, or sonar operator.‘ s
The size of the training Investment for such jobs might warrant the added costs of
prediction and the requiremnents of the complex jobs may make performance in them less
predictable with conventional measures. in less demanding jobs (e.g., cook, clerk, security
guard), the basis for predicting a person's performance seems more readily specifiable.
Here, a stable personality, a preference for indoor or outdoor activity, interpersonal-
relation skllls, minimum aptitude and physical strength requirements, and so on may weil
be sufficlent for predicting future performance. These requirements are predicted
reasonably well on the basis of information derived from biographical, interest, and
attitudinal inventories, as well as from conventional aptitude tests.

The second area of promise mentioned above Is prediction of performance In self-
paced tralning. This mode of instruction is increasingly in vogue and opportunities to use
self-paced school performance In prediction can be expected to increase. The particular
virtue of using self-paced training for prediction Is that it may give evidence of abilities
required in job performance but not tapped in the traditional classroom. Success in self-
paced tralning appears to depend, to a greater extent than In traditional training methods,
on individual initlative, motivation, decision-making ability, and the ability to perceive
and adjust to the dernands of a somewhat unstructured situation. Of course, the measures
used at present to document indlvidual performance in self-paced courses have not been
geslgned dtor use as predictors, and some refinement and development of measures would

e needed, :

RECOMMENDATIONS

1. Greater attention should be given to characteristics of jobs and people in jobs
when test validation studies are conducted. For example, the predictability of a criterion
depends on many factors other than just the predictor-criterion relationships. Some of
these factors are varlability of performance across job holders, job difficulty, perfor-
mance levels at entry and after various lengths of time, the effective ceiling in job
performance, and how soon and by what percentage of incumbents the ceiling Is reached.
Greater understanding of the predictability of job performance criteria will require
systematic study of these previously neglected factors in conjunction with the predictor.
criterion relationships.

I3

13To the extent that high-aptitude persons were selected for screening In the training
and assessment center, this suggestion represents a departure from the recent use of this
method with low-aptitude persons (Slegel & Bergman, 1972; Siegel, Bergman, et al., 1973;
Slegel & Leahy, 1974; Siegel & Wiesen, 1977; Cory, in press).
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2, The use of minlaturized training and assessment centers warrants further
evaluation, expecially in predicting performance for demanding jobs in which the size of
the training investment may warrant the added costs of prediction.

$
i
i
{

3. Relationships among predictor, training, and job performance variables must be
better understood. In this context, there should be a focus in self-paced training on
variables that can serve as supplemental predictors to entry tests,

' 4, Use of supervisors' ratings as the sole measure of job performance should be
restricted to jobs for which motivation, social skill, and response to situational require-
ments are the only attributes worth measuring.
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Abrahams, N. M., Neumann, I., & Rimland, B, Preliminary validation of an in-
terest inventory for salection of Navy recruiters (NPTRL Research Memorandum
SRM 73-3). BSan Diego, CA: Naval Persomnel and Training Research Laboratory,

April 1973,

The quality and quantity of Navy enlisted personnel are in
large part dependent upon the effectiveneas of Navy recruiters, The advent
of the all-voluntear armed forces has made selection of the most capable

recruiters increasingly important.

The Strong Vocational Interest Blank (SVIB) har been used success-
fully by the Naval Personnal and Training Research Laboratory (NPTRL) to
identifv: (1) those individuals most likely to complete an officer training
program such as the Naval Academy or RROTC, and (2) those individuals most
likely to pursue a full Navy career. This report presents the preliminary
findings of a research program aimed at lmproving recrulter selection through
the use of the SVIB and other predictor instruments.

. §VIBs were collected from samples representing the most and the least
effective recruiters at 36 of the 42 main recrulting stations. The responses
of the two groups were contrasted for one-half of .the sample and used to
astablish scoring weights. The valid responses were assembled into the
Recruiter Interest Scale-l (RIS-1), The remalning recruiters, not used in
scale development, were scored on the RIS=1 to determine how well the scale
discriminates between the most and least effective recruiters,

Am empirical SVIB scale, RIS-1, was found to discriminate quite
well betwaeen the most and least effective recruiters. When ecores of the
"holdout group" were orderaed und divided into fourths, the top quarter con-
tained about three times as many effective recruiters as did the bottom
fourth., It is therefore recommended that the RIS~1 scale be used to identify
potentially effectlva recruiters among those volunteering for recruiting

duty.

Several suggestione intended to increase the number of applicants
for recruiting duty, inecluding » Shipmate Nominatlion System, were proposed,

Efforts toward dmproving recruiter selection, invelving the SVIB,
other instrumeats, and criterion refinement, are continuing.

Alf, E. F., & Gordon, L. V. A Fleet validation of selection tests for Under-
water Demolition loam testing (Bureau of Naval Persoanel Technical Bulletin
57-6), San Dicgo, CA: Naval Personnel Research Field Activity, July 1957,

14 a previcus study, a batrtery of predictor tests was administerecd
to 140 students entering Underwater Demolition Team (UDT) training. Of the
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entering group, 64 were graduated into fleet teama. Approximately 15 months
after the last of this group graduated, the present follow-up study was per~-
formed to determine the relationship between this predictor battery and fleet
success,

Forced rankings were obtained for 50 of the original 64 graduates
on a number of traits important for fleet success, Correlations were obtained
betwaen scores on the original predictor battery and forced rankings on "over-
all operating ability." Swimming scores were correlated with rankings on
"swimming ability." Other traits were too highly correlated with the first
criterion to warrant separate analysis.

Basic Teat Battery (BTB) scores were significantly correlated with
fleat success, while swimming and physical fitnecs measures were not, Two
personality traits, Objectivity and Masculinity, had signiflcant walidities
against this fleet criterion, Swimming test scores correlated signilficantly
with rankings of swimming ability in the fleet,

The study concluded that swimming ability and physical fitness are
important as predictors of UDT training success but not of fleet success.
Cognitive measures (BTB), while unpredictive of UDT training success, pre-
dict fleet success. Therefora, both types of measures should be used for
acraening in the initial UDT training program. -

Andaermon, A, V., & Rimland, B. TForm 2 of the Sonar Pitch Memory Test: II.
Validation of the test (Bureau of Naval Personnel Technical Bulletin 57=7),

San Diago, CAt Naval Porsonnel Research Fleld Activity, July 1957,

This report describes the validation of Form 2 of the Sonmar Pitch
Mamory Test (SPMT) and compares its effectiveness with that of Form 1, the
longer test it was designed to replace.

Forms 1 and 2 of the SPMI wera administered during the first six

months of 1956 at all three Naval Training Centers to all recruits meeting

the minimum Navy General Clasasification Test and Navy Arithmetic Test scores
required of gonar technician trainees, The primery criteria consisted of scores
on three administrations of the doppler discrimination test used to measure
achievemant in the doppler training programs at the Fleet Sonar Schools at

Key West and San Diego. The Key West sample was 102 casea. The San Diego
sample ranged in size from 169 to 25, depénding on the variables involved.

The validity coefficients were corrected for incidental rastriction
in range in the case .f SPMT Form 1, and for explicit restriction on Form 2.
In general, Form 2 was more valid than Form 1 in predicting achievement in
doppler training, the median validity cocfficients baeing .60 and .53, respec-
tively. Form 1, however, was somewhat more valid in predicting two criteria
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of secondary relevance, final course grades and grades in the "operations"
phase of the course. Forms 1 and 2 correlated .68 in an unselected sample.

Data wera avallable at Key West for 86 men who had taken still another
SPMT form, the 1950 revision. Not enough information was available to permit
approprilate corrections for restriction in range.

Because of its higher validity in predicting doppler achlevement, and
because of its several adminisirative advantages over Form 1, SPMT Form 2 is
reacommended to be continued 1n use as the operational test for selecting sonar
technician trainees at the Naval Training Centers and Naval Reserve units,

4, Anderson, A. V., Relationships among aptitude, school, and shipboard measures

m.‘:_:-.-“.....‘--.-m...n [EYRFE TN

for Sonarmen: I, A preliminary study (Report No. 22). San Diego, CA:
Naval Personnel Research Field Activity, November 1952.

Six monthe aftar students were graduated from the San Diago Fleat
Sonar School, schuol officials sent a follow-up shipboard rating scale to the
Commanding Officer of each ship to which the graduates were assigned. This
study analyzed the relationships between rating scale items and selection and
school measures.

Data from 121 rating scales and matching student record cards were
analyzad by correlational and factor analysis methods. Results obtained
were: cotralations between selaection test scores and school grades on one
hand and shipboard ratings on the other were consistently low; General Clas-
sification Tast scores were unrelated to shipboard performance ratings; the
Arithmatic and Clerical Aptitude Tests were the only positive tvest predic~
tors of the rating scale measures; the Mechanical Test had a consistent
negative relationship to the shipboard measures, A scatter diagram of MECH
scores plotted agalnst rated sonar stack performance indicated that low
mechanlcal aptitude does not detract from ability to operate the sonar stack,
The factor analysis of the rating form indicated that the ability to under-
stand relative movement problems is considered important to sonar success.
The study revealed two auditory acuity factors, one at low frequencies and
one at high. Hearing loss in the pooraer ear at frequencles greater than
2048 cycles per second was not related to either school or shipboard per-

formance. Other findings: Even though the Attack Teacher grades had very
little variance, they were significantly related to some of the rating scale
measures; school grades in general, with the axcaption of the grade in code,
had very little variance,

It was recommended that this study's findinga be verified in a second
sample. More research s needed on sonar student selection techniques,
particularly in the asrea of spatial relationships, Grading of Attack Teacher
performance and other aspects of school training should be studied and




: improved. The problem of whether or not men should be trained to perform
both sonar operator and sonar mainteuance dutles warrants further inves~-
tigation. An improved shipboard rating scale should be constructed.

s

5. Anderson, A. V. Relationships among aptitude, school, and shipboard
measures for Sonarmen: LI, A determination of the stability of the
relationships. (Report No, 33, TR~4) San Diego, CA: Naval Personnel
Research Unit, April 1953,

TR T

Thia study was a replication and extension of the investigation
reported in the study above, "Relationships Among Aptitude, School, and
Shipboard Measures for Sonarmen: IX." 1ts primary purpose was to determine
tha gtablility of the findings of that study. A secondary purpose was to
determine whether measures of auditory acuity for the poorer ear and better
ear are comparable.

=

Data from an additional 123 shipboard ratings scales and matching
student rucord cards were analyzed by correlational methods. The results
wera compared with those obtained in the previous study. In general, cor-
relations obtained in the new study werc not significantly different.

Within the xange of hearing loas considered in the two studies, there appears
to be no relationship between auditory acuity at high frequencies and anti~
submarine sonar technician performance., Attack Teacher grades seem to be con-
sistent predictors of shipboard ratings, High intercorrelations among items
in the shipboard rating scale occurred in both studies and appear to be a
characteristic of the type of rating scale employed. The negative relation-
ships (betwaen the Mechanical Test scores and the shipboard measures) obtained
in the previous study did not recur in this study. Auditory acuity scores for
poorer and better ears do not differ to any appreciable extent in their rela-

tionehips to other measures,

The effect of varying amounts of hearing loss on ability to perform
the auditory tasks required of sonar technicians should be experimentally
determined. No change in the Basic Test Battery or Pitch Memory selaction
standarda should be made at present. When sufficient data have been accumu-
lated on the Shipboard Rating Scale for Sonarmen developed by NAVERU (Project
P10), an analysis of the relationships of that scale to selection and school

measures should be conducted

6. Asher, J. J., & Sciarvino, J. A. Realistic work sample tests: A review.
Pergonnel Psycholopy, 1974, 27, 519-333,

Realistic work sample tests that were miniature replicas of
criterion tasks were classified as motor or verbul. The motor work sample
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had subjects performing physical manipulations, such as tracing a complex elec-
trical circuit or operating a sewing machine, while verbal work samples
required individuals to cope with people-oriented or language-oriented
problems.

The work sample tests selacted from the literature were those
, especially deslgned to represent on=-the-=job criterion behavior in a
specific situation rather than ready-made standardized tests unless the
E latter had an unmistakable surface relationship to the criterion,
h . :

. The gulding hypothesis was a point~to-point theory

| that the more features in common between the predictor and criterion space,

- : the higher the validity. In a previous review (Asher, 1972), it was found

oy ' that historical information from the scorable application blank was data

: with a point=-to-point relationship with the criterion and had the highest pre-
dictive power from a list ol standard predictors including intelligence,
perscnality, Interest, perception, motor skill, and mechanical ability,

i) Complex work sample tests that were miniature replicas of specific
i " eritaerion behevior should also have a polut-—to-point relationship with
- the criterion. '

| When job proficiency was the criterion, realistic motor work sam-
ple tests had the highest validity coefficients second only to biographical |
informaticon. Verbal work sample tests were not as high as the motor, but ‘
they were in tha top half of the predictors, When the criterion was success
in training, verbal work sample tests were more powerful in predicting suc-
cuss in training than in forecasting job proficlency. Verbul work sample
tests had substantially more significant validity ccefficients than the motor
when there was a tralning criterion,

The point~to-point theory does not preclude other pussible explana- 3
tions, such as the interaction hypothesis, the work-methods hypotheais, and o
- the transfer-of-experience hypothesis. o

7. Benton, A. L., & Bechtoldt, H. P. The Enlisted Personal Inventory (Part I)

|
;
as g predictor of personal adjustment after recruit training (Bureau of \ﬂ
|
|
!
|
|

-

Naval Personnel Technical Bulletin 55-6), Iowa City, TA: State University
of lowa, Department of Psychology, June 1955.

This report was primarily concerned with the ability of the Enlisted
Parsonal Inventory (Part I) to predict the incideuce of discharge for reasons
of personal unsuitability after the successful completion of recruit training.

the Personal Inventory during the first week of recruit training were analyzed
and the findings related to Inventory score. The study was inatituted 19
. months after the men had entered recruit training. On the basis of their
3 records, the men were classified into five categories: T. Normal termination of

. A-S

The medical and service records of 724 discharged men who had taken y
|
|
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!
|
!
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N ing; IIA. Discharged for personal unsuitability after completion of recruit
training; IIL. Discharged for somatic disability during recruit training;
IIIA. Discharged for gomatic disability after completion of reecruit training.

' active duty; IL. Discharged for personal unsuitability during recruit train- ;
ﬁ

5

E\

P

f . Mean Personal Inventory scores of the several groups were: Group I:

) 3.0; Group 1L. 6,3} Group LA, 4.4} Group IIl, S5,1; Group IIIA, 3.1. The mean

. score of Group I was significantly lower than those of Groups 1I, IIA and III,

| The mean score of Group Il was significantly higher than that of Group IIA.

The mean score of Group III was significantlv higher than that of Group IIIA.

;o Estimates of the predictive efficiency of the Inventory, by analysis of the

- proportions of men in each group placing at or above each Inventory score,

0o indicated that: (a) In consonance with the results of earlier studles, a fair
‘ degrea of diserimination between the normal group and groups discharged during

3 the period of recruilt training is achieved; and, in contrast, (b) no disciimi-

Lo nation of practical signficance between the normal group and the groups dia-

charged after the completion of recruit tralning is achieved.

N SV N L= NI AT SR

It was concluded that the Enlisted Personal Inventory (Part I) is
a falr predictor of present status but possesses little value as a proguos-
tic instrument, when "prognosis" is defined as the prediction of personal
maladjustment a relatively short time after the successful completion of
recrulit training., While the Inventory falled to provide a discrimination of
practical value,1t did discriminate in a statigtical sense between "normal®
enlistad men and those who were found to be personally inadequate after the
completion of recruit training. This positive finding offers ground for the |
hope that an instrument particularly designed for the prognostic purpose '
might be more succassful, '

[ SN ST Wy
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8. Berkhouse, R. G., Woods, I. A,, & Sternberg, J. J. Measurement and Predic-
tion of foreign language speaking ability (PRB Technical Research Report
1115), Washington, D. C.: Personnel Research Branch, TAGO, DA, April

1959,

The research effort on foreign language speaking abillity testing
can be summed up briefly as followa: : :

s

Since speaking ability can be predicted with a high degree of
confidence by paper and pencil teats of language fluency, most personnel
considered for language assignments can be effectively screened by paper
and penclil tests, The appropriate Army Language Proficiency Test is very
adequate for tHe purpuse.

[
A

l

|
For most lan,uage jobs in the Army, there is not sufficient justi- lf
fication for an individual speaking ability test, But for a small number !

of speclal language assignments, whaere there is a high premium upon high ;
lavel speaking ability, the AFLST can serve as a useful adjunct to paper |
A

i
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and pencil tests., Preliminary selection should first be made upon the basis
of ALP test performance. Unless a person under consideration for special

assignment has a rating of at least "good" on the ALP test, he or she should !
not ordinarily be subjected to individual testing procedures.

B - i e

9. Birnbaum, A. B., Sharp, L. H., Armore, S, J., Sprunger, J, A., & Bolanovich, D. J.

. Prediction of success in ordnance jobs (PRB Technical Research Note 38). 2
Washington, D, C.: Parsonnel Research Branch, TAGO, DA, October 1956, %

The objective of these studies was to evaluate the effectiveness
of composites of Army Classificacion Battery (ACB) tests for predicting suc=
cass in jobs for which personnel were trained at Ordnanne School. ACB scores
wara compared with ratings of the job success of 671 Ordnance Storage Special-
ists (MOS 763), Small Arms Repairmen (421), Light or Heavy Artillery Repair-
men (422-3), Machinists (443), and Welders (442).

TR oirrie

Preh

The best predictors of success in Ordnance Storage Speclallst duties
were composites involving the Army Clerical Speed Test=-unblased estimates
of validity, corrected for restriction in vange, of .30 to .35, Success in
the remaining jobs was hest predicted by the two-test composite of the Auto-
motive Information Test with either the Army Clerical Speed Test, the Arith-
metic Reasoning Test, or the Pattern Analysis Test = validity-generalization

coefficients of .28 to .4l.

NP I N U R LA

10, Black, B. A. ASVAB Aptitude Area Score, CO, as a predictor of tauk crewmember
Fort Knox, KY: Army Research i

erformance (FKFU Working Paper 80-9).
netitute for the Behavioral and Social Sclences, October 1980.
©

This rescarch effort involved tha use of one of the ten Aptitude
Arad Scores, CO (combat), as a predictor of armor crewmomber performance
at the end of initial training and later on the job.

N

Parformance criteria consisted of two hands-on skill tests--one
for gunner/loaders and one for drivers, Each test was administered twice--
immediately upon graduation and 4 to 8 months later in the unit of first

assignment.

-




The relationship between the predictor (CO) and both the end-of- R
course test and the uuit-administered test was assessed for 60 gunner/loaders
and 27 drivers by computing Pearson Product Moment r values. A significant ‘
relationship was found between CO and the unit-administered gunner/loader Yy
tests, However, CO was not a predictor of performance on these same tests i
when administered upon completion of training. CO was not related to either
end-of~-course or unit-administered drivers tests,

_ The author notea that, in regard to selection/assignment practices, [
the criteria against which predictors are validated are extremely important, '
as are the.amount and type of training given before measurement of those
j b criteria. '

11, Booth, R. F,, McNally, M, 8., & Berry, N, H, Predicting performance effec-
tiveness in paramedical occupations. Personnel Psychology, 1978, 31,
581593,

Aptituda, age at enlistment, years of schooling prior to service
entry, and number of suspensions or expulsions from school were considered
as potential predictors of effaectiveness among 2,835 Hospital Corpamen (HMs) ’
and 848 Dental Techniclans (DTs)., Effective performance in these occupa- '
tional groups was deflned as completion of HM or DT training, remaining on
the job for at least 2 years, and advancing in job responsibility beyond
a minimum apprenticeship level during the 2~year post-training criterion
period, 7The composite validity of these four variables was .40 for predict=-
ing HM effectiveness and .35 for predicting DT effectiveness; the cross-
validitias for these composites werc .48 for HMg and .35 for DTs. Occupation-
spacific odds-for-effectiveness (OFEs) that provlde a means for standardiz-
ing the use of age and school experience variables in evaluating an indi-
vidual's chancey for porforming effectively in these paramedical jobs were
generated from the regression equations developed in these analyses, The
validities of these occupation-upeciflc OFEs as predictors of performance
offectivenass were not enhanced by considering efther the minority utatus
or sex of job ecandidates.
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12,

13, Bowger, S, E,

o A A

Borman, W. C., Toquam, J, L., & Rosse, R, L, An inventory battery to predict
Navy and Marine Corps recruilter performance: Development and validation
(NPRDC TR 79~17). Minneapolis, MN: Personnel Decisions Research Institute,

May 1979,

The objective of this study was to develop paper~and-pencil pre-
dictors of Navy and Marine recruiter performance and evaluate their validity,
Accordingly, several measures of personality, vocational interests, and
background were prapared (or selected) and administered to a geographically
ravresantative sample totaling 329 Navy and 118 Marine Corps recruiters.
Scores on the predictor battery's items and scales were correlated with
performancs scoras developed from supervisory, peer, and se¢lf ratings and
from producting data (i.a., pumbers of raecruits enlisted)., Estimated cvoss-
valldities for pruedictor composites were significantly dlfferent from zero
for four of tha five performance criteria in the Navy sample. They ranged
from .17 to .3l. Correaponding validity estimates for the Marine Corps
sampla ranged from .22 tg .38, (p < .01 for three criteria, p < .05 for

two criteria).

Racommendations from the study included:

1, Examine the predictive valldity of the pradicter composites
developed in this project.

2. Assess the potential fakabllity of the predictor composites.

3, Develop additional paper=-and-pencil measures of constructa
that this study suggests are valld indicators of Navy and Marine Corpa
recruiter succass.

Noncognitive factors_as predictors of individual suitability
for sarvice in the U, §, Navy (NPRDC IR 74-13). San Diego, CA: Navy
Personnel Research and Development Center, April 1974, (AD-~780 438)

This study is a pllot utilizing non-cognitive data sources in the
prediction of individual suitability for service in the U.S. Navy. A method-

ology waa daveloped which enables a logical selection of subsaets of cate-
gorical predictors to optimize the prediction of suitabllicty for service.
Thu results support the contention that non-cognitive data aources are im-
portant and useful in prediction of succens in the U.S. Navy,

PRI
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16,

Boyd, K. N., & Jones, H. H. An analysis of factors related to desertion among
FY 1968 and FY 1969 Army accessions (AFHRL-TR-73-63). Alexandria, VA:
Manpower Development Division, Air Force Human Resources Laboratory, January

1973.

Desertion was investigated among Army accessions who entered the service g
at a time when entrance raquirements were less rvestrlctive than at present for some !
personnel. Several personal and demographic factors were found to distinguish 4
desertars from non-deserters. Implications for personrel selection and manage- ;
ment are discussed on the basis of anticipated desertion rates for those with . |
pradisposing backgrounds prior to service entry.

Brokaw, L. D. Prediction of Air Force training and proficiency criteria j
1 C fication Battery AC-24 (WADC-TN-59-196). Lackland Air 4
Force Base, TX: Wright Air Development Center, Air Research and Develop- :

ment Command, October 1959,

This Note reports the validity of the Airman Claasification Battery :
AC-24A during the first 14 months of its administvation, Data are pra.ented W
for 46 speclalties for which both technical training and jnb proficiency
eritaeria were available, in the form of Final School Grades and Alirman Pro-
ficiency Test scores, Technical training validities ara given for an addi-
tional 20 technical schools. The expectation of some reduction of general

validity as a function of maximizing differentiating power was realized. !
Slightly greater drops in genaral validity than had been anticipated were
found in the machanical and administrative aptitude clusters, while the - b
remainder of the battery showed validity comparing f{avorably with the prae= {
ceding Battery AC-1B., The AC-2A Battery demonstrated itself to be an effec~
tive instrument for differential classlification; interpretation of its
validities are made in this frame of reference. (urrent Alr Force policies
raquire & different kind of instrument for most effective recruitment and

placement of new alrmen, i

Brokaw, L. D. Prediction of Air Force training and proticlency criteria j
from Armed Forces selection tests (WADC-TN-59-194). Lackland Air Force '
Base, TX: Wright Alr Development Center, Air Research and Development | ]

Command, August 1959. o

Appropriateness of the Armed Forces Qualification Test for use in
Alr Force pre-anlistment screening {8 indicated by data showing the positive
corralatlion of AFQT scores with final grades in technical training courses .o
and with scores on Airman Proficiency Tests. Thore is nothing in the data !
to suggest that the tast could be changed in 2 manner to improve its across-
the~board prediction of success in Air Force specialties, ‘ |
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f: 17, Brokaw, L. D. Prediction of uriteria for medical and dental specialties

§ from Airman Classification Battery AC-2A (WADC-TN-59-202). Lackland Air
é Force Base, TX: Uright Alr Development Center, Air Research and Develop-
2

ment Commend, December 1959.

Lo Vglidation of Airman Classification Battery AC-2A for five enlisted
i medical specialties and for apprentice dental speciulist training revealed
' pgenerally aatisfactury predictive effiniency for the General Aptitude Lndex. ;
Lo Succass in the Apprentice Medival Mzterial Specialist Course (90631) was not b
} wall predicted by any measure of tne battery, AFQT score, age, or education, b
- Althoygh the Electrcnics Aptitude Index neemed as valid as the General Apti- 3
- tude Ind2x for the specialties treated in this otudy, there was no basis for ﬁ
ﬁ recommeilding a change in the selective aptitude Index. The reader was raminded o
that these data were collected during a peviod of emphasis of differential : 3
classification of enl'sted persommel, New policies of Alr Force recruitment
will permit application of measures to maximize validity iu all career filelds

in future Alf Force testing programs,

T NP O

18, Brokaw, L. D. 3Sugpested composition of Alrman Clagsification instruments
(WADD-TN-~60=214), Lackland Air Force Raswe, TX: Wright Air Development
Division, Air Research and Development Command, August 1960,

Each test of Airman Classification DBattery AC~2A was evaluated for
ite contribution to Air Force classification procedures, Criteria were suc-
cess in Air Forca technicel training and scores achkieved on job proficiency
taets. By a multiple regression technique standard,beta welghts and a squarecd
multiple correlation coefficient were derived for 16 predictors against bo*h
criteria for 36 critevion groups. Components for four aptitude indexes were
selected by reviewing the frequency with which tests appeared among the hest
faur predictors within each of four job clusters.,

A L b i e o

19, Brown, G. H., Wood, M. D,, & Harris, J. D. Army recruiters: Criteriou
development and prelimiuvary validation of a selection piocedurt (HumRRO
FR-ED-75-8), Alexandria, VA: Human Resourcen Research Organization,

April 1975,

Research in support of che Army's recruiting operations was con-
ducted tv (a) develop a valid criterion of recruiter effectiveness, and (b)
develep and evaluate a recruitur selection tast battery. Using data from a
sample of 400 recruiters, statistical analyses were performed to determine
the theoretical yield to he expacted from each recruiter's territory based
on a multiple correlation between territorial characteristics and production
recorde, A formula wa3 developed to express cach recruiter's effectivenecos,
comparing hie actual production with the predicted production. In Task B,
tests were sssembled tc measure recrulver characteristicy considered likely

A~11
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21,

to be associated with recruicing effectiveness: verbal fluency, soclability,
achievement motivation, empathy, maturity/responsibility, and various back-
ground characteristics, The tests were administered to 45 highly successful,
and to 43 very unsuccessful, recrulters, None of the individual test scores
diseriminated significantly butween good and poor recruiters. One perform-
ance measure of verbal fluency did discriminate significantly, as did about
20 background-information items, The true value of these {tems for recruiter
selection cannot be known until cross-validation has‘'been accomplished.

Carleton, F, 0., Burke, L. K., Klieger, W. A,, & Drucker, A. J, Validation
of the Army Personality Inventory against a military adjustment criterion
(PRB Technical Research Note 71), Washington, D. C,: Personnel Research
Branch, TAGO, DA, May 1957.

The Army Personality Inventory was constructed in 1947 to identify
Army perscnnel aot likely to make good soldiers because of adverse perwonality
and behavior characteristics. Research conducted from 1947 to 1950, based
on administration of the test to approximately 11,000 enlisted mun in six
Replacement Training Centers, led to the developmant of methods of scoring
the test gaeared to the task of predicting which personrel would have favor-
ably and which unfavorable tours of duty. The research, based on analysis
of the scoreu made by 3,000 men discharged befose 1949, poave evidence that
the test was moderately successful for tha above purpose,

This study was undzttaken to improve earlier rasults with analysis of
scores of 3,000 more men of the original group whou were dischuxged between
1949 and 1954, Mew 2coring methods were devised, this time against an
impruved system of identifying the favorable and unfavorable men. The new
ecoring methoés did not improve upon the old methods for predicting favorable
and unfavorable behavior in the Army, but did demonstrate the successful use
of special scoring devices in increasing the predictive efficiency of persounal-
ity taests iike the API. These devices control the effect of faking or response

dintortiun on the total score.

curts, D, B, Validation of the commander's evaluation report and the MNS
avaluation test for Field Radio Repairman MOS Code 31E40 (Technical
Research Study 107). 1Indianapolis, IN: Army Enlisted Evaluation Center,

Dacember 1967,

The present valldatiou report furnished pertinent validity data for
the commander's evalaation report (CFR) and the MOS evaluation test for Field
Radio Repairman, MOS Code 31E40, which were administered in the November 1966
evaluation pariod, The empirical validities were obtained for all predictors
and combiuations of predictors. The most appropriate utilization of the exist-
ing predictors was determined. Evaluarive statistics wure provided for CER
appraisal and revision,

P,
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§ Tha following three methods of combining predictors were compared

L8 for the development of the composite suores (RCSs): (1) the present nrocedure

‘ of coumbining the total MOS evaluation test and the total CER as prescribed by

v Dapartmeut of the Army directive; (2) the weighting of the total MO3 evaluation

1§ test and the total CER by statlstical procedures; and (3) the weighting of the

i subdivisions 2f the MOS evaluation test and CER by statistical pcocedures.

ik The validities, after shrinkage, by method wure: Methed (1) .538; method (2)

i +57; and method (3) ,60, Computational formulas were proviced under Discus=
24 sion for the development of RCSs by methods (2) and (3). Method (3) was “found LA

3 to be superlor to the others. The total CER had a validity coefficient of .49 !

. (significaut at the .0l level) and the total MOS evaluation test had a validity

i ) coefficient of .48 (significant at the .0l level), Partial correlation coef-

AR finténts for the total CER and the CER scales with the MOS evaluation test

' held as a constany indicated that 4 of the 12 svales were irdependently valid

;%; predictors of job performance, ; Q
1 , 22, Gnry, C. H. The ussgganant of gencrul detail persbnnel in the Navy: Flcet , '.E
ﬂﬁt follow-up nf personnel appraised in a Tochnical Cimesificatiun Assesspent h
48 Cantar (NPRDC TR). San Diego, CA: Navy Personnet Rewearch and Development g
R | ~ Centar, in press, ' o
; ) Y

nical Clasgification Assesswment Center 'for a small, exployatory sample of Gen-
eral Detall personnel. Critaria were supevvisory ratings o€ on-job performance
artd two binary variakles: retention/attrition and 8triker/non~-Striker status.

The asiignment recommendations of the Assessment Center for persounel in the
study were found not to liave been followaed by Flee: commands, However, scores

of tha Astessment Center usefully supplementad the ASVAB classification tests
. and blographical varlables as predictors of supervisory performance ratings.
S Further development valildation of Agsessment {enter variables on a larger,
more derinitive sample was recommeuded.

5, ) .
“i . Follcw=up in the FleelL was vatried out to validats Wcores from a Tech-

|

!

|

23, Cory, C. H, Acomparison of the ijgb parformance and attitudes of Categaory IVs

]
!
¥ and 1-111s in 16 Navy ratinss (NPRDC TR 76-35). San Diego, UA: Navy
3 Pernonnel Research and Development Center, May 197&, (AD-A024 642) -
|
l

As an aid to the appropriate assignment of Category (V persoannel to

; Navy ratings, this study was intended to provide objective data on the per-
b formauce abilities of IVs in a representativy sample of ratings. Supervisory
' evaluations, biographisal and informatiun, and attitude data were collected _
' on samples of IV and won=1V persounnel in 16 Navy enlfsted ratings. Compari- s
R | sons of IVs and non-1IVs in each rating were made in terms of job performance, -
‘-i personal characteristica, and attizudes. Lt tests were used to identify the o
f distinguishing characteristics of high performing IVs in five ratings. Mul-~ g

4,
|

tiple-regression analyses were used to {uvestigate the predictability of per- \
formance of Category IVes in three ratings. |

In the ratings covered, IVs exhibited generally widespread but small
deficits in on~job performance when compared with non-IVs., Deficits in the

A-13




global performance of IVs were generally statistically significant fnr the )
Boiler Technician, Machinery Repairman, and Quartermaster~Signalman ratings and
rating groups. Test scores and educational attainment were associated with
high on~job performance of IVa. There were few consistent diffarences in
motivation and cutlook batween 1Vs and non~IVs.

Lo o oo
. ———
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24, Cory, C¢. B, An evaluation of computerized tests as predictors of job perform-
ance: 1II. Differantial valldity for global and job element criteria (NPRDC

TR 76-28), San Diego, CAt Navy Personnel Research and Development Center,
January 1976, (AD--A020 R67)

T

C o

This report, the sacond of two, presents data coucerning the validity

of a set of exparimental computerized and peper-and-pencil tests for measurus 1
of on-job performance on global and Jjob elements. It reports on tha usefulnass %
of 30 axperimental and operational variables for predicting marks on 42 job LA
l

1

alements aud on a global criterion for Electrviclan's Mate, Personnelman, Sonar
Tachnician, and Apprenticeship ratiag groups.

About 10 percent of the zero-order validities of experimental taests S
wara statistically significant, with most of the significant validiiLies baing O
for the Sonar Tachnician raeing., Most experimental tests with significant .
validicies wers computer-administaered. Experimental variables substontially
anhanced the predictive accuracy of the operational battery with the mest use-
ful increments being for the Sonar Technician rating.

There was little or no evidence of consistency of tha job element
characteristics across ratings. 7The job elemants that. weve highly pradictable
were thosa thut waere importan: and central to the duties of particular rat-
ings. For the Technical ratings, the most effecrive predictors of job elewment
marks from the warks for job elements did not result in any practical increase
in validity coafficlents. Generally, low correlations were found batweer
empirically-derived estimates of importance of personal atktributes for partic-
ular iob elaments and similar estimates based on the judgments of personnal
evperts. Synthetic validity was gencrally nct as accurate us multiple reyras-
sion for predicting job performance.

.-

25, Cory, C. H, The predictive validity of operatioual and experimentel variables
for Mental Group IVe in the Navy! A review aud summury of the findings from
four sets of "culture fuir" teate. Froceedings of the 18th Annunl Confarence
of the Military Teating Aaaociution,'fl§r%§“§§7:3f

Ve b

This report enmsarizes results of a four-phase study undertaken by b
the Navy ko develop and validate personnel aclection tests that would predict |
performance characterlatice of low mcental ability wersonnel, }

A=14




26,

Study findings svggested chat, for Mental Group IVs whc apply fox
enlictment in the Navy in the future, tests in the Navy Classification
Battery together with mearsures of vocaclonal interest, such as the Strong
Vocatiouai Interest Blank, can be used to select with considerablc accuracy
the IVas who have %he most potentiai for advancing into Technical ratings, .

Cory, C, H,, Neffson, N. E., & Rimland, B, Valldity of a battery of experi-

mental tests in predlcting performance of Navy Project 100,000 personnel
(MPRDC TR 80-3%,. 3an Diego, CA: Navy Parsonnel Research and Developtent

Center, September 1980, (AD-A091 243)

This report eumnarizes rwsults of a four-phase study that orlginated
as part of the Projact 100,000 research effort., The purpose of the study was
to develop "eultura fair" aptitude tests that would permit the Navyeto iden-
tify notentially succaeseful recruits from those who scored low on conventional

tasta.

Nineteen sxperimental test-questlonnaires were daveloped to measure
practical (as opposed tn acadumic) mental abilities, The experimental instru-
ments ware divided into four batteries, each of which was administered to a
saparate sample ranging in aize from 5,000 to 12,Q00 recrulits, The instruments
wera vrlidated against supervigory performance ratings, vating prograssion,
and retentiun critaeria for sample membars. Separate analyses were done for
Mantal Level IVs, Blacks, end for apprenticeship level (non-vated, undesignated

strikars) and vechnical vating groups.

The findings were generally negative. With only a few exceptions,
thé expurimental tests were not valid predictors of on-job performance for
any of the subgroups studiad, and ware less valid than the conventional tests
for predicting either lob performance or rating advancement, Also, because
of the wide variaty of "culture falr" tests evaluated, it is unlikely that
papar-and~pencil teste can be found that will identify previously overlooked
aptitudas in low~ability populations, A number of by~product filundings of
potential value in optimizing the utilization of low aptitude personnel wetre
provides from the analyses.

The findings ware communicaved to Navy and DoD officials when Pro-
ject 100,000 was terminated; thin repnst provides a record of these
ellorts to facilictate future rasearch in the problem area.
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28, Curtis, E. W,

Crowder, N. A.,, Morrison, E. J., & Demaree, R. G, Proficiency of Q-24

radar mechanics: VI, Analysis of intercorrelations of measures

(AFPTRC«TR~54~127), San Antonio, TX: Air Force Personnel and Training
Research Center, December 1954, -

In this study, a large amount of data on the aptitudes,
background, attitude, proficiency teat scores, and job performance were
collactad from 155 flight-line mechanics assigned to maintenance of navi-
gational and bombing equipment. This report containsg the analysis of
intercorrelations of tha measures, which furnish a major part of the find-
ings of the study,

Analyses wers carried out to determine the pradictive value of
(1) proficlency tests in regards to supervisor rankings and peer ratings
of job performance, and parformance test scores, and (2) aptitude tests
with respect to personnel selection, proficiency test acores, and super-
visor rankings of job performance. '

Results favored aptitude teats of inductiva reasoning and
multiple-choice proficiency tests for their pradictive valua in the
salaction of eslectronics maintenance personnel. With raspect to methoda
of obtaining evaluations of on-the-job performance, the results showed
pear tatin?l as having higher correlations with proficiency taests than
supservisor’s rankings. ‘

Prediction of enlisted performance: I, Relationship amon
des re of enlisted formance

AP
evaluation, and advancement examinations (Technical Bulletin STB 71-10).
San Diego, CA: Naval .Pearsonnael and Training Research Labotratory, June

1971.

The tests of the Navy Basic Test Battery (BTB), used in classifying
the 100,000 men entering the Navy yearly, are constructed, evaluated and
employed largely to predict final grads in Class "A" schools. The purpose
of tha research raported was to analyze the psychometric and substantive char-
sctoristics of final grade, and to determine its relationships with subsaquent
parformance and advancemant examination scores. A secondary purpose was to
sscertain the extent to which the breadth and usefulness of the BTB may have
been delimited by the emphasis upon final grade as the criterion.
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A special battery of 11 "factor pure" aptitude tests was adminlstered
to samples of beginning students at 19 selected Class "A" schools which pre-
pare enlisted men for 11 Navy ratings. Each student's complete grade record,
consisting of scores on all written and performance examinations, number of
failing grades receilved, and final grade, was obtained at the end of the course,
Approximately 2 years later, the official performance evaluations and advance-
mant examination scores were obtalned for about 3,000 of the 4,451 sample mem-
bers, These data and the BTB scores of the sample members were analyzed using
multiple~regression and correlation methods. Additional on-the-job performance
data collected are being analyzed for presentation in a later report,

Raliability estimates for final grade indicated acceptable relia-
bility for nina 'of tha schools, and marginal reliability for the other ten
schools, Subgrades pertaining to Morse Code and Teletype training were rela-
tively unreliable.

The weilghts applied to subgrades in computing final grade usually
raflected the statistical contributiona the subgrades made toward final grade.
However, gome large, and many small, discrapaqcies were found.

The BTB was more adequate for predicting final grade than for predict-
ing failura. In addition, the cholce of sclection tests for each school has
not been optimum for predicting failure. Results of the 1l aptitude tests
indicated that it would be possible to lmprove:the BIB and reduce the fall-rate.

Total score on the Navy's on-the-job performance evaluation form
correlated significantly with final grade in most of the schoola, although many
of the correlations were below ,20., None of tha aptitude tests showed much pro-
mise for predicting total score on the Navy form. Advancement examination scores
correlatad substantially with many of the aptitude tests, with many Class "A"
school subgrades, and with final grade for moat of the schools,

It 15 recommended that an adaptation of the test called Assoclative
Memory be added to the BTB, Consideration should be given to evaluating
adaptations of tha "Numaerical" and "Mechanlcal Information" tests during the
next validation and revision of the BTB., An experimental study and evalua-
tion of clerical aptitude tests is recommended in o:der to define and isolate
the factor that predfcts performance evaluations,

[

29, Doll, R, E., & Gunderson, E. K. E. Occupational group as a moderator of tha
Job satisfaction-job performanca relationship (NMNRU Report No, 69-11).
San Diego, CA: Navy Medical Neuropsychintric Research Unit, Apgil 1969,

Personnel comprislng wintering-over partles at small sclentific
stations in Antarctica reprogsent two broad but quite diftferent oceupational
groups: civilian sclentisc and Navy enlisted men, The motivations of the
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Navy enlisted men who volunteer are less related to thelr specific jobs in
the Antarctic than are those of the civilian scientists., The results con-
firmed the hypothesis that occupational group is a moderator of the job
satisfaction-job performance relationship, and that the relationship is
more proncunced for the scientist group than for the Navy enlisted group.

Dyer, F. N,, & Hilligoss, R. E. Using an assessment center to predict field
leadership performance of Army officers and NCOa. Proceedings of the 19th

Annual Military Testing Association (1977), 369-396.

The assessment center concaept involves the immetsioﬁ of individuals
into situations that simulate those they would face if selected for encry or
promotion. The concept has been widely used in industry and business to

select personnel for high level positions, In 1973~1974, the U.S. Arm: Infuan-
try School (USAIS) Assessment Center (ACTR) assessad studenta from the Iufantry

Officer Advancad Course (IOAC), the Infantry Officer Basic Course (ILCURC), and
the Advanced NCO Educational System (ANCOES) to determine the feasibility of

the assessment center concept as a leadership development and leadership pre-
diction technique. It also assessed students from the Branch Immaterial Offl-

car Candidate Course (BIOCC) to determine the feasibility of the assaessment

center concept as a selection device. This paper discussed the effectivenass

of the ACIR for predicting fileld leadership performance,

Self~Degcription Instruments provided the largest proportion of
critarion pradictors and also provided these scores with the least assessor
and assessee time. On the other hand, the most assessor-intensive formal

ACTR exercises actually did the poorest job of predicting the fileld lealership

criterion. Intermediata between these extremes is the Entry Interview,which
provided a fair numbaer of predictors with ouly a moderate amount of aszessor

and asscessea time.

Eaton, N. K., Johnson, J., & Black, B. A, Job samples as_tank gunncr; per-
formance predictors (ARLBESS Draft TR 447), Yort Knox, KY: Army Rescarch
Tnstitute for the Behavioral and Socinl Sciences, November 1980,

This research was designed to develop and evaluate job samples as
predictors of tank gunnery parformance, It was conductad in three pha<eu.

In Phase I, threue job samples, representing three major requirements of tank

Theue were (1) th.

gunnery performance, were developed and evaluated,
requirement to propevly track a target, (2) the requlrement to sensc
location of a fired round with respect to the target, and (3) the reguive-

ment to properly adjust the second round after a flrut-round ming, Each of

these was tested with an appronrlate simulator, yielding relatively ob’vctive
The criterlon usoed to evalyate the pyoposaed preilictors

performance measures,
conslsted of a modified Table VI live-fire gunnery exercise,
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Phage 1I research was designed to complement and expand upon Phase
I, using a larger sample. In Phase I, the task neasures were obtained from
research participants who were completing training as tank gunner/loaders,
To determine whether the relationships observed were a function of achieve=~
maent ox aptitude, Phase 1I research Iincluded 10 drivers who had recently
completed (MOS 19F) driver training at Fort Knox, but had not been given
extansive gunnery training.

In Phase IIL, the effect of two key varlatles, verbal feedback and
S levael of prior training,on job sample-tank gunnery rclationships were aval-
uated, In addition, a new job sample, center-of-mass, was included in the
evaluation., Resgearch participants were 31 individuals from the Reception
Station at Fort Knox and 57 individuals 1in thelr eighth week of Basic Armor

_ Training (BAT). Difference scores, a reflaction of the amount of improvement
h over trials on~the-job sample tasks were evaluated as predlctors of live-~fire
' gunnary performance, Gunnery performance was scored using video playba:k
techniquea,

The results from the three phases of research suggest that job -é
samples secem to offer promise in predicuing performance after formal train~ -
ing but prior to assignment to operational units, Future rescarch efforts 1
may be directed toward the use of job samples as parformance predictors for ;
parsonnal within operational units, Hands-on/job sample tusks may be devael- T
oped which are useful in the selection of gunners and tank commanders to 1
£f111 vacated slots in operational units. . iﬂ

X 32, Eaton, N, K. Predicting tank gunnery performance (RM 78-6), Fort Knox, KY:
| Army Research Institute for the Behavioral and Social Sciences, Faebruary

1978,

There were four primary ohjectives in this study, to determine the
rolationships between tank commander's (TC) and gunner's (G) gunnery per-
formance and aptitude test scores, skills test scores, and aptitude com-
posite scores, and to determine the rclationship between driver's (D) apti-
tude test scores and driver perfornance as measured by driver's rankings
within their platoon,

Data were collected on 51 TCs, Ga, and D8 in a TOE Armor Battalion
undergoing annual tank gunnery training and qualification, Paper and puncil
aptitude instruments and performance and skills tests were used to predict
tank gunnery performance and driver rankings. y

Results suggested that 6 of the 9 aptitude tests administered (object
completion, visual recognition, lateral perception, attention to detail, i
mechanical aptitudes, spead of perception) and 2 of 87 skills tests (gun-laying ‘
time, Willey BOT time) had potential fur tank gunnury performance predictiou, ;
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Eaton, N, K., & Johnson, J. R. Prediction of tank gunnery using job samplcs.
Proccedings of 21st Annual Conference of the Military Testing Association
(1979), 670-678.

This research effort was conducted in two phases, The purpose of the
Phase I study was to evaluate the relationship between performance on three
job samples (trackiug, semsing, and round adjustment) and tank gunnery per=
formance. The results of the Phase I research revealed slgnificant relation—
ships between gunnery performance and both round sensing and tracking of a
dlamond figure., The fewer errors research participants made Iin sensing aud
tracking, the better they performed in tank gunnery.

Phase II was desgigned to complement and expand upon the Phase I
resaarch, The results confirmed both of the significant relationships betueon
tank gunnery scores and diamond and senslng error, In addition, the relation-
ships between gunnery and job sample scores seem to be more likely due to
sptitude rather than achievement measurement, This is becausa gumner, loaders
who had considerable gunnery trainlng, scored no better on the job sanple tasks
than drivarg, who had relatively little gunnery training.

Overall, it appears that tha development and validution of an appro-
priate set of job samples gives promise of measures yielding reasonably large
correlations with gunnery performance, and which have potential for use in
assignmant of personnel to appropriate training programs.

Eaton, N, K., Bessemer, D. W,, & Kristiansen, D. M. Tank crew position
assignment (Technical Report 391). Alexandria, VA: Army Rescarch
Institute for the Behavioral and Social Sciences (PERI-IK), Octuber
1979,

Thia resaarch wos conducted to detormine whether avatlable paper=and-
pencil aptitude and tralning weasures could be vsed to predict tank driver,
gunner, and tank commander performance, and if so, to develop appropriate pre-
diction equations based on the aptitude meusures,

Tha research was conducted 1in three phases, Tha firat two phases were
conducted with armor tralnees at Fort Knox, and deale wlth the gunner und driver
positions. 7The third phase was conducted with armor crewmen in operational armor
battalions, and dealt with the tank commander and gunnevr ponltlons. 1o Phases
Il and II, at Fort Knox, measures of trainee aptitudes, tralning performance,
driving parformancae, and maln-gun tank gunnery were collected for trafnves in
the sample, Aptitude measures included the Armed Survices Voeational aptitude
Battery (ASVAB) raw scores and addltlonal paper-and-penctl tests, while tratotag,

measures Included performance on testn rvelating to tank weaponu, madntonine:,
communication, atc. The criterlon performances wuere tank commander vatine: of
traines M60 tank driving on a standardlzod course and number of hits Jduring maln-

gun tank firing. During Phase I1I, eptitude and mafn-gun firing measuares were
collected for tank commupnders and gunners Ln a sample from a USAREUR armor divi-
sion, Aptitude measures warc based on o battery of paper-und-poncl! tests,  Gon-
nery measure¢s were based on performance during tank crew qualification flring at
Grafenwohr, West Germany,
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With armor trainees at Fort Knox,a number of potentially useful pre- -
dictor variables were ldentified in Phase I. These Llncluded four ASVAB tests "
and three additional paper-and-pencil tests as gunnery predictors, and six
i) ASVAB tests and two additional paper-and-pencil tests as driving predictors.

Only one of the driving predictor tests was validated in Phage LI, and none of
the paper-and-pencil tests was correlatad with the gunnery measure. Neverthe-
less, certain methodological problems entered Phase II, so the faillure to E
validate the other tests did not necessarily indicate a true lack of relation- g
ship with criterion performance. In Phase ILI, conducted with operational
units, none of the tank commanders' or gunners' paper-and-pencil test scores H
was correlated wich tank crew qualification gunnery acores, f

The results from Phases 1 and IT suggest that the continuing need to
make optimal assignments of Army recrults to gunnar/loader or driver training
may best be addressed by contiunued research on the paper-and-pencil measures
A identified in Phase I, as well as the exploration of other techniques such as oy
it Job sample performance measurement, In continued research with the paper-and- §
i pencil tests, formulas based on both regression-based models and unit-weighted 4
h models seem appropriata. The results from Phase III indicate that paper-and- o
oh pencil tests do not seem to offer promise of predicting performance of person-
nel in operational units on tank crew qualification gunnery. Perhaps research
efforts could best be directed toward the development and empirical validation
of job sample and aimulator techniques based on souund task analyses. Such job
sample/simulator research might also lead to measures to supplement prediction
13 of gunnery performance for armor trainees,

': 35, Egbert, R. L., Meeland, T., Cline, V. B., Forgy, E. W., Spilckler, M. W., &
Brown, C. Fightor I: A study of effective and ineffective combit per-
formers (HumRRO Special Report 13). Presidio of lonterey, CA: Army

foadefﬁhip Human Regearch Unit, Human Resources Rosearch Office, March
1958,

) The identification of psychological characteristics of the good
fighter as contrasted with the nonfighter is a nacessary iunitial atep in a |
long-range program concerned with optimum uctilization of men in combat, |
Knowledge of these characteristics opens up the possibility of developing l

4 experimental procedures for selection, training, and orgarization of fight-
! ing units.

This research involved 310 men, identified os fighters or non- |
fighters from information supplied by their peers in Korean combat. Each of |
these subjects undarwent extensive psychological testing. The majcur analyses l
dealt largely with the natlve-born white sample. The descriptions of the |
fighter and nonfighter indicate that the fighter tends to: ba more intelligent; ,
be more mosculine; be a "doer"; be more sorially mature; be preferred soclally l
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and in combat by his peers; have greater emotional stability, more Jaeadership

; potential; hav: better health and vitality, a more stable home life, a greater
fund of military knowledge; and have greater speed and accuracy in manual and

physical paerformance. A previously iosued ~eputt, HumRRO TR 44, deals primar-

ily with the findings of this study, The present report emphasizes tha method-
ology.




ical information as a predictor of esrly Army attrition (ARIBSS TR~77-A6),
w;ghington, D. C.: Richardson, Bellows, Henry and Company, Inc., August
1977, ;

36. Erwin, F. W., & Herring, J. W, The The feasibility of the use of autobiograph- #

Experimental autoblographical questionnaires were administered to
samples of incoming Army enliastees at Forts Dix and Jackson, Basic Combat .
Training and 180-day success and attrition data were collected, and ques- j
tionnaires ware item analyzed using attrition as a criterion., Subject to veri- A
fication, scoring systems developed and score validities indicated that the 3
use of standardized autobiographival questions would be reasonably success- E
ful in predicting 180~dav Army attrition. Results were similar for both |

black and white subgroups. j

37, Fisher, A, H,, Jr. Army "New Standards" personnel: Relatilonghips batwcen

literacy level and indices of military performance (HumRRO TR-71-6).

!
Alexandria, VA: Human Resources Research organization, April 1971, (also g
published as AFHLR~TR=71-12) i

Tha Armed Forces have heen accepting low mantal level personnel k
ﬁ under Project 100,000 since October 1966, Qver 15% of these men read below
' the fifth-grade level at entry into service, This research was designed to :
datermine the relatiouship between military performance and literacy status !
of z sample of thesa 'Nuw Standards' men after 23 months of service, and

to davalop an equation for pradicting 23-month literacy status, Twenty-

thrae month reading scores of approximately 3,000 Army men ware dichotuomized

at the fifth-~grade level, oand the two groups compared on varioua indices of

military performance. A regression equation was then developed for predict-

ing literacy status on the baslis of entry characteristics.,

Literucy status at 23 months was found to be only slightly relatad
to most of the pesformance and status indices, It is possible to predict
23-month literacy status reasonably well on the basis ot information obtained
at the time of entry into service,
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38. Flyer, E. S. Educational level and Air Force adaptabiliity criteria. 1In Tri-
Service Conference on Selection Research, 225-58 (Office of Naval Research,
Washington, D. C., 1960.) -

The purpose of this report was (1) to duscribe some findings from '

a large-scale inveastigation of airmen unsultabillty, particularly certain
annlyses involving educational level, and (2) to report results of a mechod l‘
I
|
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for obtaining ratings of preservica school behavior that may have con-
sidarable relevance for adaptabllity critaeria.

One unique finding'from the investigation was that educational
leval poasesses so much predictive power when aptitude is held constant.
Another finding concerns a questionnaire on preservice school behavior,
congtructed to compare high school graduates and nongraduates, Prelimi-
nary raesults indicated that, although many of the questionnaire items
are highly correlated with AFQT and with high school graduation status,
there may be considerable unique variance relevant for military perform-

ance criteria,

It is suggested that further research be done to determine the
usefulness of questionnaire data of the type shown in this report in adding
to high school graduation status and aptitude as predictors of service
performance criterla.

39, Flyer, E. S. Factors relating to discharge for unsuitability among 1956
Airman accessions to the Air Force WADC-TN-59-201), Lackland Air Force
Base, TX: Personnel Laboratory, Wright Air Development Canter, Decamber

1959,

This report provides major findings from a large-scale research
investigation in which suitable and unsuitable airmen were compared for a
number of personal attributes, Educational lavel was found to be the best
single predictor of unauitabllity discharcge, although aptitude and age con-
sidered in conjunntion with educational lavel ilucreased significantly the
accuracy of prediction. The implicatinus of the findings for current
selection procedures are discussed,

40, Flyer, E. S, Predictionbycareer field of firet~-term airman erformance
from selection and basic training variables (PRL.-TDR-64~5) . Lackland
Alr Force Base, TX: 6570th Personnel Resaarch Laboratory, Aerospace

Medical Diviseion, March 1964.

To gain information that might be useful in improving airman clas-
sification, 29 predictor variables were evaluated by multiple regression
techniques against a criterion of satisfactory performance during the first
two years of enlistment. Vurlables included personal data, e=ducational and
aptitude data, peer ratings, and an instructor evaluation collected during
basic training., The criterion was high Alrman Performance Rating vs low
rating or discharge. Samples were drawn from 15 carver fields. Predictive
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equations were durived for the full population and for each career-field
sample., In all but two career fields prediction was improved by equations
vpased on the career-field samples, but a full-population equation was

i judged more immediately useful,

41. Flyer, E, S, Predlction of unsuitability among first-term afrmen from apti-
tude indexes, high school reference data, and basic training evaluations , ;
(PRL~1DR=-63-17). Lackland Air Force Base, TX: 6570th Personnel Research ]

l.aboratory, Aerospace Medical Divigion, June 1963,

Three sets of Information wereevaluated as predictors of unsatig-
factory airman performance ss defired by a combination of supervisory ratings
and unsultability discharges: selection and classification variabley, basic
! tralning performance ratings, and high school reference data. 7Two 2,000-case ;

samples were ldentified for which prrlictor and performance criterion data y
! were avallable after 2 years of seri..e, Multiple regression analysis applied f
! to the data demonstrated that, withiu the framework of the current selection : i
and claseification process, improved pradictions:of airman performance are ;
obtainable from aducational referance data and behavioral evaluations collectad
during training, It appears possible to evaluate new ailrmen during thelr first i
month of active duty with a fair amount of accuracy in terms of their potential "

worth to the Air Force,

s 42, Flyer, E, 5. Unreliable airmen in high-risk jobs: Unsuitability in the
; munitions and weapons maintenance career fiold (WADD-IN~60-43). Lackland
Alr Yorce Base, TX: Personnel Laboratory, Wright Air Development Division,

March 1960,

Lack of adaptability screening in procuring personnel for high-riak
x posttions has resulted in some unreliable personnel being assigned to nuclear
R waapons dutles. In addition, some alrmen ara maintained in nuclear poaltlions
‘) aftar numerous lncldents showlng ilnstobility or irresponsibllicy, Technlquues
3 are avallable to dcreen alvmen prior to and during assigmment to high-risk
\ positions, While unauthorized nuclear detonation will not be precluded by the
E most intansive personnal screening, many unreliable airmen will be {dentified
‘” and removed from asmsignments to high-risk carcer filelds,
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43, F¥Flyer, E. S. Working paper on unsuitaois airmen: Research invescipations
by the personnel lahoratory during 1961, Lacklaand Air Force Base, TX:
Personnel Laboratory, Wright Air Development Division, April 1961.

This report describes a research program set up by the Air Force 1
Personnel Laboratnry for the purpose of develeping suitability screening :
procedures for alrmen useful at the recrulting level and during early g
wmilitary training. In this research, large~scale follow-up studiea of '

Lasic airmen were conducted, As 'a result, a number of factors were iden-
tified that differantiate butween those who are succrssful and unsuccess-
ful in adapting to Alr Force life.

Zgeis o

Several devices or measures were developed %o forecast unsuitability.
4 One device combined in & single score preservice educational level, aptitude,
j and age information. This single mcasure identified groups with successful

gk performance rates as high as 85% and as low as 157% for the jnitial four-year

enlistment.

s

A peer rating device was also developed for use during basic military

training that poscesses considerable validity in forecasting unsuitability and 4
marginal performance on the job. : ‘j
!

i ittt sataias

_bh, TFrank, B, A,, & Erwin, F. W. The prediction of early Army attrition through ;u
the use of autabiographical information questionnatires (ARIBSS TR-78-All).
Washington, D. C.: Richardson, Bellows, Henry, & Company, Inc., July 1978,

: Experimental autoblographical questionnaires, including items vali-
dated in previcus research and new items suggested by that research, were h
administered to samples of incoming Army enlistees at Forts Dix and Sill,
Data on 180-day attrition were collacted. Questionnaire results were item ;
analyznd using actrition criteriom, and crosg-validities were computed for 1
all items. Results substantlally confirmed the earlier research outcomes o
and indicated that autoblographiczal information could aesist in identifying

enlistees most likely to experience early attrition. p

Pt

The previous rcsearch 1s reported in ART's TR-77-A6, '"The Feasi-
bility of the Use of Autoblographical Information as a Predictor of Early
Army Attrition."
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46,

Fruchter, R, Prediction of alrman success from responses to items of the
Relley Activity Preference Report (PRL-TDR-62-9), Lackland Air Force Base,
TX: 6570th Personnhtl Research Laboratory, Aerospace Medical Division,

June 1952.

ltems from g self~report invertory of personal background and
activity preferences ware seiected by various methods and combined to pre-
dict successful completion of first-term enlistment. Twe camples of airmen
(2000 each) were used, each divided into a success group and a non-succecs
group for itew analysis and validaticn purposes. Selection and weighting of
valid items was determined on the initial sample; the scoring procedures were
cross valldated on the second sample. Although optimal item weighting pro-
duced higher validity with the initial sample, unit weighting of the most
valid items proved as effective in cross validation.

Fuchs, E. R., Woods, I. A,, & Harpar, B, P, Prediction of job success in
eight career ladviers (Research Report PRB 997). Washington, D. C.:
Personthel Research Branch, TAGO, DA, February 1953.

The Army Classification Batterywas belug evaluated in several series
nf studies with the aim of increasing its effectivaness in classlfying men.
This report describes one of thase series in whith the evaluating measure of
the ACB was effactive in predicting nu-the-job success. The project was con-
cerned with selectlng men for jobs in elght career ladders—-Instrumant and
Fire Control Maintenance, Radar Repair, Fixed Station Radio Repair, Carto-
graphy, Counterintelligence, Food Inspection, Preventive Medicine, and Central
Office Installation. The selection scores earned by enlisted men on the ter
tests of the ACB, the ten Aptitude Areas, and on other combinationr of the
ACB tasts were compared with ratings of job proficiency completed by job super-

vizors and associates.

The ACR test or combination of tests chat ovest predicted job success
was not 2lways the rume from job ladder to job ladder. Such eviderce of Aif-
ferential selection indicated that the Battery is able to distingulish the
abllity requirements of different jobs. This finding Supported the original
intention of the Aptitude Area system to classify perannnel on the basis of
sevaral special abflities tests rather than depending upon o single, less
diseriminating, general abiiity test, For six out of the eight laddera studicd,
the Aptitude Arza currently used to select personnel was one of the best, LF
aot the best, predictor of all the available Aptitude Areas. The results of
this series of studies also offered suygertions for profitable reconstitution
of some of the Aptitude Arcas to fncreasc the differential predfction of job

succesa.




47, Glickman, A, S., « Kipnis, D. Theoretical considerations in the development
and use of a non-cognitive battery, Tri-Service Conference on Selactiun

i Research, 9-19, Washington, D, C.: ONR, 1940,

The selection of those most able in academic training does unt insure
the selection of those most able to accomplish the pevformance requivements of
their job. Tests that tap hew saurces of predintive varlance are needed to
create the most advantageous school outy r.~fleet input retio., The problem of
prediction lies in selection and training procedures that elevate proficiency
level but ieduce variation in proficiency, resulting in a slituation in which
there are few opportunities for observing differences between good and poor R
workers and making evaluative comparisons., Supervisors, in their search for
differentla, have been driven to using non-cognitive factors in making thelr
comparisona. As A resuli, several non-cognitive tests were developed based ;
upoit assumptions concerning characteristics of enlisted men considered by 'l

supervisors when judging performance,

1f these new testc prove valid, the major problem then becomes ona of i
combining them with the Basic Test kattery to ensure efficient selection in ;
terms of both school and duty performance. What 1s required is a means of !
welghting tests so that job performance Jevels are raised while at the same
tine retaining the advantages in controlling attrition from training schouls.

48. Govdon, M. A.,, & Flyer, E. S. ggggigted guccess of low-aptitude airmen (PRL~
TDR-62~14), Lackland Alr Forcu Base, TX: 6570th Personnel Research
Laboratory, Aerospaca Medical Diviwxion, August 1962, b

This study examines the performance claracteristics of a group of Jow-
aptitude airmen who eniered the Air Ferce during the first 6 months of 1956
aad who either completed successfully a 4-year ealistment or were dlucharged
for unsuitability or nonadvancement. It was found that a brief compcsite of
aptitude tests aad preservice educational level cifferentiated the successes
from the fallures quite well., When 1t 1s neccessary to recruit from low-
aptitudae airmen, the ndditional screening would select those most likely to be
of value to the Alr Forcu.

i imiiaes

49. Gordon, M. A,, & Bottenberg, R, A. DPrediction of unfavorable dischargs by
separate educational levels {PR.-TDR-62~5). Leckland Air Force Base, TX:
6570th Personnel Research Laboratory, Aeruspace Medical Divieion, April

1962,

—

Many airmen meet enlistment standards but are nevertheless discharged
for unsuitability or failure to advance. A more precise means of iaentifying
men not likely ¢o succeed in the JAlr Force ie needed. This study tested the
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. hypothesis that diffurent combinations of tests might be needed for men with
. licttle schovling than for those at a higher level of educarion. Multiple

i regression analilyses of she data for two large samplea of aivmen showed little
pain an sccuracy of prediction by deparate composites f£ar three educational
levals, Of the individual predlctors of Air lorce success, amount of educa-
tion proved the wost valid, further justifying the Aly Force in limliting
recrultment to high school gr -duates,
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50, Could, B. ¥., & Jellman, W. S, A biographical inventory as a predictor of
tast ltem writer saciesn, Proceedings of the 12th Anpual Militatv Test~
. ing Asspciaclon Zoaference (19703, 84-95. -

T

~-The purpose: of this paper was to report on a method being developed
to identify thuse noncommiseioned vEflnars who will best peevform as subject-
malter speclalists tor test item writing duties. A bisgraphical fnventory
hag bedn developed as a potential salection instrument. The emphasis of the
pepet L3 on the mathod used to devalop scoring keys for the inventory und the
predictive valiulgy of those keys. The author stated the importance of having
qualified subject-matter apaclalists to develop the Speclalty Knowladge Yests
and Fromotiyn Fltness Examinations ae well as the ilmpovrtance of the tests to
the Walghted Alrpan Promotion Cyatem. In An attempt to develop an SMS selec-
tion system, a performance rating acale was used %o evaluate a bicgraphical
Laventory.,which was devulojod as d povential selection ipstrument. Thoe inven-
tory yleldad validitles in the low 80s and cross validities {n the Jow ,50s,
Tha potential value of the lnventory us a selection instrument was established
and tha future use of biographical inventories as nrediction instruments
should he fuvther explored using the poworful key development systew explatned
in zhis study. Conaldering the higler predictive validities obtained In thi:
study a3 contrasted to past atudles, the higher validities may have bean
obtained not by virtue of an especially effective inventory but rather by the
system used to develop the keys. Certalnly further studies are Ludicated,

(ol S Ly

5i. Greenstein, R, B., & Hoghes, R, G. The developmeni of discrdninators fur
predicting success in armor Crew posirions (Research Memorwndyw ¢7-27),
Fart Knox, KY: Army Rosearch Institute for the Behavioral end Suifal
Sciences, December 1977,

The primary fucus of this study way on Armor Crewman criterion mea=
suras and their valation to potentlal armor crewman performance predictors,
One hundred thirteen armor trainews werc used as subjects in order to evaluate
the relation between "predletor” varfables and AIR petformance measurus tn
driving, loading, unt flring, Although the results support the reloevance of
certain predictors for deiving and loading criterion performances, ft was felt
that 1t would be prematuce to assaciate these criterioni purformances with par-
ticular "abilities" (combinatlions of predictor tests), Instead, the results
¢an be viewed oy broadly tadicutin, the exlatence of empirlcally {dentifiod
relations betwuen a class of predictor varlables und criterion performance in
driving and in loading. Of particular significance in this study was the tdun-
tlzication of the statistical independence of driving, loading, and [irim per-
tormances.,
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53,

34,

Gujnn, N., Wilbowen, J. M., & Kantor, J. E. Preliminary development and
validation of a screening technique for entry into the sevurity police
career field (AFHRL-TR-77-38), Brooks Air Force Base, TX: Personnel
Research Division, Alr Force Human Resources Laboratory, July 1977,

A sample of 4,502 basic airmen, asrigned to the security police
career field were administered an experimental battery consisting of biograph-
lcal, attitudinal, and interest items, Aptitudinal scores and criterion data
(in/out of service after complerion of technical training) were retrieved from
the airman record files, Multiple linear regression analyses wevre accomplished
to datermine the utility of apricudinal and inventory data in predicting adapt-
abllity to the securlty police rareer field. The multiple correlations of the
final selector composites derived from this study were .46 and .47, Since the
gmall number of enlistees in the samnple precluded cross-application of regres-
sion weights, it wasg recommended that further validation be accomplished to
deturmine the reliabllity and stabllity of the predlctor composites,

Guinn, N., Johnson, A. L., & Kantow, J. E. Screening for adaptability
to military service (AFHRL-TR-75-30). Lackland Air Force Base, TX!
Personnel Research Divielon, Air Force Human Reeources Laboratory,
May 19735,

A sample of 15,252 basic airmen were administered the history
opinion inventory (HOL) during basic military training., The service careaers
of these subjects were monltored for two years in order to assess the ability
of the HOL to predict the criterion of in/out of service. An a priori adap-
tation index developed from HOI items correctly identified as high risk 23
percent of those subjects discharpged from service during the two-year period,
while incorrectly labeling as high risk only 6 percent of those subjects
still in sarvice after 2 years. The posaibility of increasing the accuracy
of prediction by utilizing biographic/demographic data and the operational
usefulness of the 01l 1is discussed.

Guinn, N., Kantor, J. E,, Magness, P, J,, & Lelsey, S. A. Screening for entry
into the seccurity police career field (AFHRL-TR-77-79). Brooks Air TForce
Buse, TA: Personnel Research Division, Adlr Force Human Resources Laboratery,
December 1977,

A sample oY 4,502 airmen assigned to the seeurity police fleld were
administered a test battery consisting of blographical, attitudinal, and inter-
est measures, Using a criterion of in/out of service after a minimum period
of 1 year on the job, regression analyses were accomplished to determine the
ef fectiveness of the predictor composites., Efforts were made to decrease the
magnitude of the selection composite by eliminating one or more of the experi-
mznta; test measures or minimizing the overall number of test items. Three
selection composites containing different numbers of test items were developed
and evaluated for practical utility in identifying individuals most likely to
separate from service. The multiple correlations ronged from .46 to .37,
Cross-application analyscs resulted in multiple correlations of .20 to .19,
Recent changes and improvements in thig career field were reviewed, and the
advisability of implementing a new scrcening methodology discussed.
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33,

36,

37,

Gunderson, E. K. E., & Nelson, P. D, Biographical predictors of perfor-
mance in an extreme environment (Interim Report 65-7)., San Diego, CA:
Navy Medical Neuropsychiatric Research Unit, 1965,

In this study, the authors assessed relationships between bio-
graphical data and per{ormance evaluations for Navy participants in the
United States Antarctic Research Program. Prior to deployment to Antarc-
tica, 425 Navy men cowpleted a biographical questlonnaire eliciting infor-
mation eccncerning military record, intercsts and hobbles, family and edu-
cational background, and vocational experience, After appreximately 1
year at an Antarctic sclentific station, performance evaluations were
obtained from station supervisors and peers. Results from earlier samples
(predominantly from larpe stations) indicated that age, rank, years of
naval experience, marital status, worship, delinquency, and amount of reand~
ing were significantly related to peer evaluations of adjustment, Results
from small-station groups, analyzed in the present study, reveal important
differences in the attributes that are correlated with performance criteria,

Harding, F, D., & Bottenberg, R. A, Contribution of status factors to

relationships between airmen's attitudas and. job Rerformance (ASD=TN~
61-147), Lackland Air Force Base, TX: Personnel Laboratory, Aero-

nautical Systems Command, November 1961.

Previous investigation has shown little relationship between self-
report measures of an airman's attlitudes (morale) and his rated job pro-
ficiency. The data of one such study were reanalyzed by a multiple regression
technique to determine whether military status variables (military rank,
length of service, kind of duty) affect correlation of attitude measures with
proficiency ratings. Tha addition of such variables to the attitude variables
contributed significantly to prediction of supervisors' ratings of proficiency;
but the attitude variables did not significantly increase prediction from the
status variables alone. The {indings show the importance of considering per=
sonal and situational factors when evaluating effects of attitude and morale.

Hausman, H. J., & Strupp, H. H, Non-technical factors in supervisors
ratings of job performance. Personnel Psychology, 1955, 8(1), 201-217,

Supervisory ratings were analyvzed to determine whether supcrvisors
could rate aircraft mechanics on sceveral dimensions of on-the-job proiidcicocy,
or whether their ratings contained nothing more than global general improu-
siong, Three samples of USAF aircraft mechanics were administered a test of
technical competence, while supervisory and co-worker ratings were obtained
on them. The rating inscruments contained a large number of detailed {temn,
plus one over-all item. Special effort was directed at items that roflected
motivational areas, or those 'non-techfical" variables that appear to modify
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job performance so that technical skill does not perfectly predict actual
performanca,

b

i

b

t : . Several clusters of rating dimensions were obtained from both the

! supervisory and co-worker rating instruments. These dimensions tended to

correlate differentially with measures most likely to reflect technical skill,
so that the ratings of technical skill correlated highest with them, while
the othar dimensions had negligible correlations with test and experlence.
Rater agreement was at the level usually found for rating instruments, although
evidence showed supervisors were better raters than co-workers,

Using a criterion of grouped co-worker overall ratings, it was found
that the supervisory rating dimensions were a useful addition to the test of
technical competence in predicting overall proficiency. This was interpre-
ted as evidence of the existence of nontechnical variables in the supervisory
ratings, since technical competence was covered in the test.

A R e T

L 58, Helme, W. H., & White, R. K. Prediction of on-job performance in A4A Gun
Crew specialties (PRB Technical Research Note 88), Washington, D. C.i .
Personnel Research Branch, TAGO, DA, January 1938. i

L

, This study was one of a series evaluating the Army Classification
it Battery (ACB) for effectiveness in predicting success on the job. The objec-
tiva was to determine the effectiveness of current selectors and a possible
alternate for two related jobs in Antiaircraft Artillery=-Gun Crawman and
3 AAA Operations and Intelligence Specialist. Scores on the Army Classifica-
& tion Battery tests and on the Aptitude Area test composites of the ACHB were
: tompared with ratings of job performance obtained from on-the-job super-
visors of 626 enlisted men in MOS 162 and of 38 enlisted men in MOS 163
, during the latter half of 1955. The current selectors, Combat A and Combat
i B, were quite satisfactory for these jobs, These findings indicated that
i no immediate change of Aptitude Area should be recommended, bacause any improve-
| ment of prediction would require the introduction of new tests in the ACT.
4‘ Two new measures are already scheduled to be added to the ACB in 1958 to
|
l
§

improve prediction of success In combat jobs generally,

|
;{ 59, Helme, W, H.,, & White, R, K. Prediction pf on-job performance in Guided
ii Missile Crew specialties (PRB Technical Research Note 89Y), Washington, D, C:
- | Personnel Regearch Branch, TAGO, DA, February 1958. ‘

y This study was one of a series evaluating the Army Classificatlion
3 Battery (ACB) for effectivenusns of the current selectur and a possible alter-
i nate for predicting performance in Cuided Missile Crewman specialtics--MOS
220, Guided Missile Crewman, and {n MOS 225, Surface-to-Alr Missile Launch-
ing Crewman, Scores on the Army Class(ficatlon Battery tests and on ACT test

A1
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composites were compared with ratings of job performance obtained from un-job
supervisors of 231 enlisted men in MOS 220 and of 133 enlisted men in MOS

225 during the latter half of 1955. The EL Aptitude Area currently in use
for these specialties was reasonably valid., The predesignated Aptitude Arca
Combat B was sufficiently valid to be used, if necessary. Validity coeffi-
clents of the best compositus were pencerallv in the range of .35 to .45 for
both jobs—-quite high for predicting ratings of job performance--but much
lower for praedicting performance of NCOs in MOS 225, presumably because exper-
ience and leadership requirements are more important than original aptitude
for technical dutles of NCOs in combat units., No change of selector is to
be considered on the basis of these findings, until impending changes in the
combat Aptitude Areas have been effected.

Helme, W. H., & Boldt, R. F. Prediction of success in selected precision

and automotive maintenance jobs (PRB Teclinical Research Note 98).
Washington, D. C.: Personnel Research Branch, TACO, DA, October 1958,

Validation of current aptitude area selectors and predesipnated
alternate aptitude areas was carried out for performance in ten enliated
maintenance jobs, four in the Precision Maintenance Occupational Area and
six in the Automotive Maintenance Entry Group of the Motor Maintenance
Occupational Area., The current selector for the former jobs, Aptitude Area
GM, had validity coefficlents of .15 to .41, The predesignated alternate
areas, Aptitude Area MM for two jobs and Aptitude Area CL for one, had con-
gistently higher validity than did GM, with coatficients ranging from .21
to .45, The current selector for the automotive maintenance jobs had valld-
ity coefficients from .15 to ,26, a rather low level of prediction but con-
sistently superior to that:of the alternate area. In view of these findings
and of previous findings from studies of the validity of these selectors
for final grades in the prerequisite courses, the following recommendations

ware made!

That the selector for one MOS, Ammunition Storage Specialist, he
changed from GM to Cl;

That the study of the feusibility of changing the jobs of Fire
Control Instrument Repalrman and Turret Artillery Repalrman from GM to MM
be undertaken;

That ruesearch efforts to improve prediction of automotive wmain-
tenance jobs be made while use of Aptitude Area MM as solector §s contineed,

A-172
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61. Helme, W, H., & White, R. K. Validation nf experimental aptitude tests
; for Air Defunse Crewmen (PRB Technical Research Note 90). Washington,
L, C.: Personnel Research Branch, TAGO, DA, February 1958,

This study was one of a serles evaluating the Army Classification
Battery (ACB) for effectiveness in predicting success on the job, The objec~
tive of this study was to determine the effectiveness not only of the current
selectore, but of six experimental elactronic aptitude tests measuring motor
. coordination, perceptual speed, non=verbal reasoning, and mechanical know-
ledge, in the effort to improve classification techniques for electronics jobs
which are on the 'incresse in importance and number in the Army. Scores on
the six experimental tests, on the Army Classification Battery tests, and
: on ACT test compositaes were compared with ratings of job performance obtained
& from on~job supervisors of over 1000 enlisted men as follows: 651 in MOS 162,
AAA Gun Crewmanj 33 in MOS 163, AAA Operations and Intelligence Specialist'
231 in MOS 220, Guided Missile Crewman; and 133 in MOS 225, Surface-to-
_ Alr Missile Launching Crewman., Two experimental composites-~Two-Hand Coor-
b dination plus Mechanical Knowledge, and Mechanical Knowledge plus Arithmetlc
. Reasoning~-had wvalidity comparable to that of the Aptitude Area selectors
3 . for these jobs, The results of this study, viewed in comparison with results
of combat urms selection studies recently completed, suggested that either of
the newly developad Combat Aptitude Area composites was likely to be effective
| for these Jobs. Rasults also gave some support for the Llntroduction of the
Mechanical Knowledge Test into the ACB, possibly as a substitute for the cur-
rent Shop Mechanics Test.

T S T

e

62, Hickerson, K. A,, Hazel, J, T,, & Ward, J. H., Jr. A causal analysis of

. relationships between performance and satisfaction _in eight airman
) _g}cialties (AFHRL~TR~75-57), lLackland Air Force Base, TX! Oecupa-
tional and Manpower Research Diviaion. Alr Force Human Resources

Laboratory, October 1965,

Longitudinal relationships, between two meacures of both job perform-
ance and job satisfaction over a three-year period, were investigated for 1,352
alrmen in eight enlisted Air Force occupational specialties. Cross-lagged panel
correlatinn analyses were vompared to conclusions based upon an extended mul-
tiple linear regression analysis technique. Data presented suggest a
causal irfluence between performance and satisfaction in two of the eight spe-
cialties., Uther results indicated that the performance~satisfaction relation-
ship is & complex one, dapendeat upon the models used for investigation, the
satiatactlon, perforaance, and moderating variables selected, and the particular
Jjob specialty under consideration. The report includes a presentation of the
linear regression models employed in the analysis, and a bibliography of
performance~satisfaction research,
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63,

High, W. S., & Macklie, R. B. A factor analytic study of aptitudes, interests,
and practical performance skills of Navy Machinery Repairman students
(Technical Report VII), Los Angeles, CA: Human Factors Research, Inc.,
June 1957,

This report describes the results of a factor analytic study to deter-
mine the faccov content of sixty job sample performance measures and instructor
rankings obtalvned from a sample of 200 Machinery Repalrmen students at a Navy
Class "A" trade school. The factorial nature of these measures is described
in terms of their relationship to fifty-four well-known standard reference
tests, Two analytlic rotational methods (one oblique wand one orthagonal) were
used and evaluated in terms of the results obtained with each,

Holberg, A., & Pugh, W, M. Predicting Navy effectiveness: Expectations,
motivation, personality, aptitude, and background variables (NHRC 77-53).
San Diego, CA: Naval Health Research Center, November 1977,

The purpose of this study was to identify predictors of performance
within seven Navy occupational groups. Life history, expectations, motivatinn,
personality, and aptitude varlables were used as predictors of a 2-year effoc-
tiveness criterion for 7,923 enlisted Navy men and women., Results of multiple
regression analyses showed that the most powerful predictors included: yoears
of schooling, school expulstons and suspensions, the two Comrey Personality
Scales of Social Conformity and Ordevliness, arrvests, age, General Classl[i-
cation Test (aptltude), and Pecr Coheslon (expectations). Comparlsons acrosa

-groups indlcated that the development of geparate equations for each occupa-

tion was not supported., Recommendatlons were made to improve selection pro-
caedurgs and to change several aspects of the organization, suggestions which
would be expacted to increasc rates of effective performince,

Johnaon, C. D., Burke, L. K., Loeffler, J. C., & Drucker, A. J, Iredictlon
of the combat proficiency of infantrymen (PRB Tachnical Research Report
1093). Washington, D, C.: Personnel Research Branch, TAGD, DA, July 1953,

dore efloctlve procedures ave neoded Fer fdeatifylnge men who will
perform suceessfully on combat Jobs and for fdentifylog, before combat, sol-
diers with {ighter potential., The Avmy'y cliintfication system mut therelfore
include better wmeasures of combat potential.  Information an the deve loapment
of Aptitude Arvas Tor classitying porsoonel foto the Combat Ares s prooented
in this report,
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Potentially useful test materials for predinting combat success were
tried out in field studies of men in Korean combat and on maneuvers. The most
promising results to date have been witn self-description measures of the per-
sonal traits and attitudes chuaracteristic of the effective combat man. A
self-descrlption instrumant has been developed which is being integrated with
ralated personal measures and with ability tests in current combat classifi-

catiun research,

. 66, Johnsor, C. D., & Kotula, L. J. Validation of experimenta! self-description

materials for general and differential classification (PRB Tachnical
Rasearch Note 95). Washington, D, C.: Personnel Research Branch, TAGO,

DA, August 1958,

_ Davelapment of self~description measuvres for enlisted classification
was undertaken in the effort to add to the Army Classification Battary more
test nontent that would lndicale how well a man will apply himself on the
job. Eleven experimentel maasures were administered to over 1500 cooks,
clerks, and mechanics and validated against performance ratiogs by superlorvs
and pears., Analyses were ccnducted to determine how well these measures
daveloped for gpecific job areus predicted job performance in these areas and
how wall they pradlcted job performance in general. The meavures were found
(! to have usefully high vallidity coafficlents, While the validlity of the mea-
- sures tanded to remain high across several differsnt jobs, some promise of
- difterential vallidity did emearge from further analysis. As a xesult of the
{
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findings of this study, furthet research in this area will emphasize content
with specific oriantation towsrd particular jobs.

- A e i

67. Judy, C. J. A regression anaiyeis of one set of Airman Proficiency Test

pcores (WADD-~TN=-60-139). Lackland Air Force £ase, TX: Wright Air
Development Division, Air Research and Davelopment Command, June 1960.

l One criterion for ailrman skill upgrading in the Aivr Force is met by
attaining a qualifying score on an applicable Airman Proficiency Test (APT),
This note reports an analysis showing the proportiva of variance one such
test had in common with sclected measures of trainiag, experience, education,
aptituda, supervisory opinion, and airman attitudes for a sample of 384 aie-
craft mechanics tested in 1Y56 and 1957. Each of these categoriea of infore
mation, excepting airman attictudés, could he used to predict tha WPT eriterion
at some level of effectiveness; but only the training variaples and the apti~
tude varlables added significantly to the prediction attainable by uaing all
other available information. Uther reseavch was cited in whici varfous APT
correlates were reported, Results showed the utility of APT scores in defining

one importunt aspect of alrman proficiency,
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69.

Kantor, J. E., & Guinn, N, Comparison of performance and career progression
of high school graduates and non-graduates in the Air Force (AFHRL-TR-75-
73). Lackland Air Force Basa, TX: Air Force Human Resources Laboratory,
Personnel Research Divisjon, December 1975,

The performance and career progression of a sample of 20,705 air-
men ware monitored throughout thelr lnitial tour of service. For comparative
purposes, this sample was divided into high school graduate and non-graduate
groups and further subdivided by Armed Forces Qualification Test (AFQT) men-
tal categoriles. Points of comparison included: disposicion from basic mili-
tary and technical training, attainment of skill levels, number of disciplinary
actions and unsuitability discharges, and reenlistment decision, On almost all
measuras, high school graduates constituted a significantly more successful
military group than did the nun~graduates, and among the non-graduates, in
terms of mental category subgroups, there were almost no differences in par-
formance, In addition, the effects of varying enlistment requirements on this
sample are presented, and attentlon was directed toward determining which non-
graduates might be better risks than others for military service.

Kipnis, D.,, & Glickman, A. S. Development of a non-cognitive battery:

Prediction of performance aboard nuclear powered gsubmarines (lechnical

Bulletin 61-5). Washington, D. €.: Bureau of Naval Personnel, February
1961,

In 1958, several of the non-cognitive tests (Hand Skills, Error
Finding, Color Naming) were administered to two incoming classes of enlisted
men at the Naval Nuclear Power (NP) School, New London, Conunecticut, Two
years later, evaluations of performauce aboard NP submarines were obtained
ror 117 men from thesoc nlugses, Nine areas of performance were evaluated.
This report gives the validi:ies of the non-cognitive tests against these
evaluations, .

For each of the performance areas, the 117 men were divided futa
those categorized as Below Average (lower thivd) and those Avarage or betther.
Bigerial correlations were computed baetwean the dichotomized criteria and the
three non-cognitive tests, the Basic Test Battery (BTB), and e:ghth-wesk aca-
demic grade at Basic NP School, Tha three non-cognltive tests were siguifl-
cantly ralated to performance evaluations, The Error Finding Test had vali-
dities ranging from .09 to .35, with a median valldlty of .25. The Hand
Skills Test most clearly prodicted evaluations of technical competence, and
Part 1 of the Color Naming Test predicted evaluations of both technical and
non~technical purformance, The bust two-test comblnatlon was the Hamd Ski) s
plus Error Finding.
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71.

OQut of 27 possible correlations between the three tests of the BTB
and the nine performance evaluarion areas, only one significant prediction
was obtained between GCT and Ability to Maintain Equipment. On the other
hand, Basic NP School Grade was highly predictive of all components of per-
formance, except Military Appearance, Useful predictions of duty paerformance
aboard NP submarines were obtained with the non-cognitive tests. 1t would
appear that a test battery made up of the Hand Skills Test and the Error
Finding Test would give a good prediction of duty performance., Further research
with revised versions of these tests 13 being carried out with additional groups
of NP applicants,

Kipnis, D., & Glickman, A. S. The davelopment of a non-cognitive battery:
Prediction of radioman performance (Technical Bulletin 59-14). Washington,
D. C,: Naval Personnel Research Field Activity, June 1959,

This 1s the third in a serles of reports on the development of tests
of temperament and personality for predicting the performance of enlisted
personnel, In this study a number of experimental tests of temperament and
personality weare administered to entering students at Class A Radioman School,
Final grades and marks in code-retrieving were obtained from school racords,
Evaluations of duty performance were obtained from each Radivman's most
immediate supervisor about one year after testing.

It was found that some of the experimental tests were reasonably
affactive in predicting both the school grades and the level of performance
of duty of the enlisted man. Because of the promise indicated in this study,
the research with tests of temperament and personality is being continued
and expanded to include different ratings.

Kipnie, D., & Glickman, A, S. The development of a non~cognitive battery

to predict enlisted performance (Technical Bulletin 58-9)., Washington,
D,C.:t Naval Personnel Research Field Activity, August 1958.

The purpose of this report was to present the results to date of
& program to develop non-cognitive predictors of enlisted performance., §ix
exparimental tests were developed based upon assumptions concerning charac—
teristics of anlisted men considered by supervisors whan judging performanca,
The tests were administered to a sample of 125 third class Aviation Machinist
Mates (AD3s), Evalutions of performance were obtained by unofficlal evalua~
tions of performance made by each AD3s' leading petty officer, For purposes
of analysis, two sub-samples (A and B) were formed [rom the total number of
AD3s. Product-moment intercorrelations of predictors, and biserial corre-
lations of each predictor with the criterion, were computed.
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Three of the six tests (Color Naming, Hand Skills, and Risk Scale)
showad significant correlations with supervisory evaluations of performance
at the .05 confidence level. Two othur test validities (Errur Finding and
Sports Scale) came close to this. Individual test validities ranged from
-+22 to .32 for Sample A, and from -=.3% to .49 for Sample B. Multiple corre~
lations of .500 and ,667 were obtained using all five tests. Scores from
the Basic Test Battery showed no relationship with the criterion. . b

Kipnis, D. A noncognitive correlate of performance among lower aptitude . i
men, Journal of Applied Psychology, 1962, 46(1), 76-80.

e Ach

The Hand Skills Test, a device that measures '"persistence beyond
minimum standards on tiring tasks,'" was used to prediect school grades and
job performance evaluations for higher and lower aptitude Navy personnel,
Three enlisted samples and one officer candidate sample were employed,
Within each sample men were divlded into higher and lower aptitude groups .
at the median of their aptitude teusc scores. Principal findings were: (a) ]
the Hand Skills Test significantly predicted school grades of thae two lower s
aptitude enlisivad samples (grades were not avallable for fhird enlisted
sanplas) but did not predict for higher aptitude enlisted men or for officer
candidates and (b) the Hand Skills Test significantly predicted job perform-
ance evaluations among lower aptitude men in all four samples, but again
validitias were not significantly different from zero among the four higher
aptitude samplas.

Kipnis, D. Prediction of job performance. Journal of Applied Psychology, 4
1962, 46(1), 50-56.

A battery of noncognitive tests was developed to Improve prediction o
of Navy enlisted men's performance evaluations. Reported are the results of
one concurrent validity study and two follow-up studies with intervals of 14
and 30 monthy between testing and performance evaluations. 8s were 125 avia-
tion machinist mates, 128 radiomen, and 117 nuclear power personnel. The
study revealed: (a) the experimental tests were independent of the Navy's
Basic Test Battery, with the exception of the speeded clexrical coding tegt;
(b) the tests were mont efficient in identifying men categorlzed as Below
Average in performance; (c) tests attempting to measure persistence beyond
minimum standarde, decisiveness, and lack of insolence yielded significant
prediction of performance. Composite validities about .40 were obtained in
the two follow-up studies.
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Kipnis, D. Prediction ¢f performance among lower aptitude men (Technical
Bulletin 61~10), Washington, D. C.: Bureau of Naval Personnel, July
1561,

The purpose of the study was to lnvestigate whether the Hand Skills
Test, constructed as an attempt to measure ''persistence beyond minimum stan-
dards on tiring tasks,'" was an equally valid predictor of school grades and
job performance evaluations among higher and lower aptitude men.

Three samples, consisting of from 122 to 135 enlisted radiomen,
from 117 to 240 enlisted nuclear power men, and 108 officer candidates, were
employed. GCT scores were used as the measure of aptitude for enlisted men
and 0QT scores for officers, Within each sample, men were divided at the
median of their aptitude scores into High and Low Aptitude Groups., The prin~
cipal findings were: "

1. Amonp radiomen and nuclear power men, the Hand Skills Test signi-
ficantly predicted the school grades of low aptitude men with phi coefficients
of .23 and ,29 respectively. Among high aptitude radiomen and nuclear power
men, test validities were not significantly different from zeio. The Hand
Skills Test did not predict school grades among either high or low aptitude
officer candidates.

2. Tha Hand Skills Tast significantly predicted job performance
evaluations among low aptitude men in all three samples. Phi's ranged from
+26 to .47. On the other hand, none of the validity coefficients were sig-
nificantly differeat from zero among high aptitude men in all three samples.

3. The findings suggested trat as group aptitude level decreased,
the validity of the Hand Skills Test increased.

Kipnis, D. The relationship between persistence, insolence, and perform~
ance, as a function of general ability. Educational and Psychological
Measuxement, 1965, 25(1), 95-110,

Two hypotheses were tested {n this study: (1) Persistence will be
positively related to school and job performance among lower ability men and
not related to performince among higher ability men; (2) lnsolepce will be
negatively related to performance among higher ability men and not related
to performance among lower ability men.

Over 1700 Navy recruits were tested, using the Hand Skills test to
measure persistence, the Insolence Scale, ro measure passive-aggrussivity,
and the General Classification Test to measure general intelligence. Perform-
ance criteris nsed were trade school grades and job performance evaluations
by superiovs.




76,

17.

kesults did not generally support the first hypothesis. 9Qu the other
hand, job performance analysis did provide some support for the recond hypo~-
thesia, A possible explanation fer hypothesis two results is that they
represent an interaction between personality and tesk difficulty. It may be
that higher ability men who are also high in insolsfnce become rapldly bored
with their werk and express their boredom by directring hostility toward author-
ity. 1If this i« the case, one might considor placing this type of individual
in work that is somewhat challenging and diificult for him., Assigning these
individuals to easier work may lead to a failure to realize their full poten-
tial because they become "cocky" aad possibly indifferent to the work assigned.

Klieger, W. A,, Dubuisson, A.V., & Sargent, B, B., III. (Correlates of
disciplinary record in a wide-range sample (Technical Research Note
125). Washington, D. C.: Army Personnel Research Office, August 1962,

Means of identifying potentially delinquent soldiers are being
developed on current Army input-restricted, in effect, to the upper three
AFQT mental categories, Would such means be effective also in a mobllization
input that included men in AFQT categories IV and V?

Operational test scores and data on type of discharge and court-
martial conviction were obtained on & sample of 875 enlisted men who entered
the Army in 1952-33 when AFQT IV aud V men were being accepted. High and low
AFQT categories were compared with vespect to disciplinary action and predic-
tors were evaluated in the broad-based sample.

AFQT IV and V categories showed significantly greater proportions
of man incurring disciplinary action than did AFQT category 1II and above.
Years of education, the verbal test of the Army Classification Battery, and
AFQT were cousistently reldted to the disciplinary criterfon in a sample in
which all mental categories were represented. Pre-service criminal record
‘wag also related to disciplinary action. In view of criterion differences
establighed betweon 8 broad-based (mobilization) sample and a restricted
(current input) sample, age at entry or score on a specially developed pre-
dicror could be considered as additional qualifying factors for use with
applicants or registrants in AFQLl IV and V categories.

Kleiger, W. A., de Jung J. E., & Dubuisson, A. U, Peexr ratings as predic-
tors of disciplinary problemse (USAPRO Teclnical Research Note 124),
Washington, D. C.: U. S. Army Personncl Research Office, July 1962,

7 Sattsfactory means are nceded to fdentify incoming soldiers who meot
current induction or enlistment standards but whose Army performance is lilely




78,

79.

to prove unacceptable, Peer and cadre ratings during basic training were
among available measures that needed evaluation as possible predictors.

In this study, discharge, court-martial, and promotion records
covering two years of service (three years in the case of three-year enlis-
tees) were obtained for 1,571 enlisted men entering the Army in 1355, Rat-
ings obtained during baslc training as well as test and background date
were evaluated as predictors of behavior warranting disciplinary action,

Findings were that ratings of combat potential made as early as
the 5th week of basic combat training showed substantial validity in pre-
dicting acceptabllity. Since the ratings showed higher validity than any
of the other experimental predictors of disciplinary problems, further
exploration of thelr utility for this purpose 1s desiradble,

Klieger, W. A., Dubuisson, A. U., & de Jung, J. E. Prediction of unac~
captable performance in the Army (HFRB Technical Research Note, Mo,
113). Washington, D. C.: Human Pactors Research Branch, TAG R&D
Command, DA, June 1961,

In response to a requiremant for early identification of those
enlisted personnel likely to become disciplinary problems in the Army, a
numbaer of personnel measures were evaluated as pogsible prediciors of mili-
tary unacceptability, Proficiency and performance test scores, AFQT scores,
Average Basic Training Ratings, and varicus indices based upon background
information were obtained on a group of 1,780 first-term enlistees completing
basic combat training at Fort Leonard Wood during 1953-54, Indices of unac-
ceptability were based on type of discharge and courts-martial record. A
composite of AFQT score and age at entry provided highest prediction of the
acceptability criterlon (multiple R = ,41), Of the otlier measures, only the
Ratings and the stakes test (performance mcasure) added to the predictive-
ness of the composite, Findlngs are not final ones, as additional data on
prediction of unacceptable performance are still being analyzed.

Knapp, R. R. Prediction of recidivism from reer ratings, self ratings,
and personality inventory factora (Report 161). San Diego, CA:
Personnel Research Field Activity. February 1961,

Personality inventory and sociometric data had been collected dur-
iiig 1955-1956 from a sample of disciplinary offenders at the U.S. Naval
Retraining Command, Camp Elliott, Califurnia. This report considers the
validity of these measures for predicting a eriterion of restoration suc-
cess during a 6-month follow-up period.
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80.

Scores from the Gerdon Person.l Proffle aud the Gordon Personal
Inventory were validated against the actual probation record ohtained from
a six-month follow-up on the basic cample of 162 to whom these personality
meusures had been administered. Mean inventory scale ucores for the sam-
ple were also compared with scores for an unselected sample of basic airmen.
For an augmanted ssmple of 412, self-estimates and peer estimates of antici-
pated probationary success were validated against this probationary success

criterion,

For the basic sample to which the inventories had been administered
a significant validity was obtained against the personality trait Original
Thinking: 1In the augmented sample the correlations against self and peer
estimates also reached significance. Comparison of mean inventory scale
scures for the prisoners with those obtained from an unselected sample of
basic airmen showed the prisoners to be significantly lower on Ascendancy,
Respunsibility, Emotional Stability, Cautiousness, and Personal Relations,

Present results indicated that peer and self-estimates of probable
restoration success and one perzonality measure were significaently related
to the 6-month follow=-up criterien, However, the small magnitude of the
correlations led to the conclusion that these measures, as presently studied,
would not have operational use in evaluating prisoners. Futuyre studies might
profitably investigate the pradictive validity of background informatiocn
beliaved to be assoclated with occurrence of disciplinary offenses in the
military, 1In addition, 1t would be of basic Iinterest to broaden the range of

psrsonality variables investligated.

Knapp, R. R, The relationship between certain personality meassures and
delinquency rate in a Navy sample (Technical Bulletin A1-9), Washington,
D. C.: Bureau of Naval Personnel, August 1961.

Habitual delinquency is a problem of major concern to operating
Navy personnel. Identification of personality characteristics asscclated
with delinqueucy rate constitutes a' first step in the development of mea-
sures for use in the early screening out of the habitual or fraequent offen-
der. This study wae conducted to determine whethar personality scales
measuring social maturity and conformity were related to delinquency
rate in a group of brig confinees, Significant relationships were found
betwaen these scales and delinquency rate. Present findings suggest the
advisability of investigating the predictive efficiency of measures of thesc
personality characteristics in other military settings,
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Lau, A, W., & Abrahams, N, M, The Navy Vocational Interest Inventory as
a _predictor of jnb performance (Research Report SRR 70-28)., Sar Diego,
CA: Naval Personnel and Training Research Laboratory, April 1970,

Little success has resulted from earlier attempts to develop
psychological instruments to predict the job performance of enlisted per-
sonnel, Given a valid instrument, men could be assigned to those jobs
for which thelr performance will be at a maximum. The purpose of this
research 1s to evaluate the validity of occupational Navy Vocational [nterest
Inventory (NVII) scales as a predictor of enlisted job performance.

The NVII was administered experimentally to incoming students at
seven Class, "A" schools varying widely in curriculum, Scores on Basic
Test Battery (BTB) subtests and Final School Grades (FSG) were also avail-
able as predictors of anlisted performance. Performance measures consisted
of gcores earned on the Report of Enlisted Performance Evaluation., Multiple
corraelations ware computed between various combinations of predictors, using
performance scores as the criterion.

NVII scales were found to he woderately related to performance
scores in three of the geven ratings. In general, little or no relationship
was found between interest scores and performance nor did the NVII scales
supplament BTB scores when the two were ¢ombined., Final Class "A" school
grades appeared to be more effective in predicting performance than either
BTB or NVII scores. Possible reasons for the low NVII validities observed
are: (a) job performance criteria not sufficlently differentiating and
relevant, and (b) samples too small for development of empirical performance
prediction keys.

Lecznar, W. B,, & Davydiuk, B, F. Airman Classification Test Batteries:
A sumnary (WADD-TN-60~135), Lackland Air Force Base, TX: Wright Air
Development Division, Air Research and Development Comnand, May 1960.

Assignment to training and jobs has been effectively accomplished by
the Air Force through the use of test batteries. 'fwo basic testing instruments
have been used: the Airman Classification Battery and the Airman Qualifyting
Examination. These two tests have been revised periodically to counteract
item obsolescence incurred by technology changes, to protect tedt security,
and to use new test theory. Revisions in test content, format, and adminfu-
tration also have been prompted by validation stuaies. This report compiles

a4 review of each form of these tests, together with development {nformation,
and citation of published reports,
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83, Lockman, R. F, Enliated selection strategies (CNS 1039). Arlington, VA:
Center for Naval Analyses, September 1974,

The efficiency and falrness of procedures used to select enlisted men
for the Navy and for schools, jobs, and advancement were examined. The litera-
ture on selection-taesting, training, and performance evaluation was reviewed.
Ways of increasing personal performance and opportunity are suggested.

84, Mackie, R. R, Factors influencing the use of practical performance tests
in the U, S. Navy. Proceedings of the 9th Annual Conference of the

Military Testing Association (1967), 32-40,

LT

o

This report describes a survey undertaken in 1962 to determine the

\ degree to which practical performance tests were being used in thz Navy, who
was using them, and what attitudes existed toward their use. Results showed
that, with the exception of the Radioman ratings, the operating forces did

not make extensive use of this type of test (or any other kind of formal test)
but depended almost exclusively on supervisory judgments as a means of evaluat-
ing performance. ,

S K e 2t

The reasons given for not using performance tests were generally that
(1) they're not practicable, (2) none are available, or (3) supervisory Jjudg-
ments are better, Serious concern is expressed that, due to a significant
underestimation by operational commanders of the degree of training required
to effectively operate and maintain today's complex wmilitary systems, the

85, Mackie, R. R., Ridihalgh, R. R., & Shultz, T. E. New criteria for tne
selection and evaluation of sonar technicians (NPRDC TR 81-13).
San Diego: Navy Personnel Research and Development Center, July .981,
(AD-B059 973L)

In the interest of improving selection and evaluation procedurcs for
operator personnel of current and future sonar systems, a number of standardized
and experimental selection tests were administered to a sample of students under-
going sonar operator training at the ASW Training Center, Pacific, The predictor
tests were later validated against typical academie (written test) criterla as
well as against meuasures of operational performance includlng tarpg.t detection,
report timeliness, target classification, and target tracking and localization,
It was shown that presently used sclection tests are totally inadequate ay pre-
dictors of operational performance though they do predict academic performance.
Use of a number of the experimental predictor tests would svbstantlally luprove
the selection process as measured by elther academic vr operational criteria.
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87.

Mackie, R, R., Wilson, C. L., & Buckner, D, N, Research on the develop-
ment of shipboard performance measures: Interrelationships between
aptitude test scores, performance in submarine school, and subsequent
performance in submarines as determined by ratings and tests (Technical
Report V). Los Angeles, CA: Management and Marketing Research
Corporation, October 1954.

This report describes research that was conducted to determine
the relationships among scores on a variety of aptitude tests, standing in
Basic Enlisted Submarine School, New London, CT, and subsequent performance
aboard submarines as measured by ratings, written tests, aud job sample tests,
The interrelationships of the several shipboard performance measures are
dascribed and the results of a factor analysis of the intercotrelations of
aptitude test scores and Submarine School criterla are presented.

Mackie, R. R., & High, W. S. Research on the development of shipboard perform-
ance measures: Supervisory ratings and practical performance tests ae
compilementary criteria of shipboard performance (Technical Report IX). Los

Angelas, CA: Human Factors Research, Inc., June 19539,

This report describes a shipboard follow-up study of the performance
of Navy Machinery Repairmen whose aptitudes, skills, interests and achievements
had been thoroughly studied two years earlier while they were in Class "A"

MR training. Shipboard performance was assessed by administering a practical

performance test requiring skill in the use of machinery repair equipment, and
by sacuring ratings by supervising petty officers of each person's ability to

perform the various aspects of the MR's shipboard job.

The results strongly suggested that performance tests and supervisory
ratings were beat regarded as complementary criteria of shipboard performance.
While these two measures did not correlate with each other, both correlated
significantly with many loglcal predictors, including aptitude and intereat

" measures, practical work during training, and predictions of success by Class

"A" gchool imstructors.

When the two shipboard measures were combined to form a simple com~
posite criterion, it was estimated that over 50 percent of the true variance was
accounted for by scores made two years earlier on a comblnation of scores made
on: (1) mechanical knowledge tests; (2) training projects involving the use
of lathe and milling machines; and (3) predictions by school instructors as
to eventual sultability as an MR.
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89.

Maler, M, H., & Fuchs, E, F. Effectiveness of selection and classification
testing (ARIBSS RR 1179). Alexandria,VA: Army Research Institute for the
Behavioral and Social Sciences, September 1973,

The various testing programs in the Army's enlisted personnel system
are described, and the raelationships between testing program, training content
and method, and utilization on the job are probed. A brief explanation {s given
of the methodology by which the effectiveness--that is, the validity--of the
tests is aestablished, Analysis of measures of performance in job training pro-
grams and ratings of performance on the job reveals that training performance
1s more satisfactory than job ratings for evaluating the effectiveness of
selectlion and classification tests. How well tests predict performance in job
training programs and the relationship between test scores and other indexes
of success are exumined separately for Negroes and whites,

Selection and classification tests through twenty years of research
and experience have demonstrated their effectivenesa im identifying potential
failures in Army training programs and for getting men into jobs where their
potential is beat utilized and they can best serve the Army., Aptitude test
scores are useful indicators of the level of proficiency and grade a man can
attain and of the time required to bring a trainee to a minimum level of per-
formance. The tests Are related to rate of promotion in the Army and ro civ-
ilian earnings after separation from service, Much the same ovder of relatlon-

ship holds for Negroes and whites,

The present report analyzes the general criticism of tests, and of
military tests in particular, that hys arisen in recent years. The analysis
supports the usefulness of testa in the Army's personnel systens.

McFarlane, T., Kantor, J. E., & Guinn, N. Correlates of successful on-the-job
performance in the Security Police (Alr Force Specialty Code B1XXX) Career
Field (AFHRL-TR-79~16), Brooks Alr Force Base, TX: Personnel Research
Division, Air Force Human Resvurces Laboratory, June 1979.

A Security Test Battery, tapplng pre-training blopraphic/demvgraphic
factors and post-training job experience factors, was admini{stered in the
field to 1,175 Security Pollce (81XXX) personnel. Job performance ratl:igs
were simultaneously collected on these personnel from thelr first-line super-
Using multiple lincar regression analysas, it was found that s

visors,
pre-training factors were significantly related to jub performance. 1t was
possible to cateporize these specific ftems into four major arcas:  age,
attitudes toward parcents and former teachefs, fandly's soclo-cconomle Siatus,
Frow the post-trainiog

and aspects of the individual's persanal Lifestyle.
job experlunce factors, 13 sipnifleant correlates ol job performince wo:s
found which could also be grouped Ineo four attitudinal areas:  toward open-
visors, the Alr Force {u gencral, eavivonmental factord, and co-worker-,
Crogg-application of these results indlcated reasonable generalizabilis
The potential cffects of manipulating these variabies through selection,

classificacion, and managemeut are discussed.
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90, McGrath, J. J, Human factor problems in anti-submarine warfare: Cross-
validation of some correlates of vigilance performance (Supplementary Note ,
to Technical Report 4), Los Angeles, CA: Human Factors Research, Inc., 3
February 1961, :

In an exploratory study of the correlates of vigilance performance
a number of significant correlations were found betwean psychological test
scores and measures of vigilance performance. In subsequent studies of
vigllance, cross~validation data were obtained and several additional tests
ware administered. The results showed that none of the 35 test if
variables studied ‘consistently predicted performance on auditory and visual ;
vigilance tasks. This negative finding was considered to be a reflection of _
the task-specificity :of individual differences in vigilance performance and A
R made questionable the possibility of selecting through the use of traditional '
psychological selection techniques the more vigllant performers for practical
vigilance tasks,

0l 91, McGrath, J. J., Harabedian, A., & Buckner, D. N. Human factor problems in

i1 anti-submarine warfare: An exploratory study of the correlates of vigi~ b/
¥ lance performance iTechnical Report 4y, Los Angelea, CA: Human Factors i

Resaarch, Inc,, February 1960, ,

TR

The purpose of this study was to investigate the relationship between :
@ large number of behavioral measures (psychological tests, threshold measures, 1
and subjective reports) and criteria of performance on vigilance tasks, The .
effort was directed toward ascertaining the types of hehavioral measures,
rather than the specific measurement instruments, that would be promising pre- M
dictors of vigilance performance.

O T T TR T T

Major findings were that: (1) None of the psychologlcal tests used &
in the study were valid enough to be useful by themselves in personnel selec- "
& tion; (2) Tests measuring clerical abilities appeared to be promlsing predic-
tors of the amount of decrement in detection performance suffered by indivi- e .
duals during watch, but did not appear to predict the overall performance levels;
(3) Performance on an auditory vigilance task was more predictable from psycho- 3
logical test scores than performance on a visual vigilance task; (4) There was :
| a gignificant correlation between brightness discrimlnation threshold amd per=- 3
ji o formance on a vigual vigilance task; (5) Subjects detected fewer signals when b
!
I
|
{
|

they reported feelings of tiredness; (6) Qualitative differences in vigilance
performance (sleeping vs not sleeping on watch) were more predictable from
psychological test scores than quantitative differences in vigilance performance
(percentage of signals detected); and (7) The percentage of signals detected on
watch was positively related to the amount of gleep the subject obtained the
night before watchstandlng. -
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93.

94,

Meranda, P, F, Navy petty officer promotion examinations as predictors of
on-the-job performance. Educational and Psychological Measurement, 1959,

19(4), 657-661,

A study was made of 40 Navy-wide petty officer examinatfons for
advancement in rating against a criterion of on-the-job performance in the
form of a l0=-discraete category rating scale, Samples ranged from 28 to 245
and were distributed among three petty officer pay grade levels, Median
validity coefflcients wera respectively ,49, .21, and .25 for examlinations
of petty officers, lst, 2nd and 3rd class., Twenty-four of the forty valid-
ity coefficlents ranged from .20 to .70, On the basis of these findings
it appears that the Navy-wide examinations for petty officers have sufficlent
validity to predict on-tha~job performance of candidates for promotion to the

next higher pay grade,

Mullina, C. J., & Winn, W. R, Criterion development for job performauce
evaluation: Proceedings from Symposium 23 and 24 June 1977 (AFHLR~TR=-
78~85), Brooks Alr Force Base, TX: Personnel Rasearch Division, Air
Force Human Resources Laboratory, Pabruary 1979.

This report consists of the proceedings from a symposiunm condu.ted
in San Antonlo, Texas. The purpose was to bring together several
tesearchers who have been recently concerned with various aspects of critorion
research to exchange ideas over a 2-day period, and to provide discugsion and
critique of the directions their respective research efforts are taking. More
formal presentations of work and ideas connected with criterion rusearch by
military sclentists comprised the central part of the 2-day period, It was
preceded by more informal material in the way of introductory :emarks, and it
was followed by summary material provided by a panel of five eminent researchers
from the civilian community who were invited to serve as expert consultants and
to give their views concernlng the work,

Plag, J. A.,, Goffman, J., M., & Phelan, J, D. The adaptation of paval en]iﬂtees
scoring in Mental Group IV on the Armed Forces Qualifilcation Test (NMIRU
Report No. 68-23). San Diego, GA: Navy Medical Neuropsychiatrie Reseurch

Unit, 1967.

This report has presented findings from a study designed to evaluate
differences in the adaptations of "average'" and mentally marginal saflor. dur-
ing 4 vyears of military service. Sailors with AFQT scores of 50 are ~ip-
nificantly superlor to Category IV enlistees on military performance measures
in which cognitive abilitics play an cnsential role. While Mental Group IV
sallors have appreciably lower rates of overall naval effectivencss, they do
not differ significantly from averape enlistees with respect to disciplilaary
and {1llness rates,
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Four pre-enlistment characteristics were found to be valid for !
predicting 4-year naval effectiveness among Category IV personnel. These 2
four variables wera years of schooling completed, number of school expulsions, E
AFQT score, and number of arrests. An actuarial table, showing the probability i
of naval effectivencss as a function of different combinations of these four -3
predictors, was constructed as a guide for the use of recruiting officers in k-
making decisions concerning the enlistment of mentally marginal applicants. ‘F

{ 95. Plag, J. A., & Hardacre, L. E, Age, vears of schooling, and intelligence as ﬁ
predictors of military effectiveness for naval enlistees (NMNRU 65-19), )

San Diego, CA: Navy Medical Neuropsychiatric Research Unit, July 1965.

|

’ The validity of age, education, and GCT score in the prediction of

- four criteria of 2-year military effectiveness were examined for a group of _
' 952 anlisteas who antered naval service in 1960, Subjects were graduated from 4
| training without being subjected to routine psychiatric screening procedures. j
f Thus, the findings are applicable as a guide for clinicians at training com- ;

| mands who regularly make decisions concerning the efficacy of service retention b
l ) for recrults who experience adjustmental difficulties in training. f;
\
|
|
\

The four criteria of effectivenass were pay grade level, division
officer ratings of adjustment, semi-annual marks, and record of disciplinary
or commendatory action. Data for the 952 subjects comprising thevalidation
sample were analyzed by multiple correlation procedures., Regression equations
were daerived for each criterion and cross-validoted on another subject group
of comparable size, " The relations of each of the three predlctors with the
four eriteria were found to be statistically significant and consistent from
criterion to criterion, When combined, each of the independent variables con-
tributed uniquely to the multiple correlations, but these were generally of
small magnitude, ranging from .26 to .45 for the cross-validation sample. E:

Charts waere constructed to facllitate the determination of predicted
criterion gcores from specific combinations of the age, education, and GCT
scora variables. In addition, the ahllity of predicted acores to differentiate
criterion subgroups and the odds of enlistees with specific predicted scores
falling into criterion subgroups were represented graphically.

e S A

96. Plag, J. A., Goffman, J, M,, & Phelan, J. D, Predicting the effectiveness of ;1
new mentul standards enlistees in the U.S. Marine Corps (NMNRU 71-42). ]
San Diego, CA: Navy Medical Neuropsychiatric Research Unit, 1970, P

This study compares the performance and adjustment of ''new mental stan- o
dards" Marines with enlintees of higher mental ability. About four out of ten 3
new standards Marines fail to complete a 2-year tour auccessfully, while only '
one out of four high ab{lity Marines fail to do so. Thirteen of 34 pre-enlistment
characteristics, 4 of 12 early training variables, and 5 of 17 later training ll
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98.

variables have significant valldities for predicting effectiveness during

a firsc toar of duty for low ability Marines. The best of these predictors
have beer. combined into tables of odds for ready estimaticn of the chances
that a recruit will successfully complete a Lwo-year tour. Use of these
tables of odds at recrulting stations could help in the selection for aenlist-
ment of Marine applicants most likely to serve effactively.

Plag, J. A, Predicting the military effectiveness of enlistees in the U,S,
Navy (69-23), San Diego, CA: Navy Medical Neuropsychiatric Research

Unit, 1969,

At each of four stages during the first enlistments of Navy Person-
nel, regression equations were derived for predicting military effactiveness.
While the composite validitics were not sgizable, they accounted for a signifi-
cant percentage of the criterion variance, and were Impressive when it is
considered that they represented predictions over a 2- to 4-year period. It
is of interest to note that the composite predictions of effectiveness made at
the termination of recruit training (Stage C) were not a great deal more accu-
rate than those made prior to enlistment (Stage A). 1In other words, the pre-
enlistment adaptation of applicants, as reflectad by school adjustment and
cognitive ability, accounted for almost as much criterion varilance as that
which was predictable from knowing enlistees' recruit training performance,

Plag, J. A., & Goffman, J, M. The prediction of four~vear military effective-
ness from characteristics (66-8). San Diego, CA: Navy Medical Neuropsy-
chiatric Research Unit, August 1966,

The purpose of this study was to examine the relation of background
characteristics of naval recruits to a 4-year criterlon of military effec-
tiveness. Sallors classified as rendering effective performances were those
completing thelr perlods of active obligated service and being recommended for
reenlistment, Linear multiple regression procedures were employed for the
purpose of daeriving an equatlion in which statistically signiflicant predictors
would receive optimal welghts and yleld a predicted score indicative of a sub-
ject's probabllity of naval effectiveness. Such probability estimates, it
was reasoned, could be of value to psychiatrists who regularly make decisions
to retain or discharge recruits from service.

For the experimental samples, totaling 3,630 sailors, it was found
that approximately 73 percent rendered effective service. A combination of
five recruit characteristics was found to glve the best prediction of the
4eyaar criterion . These were level of schooling, famlly stability, numbcer
of expulsions from aschool, Arithmetic Test score, and Mechanlical Test score.
Data apalyses indicated the derived composite multiple prediction of cffec-
tivenuss to be far more valld than clinicians' judgments at the time of the
initial recruilt training screening:interview. Suggested uses of computed
effactiveness probabilitles in the Navy's preventive psychiatry program at
recruit training commands were discussed.

A-50

[ G S T IO

L LT R SO




99, Plag, J. A. Pre-enlistment variables related to the performance and adjust-
ment of Navy recruits. Journal of Clinical Psychology, 1962, 18, 168-171.

For the purpose of investigating the predictive validity of one
type of information avallable to the cliniclan at the time of the psychia-
tric screening examination, an experimental inventory, composed of 195 ques~-
tions, selocted as measures of 11 areas of psychological development and
pre-service performance, was administered to 20,000 Navy recruits entering
training. Through an analysis of a sample of 6,195 cases, contained in a vali-
dation and a cross-validation group for differentiating within four criterila
of succassful recrult performance, seven psychological areas were delineated
as contalning the greatest number of significant variables, Highly valid
predictors were itemized for use as possible standards at recruiting stations
for the rejection of applicants with minimal adjustment and performance poten-
ciﬂln

.100. Plag, J. A., & Coffman, J. M. The utilization of predicted military effec- i
tiveness scores for selecting naval enlistees (69-6). San Diego, CA: {
Navy Medical Neuropsychiatric Research Unit, December 1968, '

Based upon the findings of this study, the following conclusions

seamed to be warranted: (1) Many more applicants were qualified for enliat-

ment into the Navy each month thau could actually be accepted; (2) the

salection ratio was more favorable for persounel qualified in AFQT Mental b

Groupe I-III than it was for perconnel qualified in Mental Group IV; (3) on b

the basis of differences in predicted effectiveness scores, the quality of '
~enlistees presently entering the Navy was considerably higher than the

quality of enlisteas who entered service in 1960; (4) there was no differuice

in the mean predicted effectiveness scores of applicants currently qualified

for enlistment and those actually enlisted. This finding suggested that, be-

cause of quota limitations, delays in enlisting applicants did not result in b
! a loss to the Navy of more personnel of high quality than of low quality; (5) ;
b although the reliability of predicted effectivenesu scores was less than : j
? ' optimal, it was considered to ba within the range of acceptability; (6) suffi-
' clent variability existed in the predicted effectiveness score of prospective !
| o enlistees to warrant the use of these scores for distinguishing between appli-
cants who should be enlisted and those who should not. It was estimated that "
as many as 4,500 of the ncn=-effective sailors who are currently entering the 7{
| Navy each year could be eliminated from service if predicted effectiveness 1
. scores were used for selecting personnel. . '




101.

102.

Plag, J. A., & Hardacre, L. E, The validity of age, education, and GCT score
as predictors of two-year attrition among naval enlistees (64-15)., San
Diego, CA: Navy Medical Neuropsychilatriec Research Unit, June 1964,

The validity of the predictor variables of age, education, and GCT
scora and the criterion of 2-~year attrition were examined for a group of
naval enlistees who entered service in 1960 and graduated from recruit train-
ing without beilng subjected to the process of pasychiatric screening. GCT
score and leval of educational achievement were found to be negatively
related to attrition, with the GCT relationship being nearly linear and
the education relationship approximating the cotangent function, Age, on
the other hand, showed a slight, but distinctly hyperbolie relationship
with the criterion, the lowest discharge rates occurring among l8-year-old
enlistees. As a result of interaction effects between predictors, it was
found that younger enlistees who are high school graduates and possess high
GCT scores had the lowest ratas of dilscharge of any group, while highest
rates of discharge occurred for enlistees who were also 17 years of aga,
but who had little schooling and poasessed low GCT scoras., Probabillity
tablas, which can bse used for preaicting retention from a combination of
educational level and GCT score, were conatructed separately for each of
threea age catagories.

Robertson, D. W., Ward, 8. W., & Royle, M, H, Evaluation and prediction of
Navy career counselor effectivenass (NPRDC TR 77-38), San Diego, CA: Navy
Personnael Research and Development Ceuter, June 1977. (AD-A042 032)

The Navy's Career Counseling Program assigns senior petty officers
knowledgeable in the Navy's training and career programs to assist enlisted
personnel in taking advantage of relevant career opportunities. Selection

' proceduras were developed to identify senior petty officers who would bhe

most concerned and effective in providing career guldance service, Criter-
ion data were acquired directly from the counselees who evaluated such coun-

selor bahaviors as pleasantness, thoroughness, and interest in the counselee's

concernd. Noncognitive predictor Instruments adminigtered to counselors
included the Guilford Tests of Social Intaelligence (GTS1), Comrey Personalfity
Scales (CPS), Strong Vocational Interest Blank (SVIB), Dole Ideal Counsulor
Adjective Check List (ICAC), and a locally daveloped Blographical and Atti-
tudinal Inventory (BAL). Scoring keys to predict counselor effectivencss
ware empirically constructed, and standard keys were validated for the GTSI,
the CPS, and a cognitive test, the Navy Basic Test Battery (BTB).

Counselaeas evaluated counselors favorably on pPleasantness, concern,
and avareness. Younger counselces evaluated counselors Ln tha 32-34 year
age range highest, and low aptitude counselees evaluated counselors' helpful-
ness more highly than did high aptitude counselees, Neither the counselor's
sanlority level nor BTB scores were related to counsclees' evaluations. 1In

A-32

I T =S S

ot o

Ptk oz

2 et 2= T




103.

cross-vaiidation of the noncognitive predictors, validities for standard keys
ranged from near zero to the low 20s, while validities for the empirically
constructed keys ranged from near zero to the 40s., For selection ratios
ranging from 30 to 70 percent, use of the keys would yield proportionate
improvement of from 8 to 26 percent.,

Use of the empirically constructed key for the CPS was recommended
for Navy Counselor selection. Further validation of the BAI/ICAC composite
key was recommended, as was validation of all three keys for use with other
jobs involving counseling activities.

Sands, W. A, Development of a revised Odds for Effectiveness (OFE) table

for screening male applicants for Navy enlistment (NPRDC TN 76-5). San
Diego, CA: Navy Personnel Research and Development Center, April 1976.

The original Odds for Effectiveness (OFE-1l) table was designed
to estimate the probability that a man would render effective triaval ser-
vice as a function of: (1) aptitude taest score, (2).number of years of
school completed, (3) number of expulsions/suspensions from school, and
(4) number of arrests. However, after the OFE-1l table was implemented
in the beginning of 1973, Navy recruiters experienced increasing diffi-
culty in obtaining arrvest information. The purpose of this investigation
was the development of a revised 0Odds for Effectiveness (OFE-2) table
that would not require arrest information for enlisted applicants.

A sample of persons (N = 3,649) entering the Navy in 1960-61
was divided into a development sample (N = 2,471) and an evaluation sample
(N = 1,178)., The proportion of each group that rendered effective service
(base rate) was 0.73 for the development sample, 0.72 for the evaluation
sample, and 0,72 for the total sample.

Statistical analysis in the development sample yilelded an equation
designed to generate probability of success estimates for all persons in
the evaluation sample., -The point-biserial cross-validity between predicted
performance and actual performance was 0,315, Finally, for the sake of sta-
bility, the development and evaluation samples were combined and a multiple
regression equation was developed on the total sample (N = 3,649). This
equation was used to produce the probability of success estimates in the
OFE~2 tabla.

It was recommended that the Navy Reerufting Command replace the
OFE-1 table with the OFE-2 table. This was done and the OFE-2 table became
operational on 1 October 1975. An ongoing NAVPERSRANDCEN research effort
was designed to provide an updated version of the OFE table (OFE-3) based
upon recent recruit input.
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Sands, W. A. Screening male applicants for Navy enlistment (NPRDC TR 77-34).

San Diego CA: Navy Personnel Research and Development Center, June 1977,
(AD~-A04C 534)

Recently, the Navy has experienced a premature attritlion rate of
more than cne in every three newly enlisted persounel, The purpose of this
effort was the development and evaluation of a new screening lnstrument that
could be used by Navy recruiters in the field to estimate an applicant's
probability of surviving the initial 3 years of service. Using this new
instrument, the Prediction Of Enlisted Tenure - Two Years (POET-2) model,
those applihantb “with a low - probability could be screened out, reQulLing
in a decrease in premature attrition., Essentially all nonprior service
males enlisting during 1973 were included in the gtudy (N = 68,616). Pre-
data included: (1) aptitude test score, used to determine mental group, (2)
years of school completed, (3) age at active duty base date, and (4) number of
primary dependents. The dichotomous criterion was survival (72%) vs loss (28%).
after a median 2 years of service. The model developed on the total sample
evidenced a wultiple point-bigerial validity of ,31. Double cross-validation
evidence showed that the model will produce reasonably accurate and stable
predictions. Management-oriented information was prepared that illustrated
the various congsequences of employing alternative cutting scores. This per~
mitted examination of the tradoffs involved in setting standards in the light
of the current supply and demand picture for nonprior service enlisted males,

Schultz, D. G., & Siegel, A. I. Post-training performance criterion devel-
opment and application: A selective review of methods for measuring
individugl differences in on-the-job performance. Wayne, PA: Applied
Psychological Services, July 1961,

For several years, Applied Psychological Services has been carrying
out research in the development and application of criteria for assessing
the proficlency of Naval techniclans in various technical specialties. Beforve
undertaking additional work, it seemed wise to evaluate the cutrent "state of
the art'" with respect tv methods for the wmeasurement of iadividual differences
1. on=the~job performance. This report considered recent progeess in the
area and attempted to point up a number of important issues which requive
investigation and clarification at this time,

Job performance appraisal techniques which have been used were dis-
cussed, These included production records, interviews and questionnaires,
work sample and situation tests, appraisal of exccutive performance, and
rating scales. Criterion analysls was reviewed in terms of intercorrelation
and factor analysis, scaling, and reliabllity, fincluding job performance
chunges over tinme.

Important current issue in the field of job performance measurement
discussed were problema assoclated with the dimensionality of performance
criteria, their selection and evaluation, their predictability, thelr ultimacy,
and the influence of environmental factors.
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It was concluded that therewas need for an Integrating conceptual
framework to order and organize the field of measuring individual differences
in on-the-job performance and to provide a more satisfactory basis for eval-
uating on-the-job performance,

Seymour, G. E., & Gunderson, E, Attitudes as predictors of adiustment in
extremely isolated groups (NMNRU 70-37). San Diego, CA: Navy Medical
Neuropsychiatric Research Unit, July 1970,

An analysis was conducted of the relative predictabillity, using
attitude items as predictors, of five adjustment criteria in three occupational
groups that participate in the U.S. Antarctic Research Program. Specificity
of items for the various criteria and groups was characteristic. The Navy
construction (Seabee) group was most predictable of the four apecific cri-
terion scores. This type of analysis lelped to define the contributions
of a particular set of attitude items to the prediction of specific aspects
of adjustment for varied work roles in an unusual and extreme environment.

Sharp, L. H., Helme, W. H., & Boldt, R, F, Prediction of success in admin-
istration and machine accounting jobs (PRB Technical Research Note 94).
Washington, D.C.: Personnel Research Branch, TAGO, DA, June 1958.

This study was one of a series evaluating aptitude area composites
of the Army Classification Battery (ACB) for effectiveness in predicting
performance in seven jobs in the Clerical Occupational Area. Scores on the
ACB, .on ACB test composites, and on final grades obtafned in Army school
courses prerequisite.to assignment, were compared with superviscr and asso-
clate ratings of job performance of a total of 1301 men. Aptitude Area GT,
General Technical, was as valid a selector for five of these jobs as was
Aptitude Area CL, Clerical, currently in operational use, and slightly more
valid for the two remalning jobs, A consideration of both job and prior
school validity results indicated that substitution of GT as the selector
for certain of these courses designated to train men in certain of these
jobs was justified.
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108, Sharp, L. H., Helme, W, H.,, & White, R, K. Prediction of success in selected
clectronics repair jobs (PRB Technical Research Note 92). Washington, D,C.:
Personnel Research Branch, TAGO, DA, April 1958,

This study was one of a seriles evaluating the Army Classification
Battery (ACB) for effectiveness in predicting performance in five electronics
and electrical equipment repair jobs. Scores on the Army Classification Bat-
tery, on ACE test composites, and on final grades obtained in Army =mchool
courses prerequisite to assignment were compared with gupervisor and associate
ratings of job performance of a total of 747 men. Aptitude Area EL, Electronic,
was the best avallable selector for four of the jobs, although, in general,
validity was low. Aptitude Area MM, Motor Maintenance, was more valid than EL
for the fifth job-~that of Powerman--and a recommendation was made for an appro~
priate shift in Aptitude Area selector for the prerequisite course,

109. Siegel, A. I., & Wiesen, J. P. Experimental procedures for the classifica-
tion of naval personnel (NPRDC TR 77=-3). San Diego: Navy Personnel Research
and Development Center, January 1977, (AD-A035 744)

= Two concaepts--miniature Job learning and evaluation and assessmeunt
;o center methodology--waere woven into a technique for evaluating and classify-
ing paersonnel for technically oriented joba. The concepts are presented and
the resultant evaluative methodology described. Trial work indicated accept-
able internal psychometrlc characteristics and considerable acceptability for .
the methods and approach. ,

110, Siegél, A. I., & Bergman, B, A. Nonverbal and culture fair performance
prediction procedures. I. Background, taest development, and initinl
results, Wayne, PA: Applied Psychological Services, Inc., June 1972.

|
L
|
|
The logic and initial results were described of a program in the |
development of unique measures for assessing the potential of "low aptitude” !
persomnel for certain Navy rates. The logic was based on the conjecturo that ‘;
recruits who could learn a sample of the job requisites in a mini on~the-job
training situation would demonstrate the same ability on the job, This hypoth-
esis was held to apply regardless of any recruit's low score on the usual [
classification tests. The initial and criterlon tests were described and the I
correlations among the minl job-learning test results and the usual Navy pre- !
dictors were given. The results of a factor analysis of a questionnaire f
related to cultural deprivation were given, and the relationship of the derived I
cultural deprivation scores both to the usual Navy classification tests and the
job learning tests were given, f
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Siegel, A, I., Bergman, B, A., & Lambert, J. Nonverbal and culture fair
performance prediction procedures. II. Initial validation. Wayne, PA:
Applied Psychological Services, Inc., September 1973.

The intial validation of a nonverbal, culture fair battery of. tests
for predicting performance of Navy machinist mates was described. The battery
aspect of a Job can serve as a predictor of ability to learn the job as a
Journeyman. The battery was administered to 50 black and 49 white recruits
who were below the minimal aceeptable score for admission to the machinist
mate school training, as measured by the usual Navy written tests., These
recrults were placed on the job and their level of competence was measured
through work sample performance test methods nine months later. It was pos=
sible to acquire certain criterion data for 29 of the black and 25 of the
white subjects, The results indicated that the performance battery correlated
higher with the performance criterion than the usual Navy tests, In a con-
siderable number of cases, the "low aptitude' sample performed better on the
criterion tests than persons in a control sample who had surpassed the mini-
mal acceptable Navy test scores and who had entered the speclalty after attend-
ing the Navy school for machinist mates,

Siegel, A, I., & Leahy, W. R. Nonverbal and culture fair performance
rediction procedures. III. Cross validation. Wayne, PA: Applied
PsychoiogicaI Services, Inc,, March 1974,

A cross validation of findings relarive to the value of a fair test
concept was presented. The concept was based on the conjecture that persons
who demonstrate the ability to learn a sample of the tasks of a job would,
glven appropriate on-the-job training, be able to achieve an absolute pro-
ficiency criterion of job success. An initial validation (conducted after
the sample had 9 months job experience) had provided support for this
contention. The cross validation (conducted after the sample had 18 months
of job experience) similarly supported the contention. However, as antici-
pated, attenuation of predictive power was demonstrated in the 18-month
ceross validational follow=up, For the 9-month follow-up, the concept
ylelded discriminant functions that provided 74 percent correct classifica-
tion. For the 18-month follow-up, 62 percent correct classification was
demonstrated.
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Siegel, A. I., Schultz, D. G., & Benson, S. Post-training performance cri-
terion development and application: A further study into technical
performance chaeck list criteria which meet the Thurstone and Guttman
scalability requirements. Wayne, PA: Applied Psychological Services,

March 1960,

This study was one of a series by Applied Psychological Services
in the development and application of criteria for post-training performance
evaluation in the Navy. The specific purposes of this report paralleled
those of an earlier report by Siegel and Benson. Thedir work utilized the
sicills invelved in the work of aviation electronics techniclans, whereas thisg
study was based on the skills of the aviation machiniast's mate and involved
three phases. In the first phase, the hypothesis that skills are scalable in
the same manner as attitudes and the sensory phenomena which have been pre-
viously scaled psychophysically was investigated, Three checklists were
developed for the skills reflected by the tasks performed by the aviation
machinist's mate, Two of these were shown to meet the criteria for a
Thurstone aqual-appearing interval scale, while the third did so enly in a
very rough sense, The two most discrepant of these lists were subj.cted to
a Guttman analysis. One of the two checklists scaled according to Guttman's
gtandards. The other, which had scaled only roughly in the Thuratone anaiysig,
did not scale, Although these results suggested support for the hypothesis,
the discrepant data raise some question as to the generality of the hypothesis
a8 applied to aviation machinist's mates, Some possible explanations for the
findings were discussed,

In the second phase, the hypothesis that the measured level of per~
formance of the aviation machinist's matewould show a positive correlation
with Naval attitudes as measured through an attitudinal inventory was inves-
tigated. The results suggested little, Lf any, support for this hypothesis,
All obtained correlations between attitudinal inventory scores and the post-
training performance evaluation scores were low, The third phase consistad
first of an examination of all the intercorrelations among various predictors
(attitudinal inventory scores, GCT, ARI, MECH, CLER, and final class average)
and fleet performance; second, this phase involved the development of an
equation to predict Scaled Technical Training Check List (STTCL) scores,
Although no one variable had a high correlation with STTCL scores, the mul-
tiple correlation coefficient was found to be .42 for a combination of three
attitudinal questionnaire subscores and a clerical aptitude test.

The rasults were felt to be consistent with the results of the
Siegal-Banson study, with the possible exception of the lack of scalability
for one of the chaecklists,
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Siegel, A, I., & Benson, 8. Post-training performance criterion develop-
ment and application: Technical performance check list criteria which
meet the Thurstone and Guttman scalability requirements. Wayne, PA!
Applied Psychological Services, December 1959,

This report presents the results of five separate but related
substudies: Substudy I and Il invegtigated the hypothesis that skills were
scalable In the same manner as are the attitudes and the senscry phenomena
that had been previously scaled psychophysically., Three scales meetiug
the Thurstone criteria were developed for the skills underlying the tasks
performed by the nuval aviation alectronics technician, 1t :.a3 also shown
that these scales maet the Guttman criteria of scalability. Accordingly,
within the framework of this study, this hypothesis can be regarded as
substantiated,

Substudy I1I investigataed the hypothesis that the measured level
of performance of aviation electronics technicians will show a positive
correlation with naval attitudes as measured through an attitudinal inven-
tory. Little or no relationship was found to exist between naval attitudes
and fleet proficiency, as measured in this study.

Substudy IV investigated the relationship between various "predic-
tovs" and the post-training performance effectiveness of naval aviation
clectronics technicians, Of the predictors investigated, no one predictor
per se was found strong enough for practical individual prediction of fleet
performance. A multiple R of .44 was achieved through a combination of
Genaral Classification Test scores and certain attitudinel variables,

Study V compared, in terms of maximum possible prediction, the
powar of the manifest structure analytic technique with the regression tech-
nique. The regression technique was found to be more powerful.

Sprunger, J. A., & Armore, 8. J. Drediction of success in clerk jobs
(PRB Technical Research Note 68), Washington, D.C.: Personnel Research
Branch, TAGO, DA, December 1956,

An evaluation was made of the effectiveness of two-test composites
of Army Classification Battery test scores for predic! ng job succeas of
Claerks training in MOS 4405. The ACB test scores, the previous operational
Aptituda Area scores, and scores on other potential composites were compared
with ratings of on-the-job success of personnel in each of four job samples,

Two-tast composites of the Army Clerical Speed Test plus the Arith-
matic Reasoning Test (ACS + AR) and the Army Clerical Speed Test plus the
Reading and Vocabulary Test (ACS + RV) were effective predictors of both
Clerk success on the job and of Clerk course final grades.
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Sprunger, J. A., & Armore, S. J. Prediction of success in cook jous (PRB
Technical Research Note 67), Washington, D.C.: Personnel Raesearch
Branch, TAGO, DA, December 1956,

An evaluation was made of the effectiveness of two-Lest composites
of Army Classification test scores for predicting job success of cooks
trained in MOS8 1824, The ACB test scores, and previoua operational Aptitude
Avrea III scores, and scores on other potential composites were compared with
ratings of on-the-=job success of personnel in two samples of 237 each. Although
there are sevaral potentially gecod predictors of course success, there 1s a nead
for a better predictor of on-the-job success than was identified in this study.

Standlee., L. S., & Abrahams, N, M. Selection of Marine Corps Drill
Instructors (NPRDC TR 80-17), San Diego, CA: Navy Personnel Research
and Development Center, March 1980, (AD-A082 966)

The purpose of this effort was to as3ist the Marine Corps in more
accurately predicting the success of prospective drill instructors. Students
entering Drill Instructor (DI) school (N = 759) were administered an expari-
mental test battery that covered both intellectual and motivaticnal factors,
Analyses of responsas showed that a composite score of volunteer status,
Caneral Clagsification Test score, and level of education, and a Bilographlcal
Quastionnaire scorae were predictive of performance in DI school. Performance
in DL school was the best single predictor of performance on the job,

Swanson, L., & Anderson, A, V. Peer ratings as an immediate criterion
of Sonarman pexrformance. 1II. Relationship between peer ratings and
shipboard rating measutes (PRFASD Report No, 85). San Diego, CA:
Naval Personnel Research Field Activity, August 1955,

The purpose of this study was to evaluate the use of peor ratings
obtained at the Flecet Sonar School, San Diego, ns an immedinte criterion of
sonarman performance by relating them to shipboard performance as measured
by the Shipboard Rating Scale for Sonarmen., Reliabilities of peer ratings
ware datermined by the split-half method and corrected by the Spearman-Brown
formula. Ratings by peers, rankings by instructors, and school measures
wera related by correlational methods to sonarman shipboard performance as
measured by supervisors' ratinge obtained with the Shipboard Rating Scale
for Scnatmen. Selection measures were also included in the analysis.
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At the time of shipboard evaluations, all of the men in the sample
had had 6 or more months of shipboard experience following graduation
from the Basic Sonarman Course 560 at the Fleet Sonar School, San Diego.
Shipboard rating scales were obtained from February 1953 to February 1955 on
a sample of 203 subjects who had no fleet experience before entering sonar
school,

For peer ratings, obtained on 82 groups of from 7 to 13 students
at the end of sonar school training, the median reliability was .87, Peer

"~ ratings appeared to be related to school performance measures to a moderate

degree., The correlation between peer ratings and shipboard performance as
measured by the Shipboard Rating Scale for Sonarmen total score was low,
but significant at the 1 percent level; the probable magnitude of the true
relationship was in doubt because of the unknown reliability of the ship-
board criterion,

Bacauge the demonstrated relationships between peer ratings and
performance in either school or in the fleet are so low as to have little
practical value, peer ratings were not recommended for operational use.
It was recommended that no further evaluation of peer ratings as an im-
mediate criterion of sonar performance should be attempted until more
adequate measuras of shipboard Sonarman performance were available,

Swanson, L. Relationships among aptitude, school and shipboard measures
for Sonarment An analysis with revised criterion measures. San Diego,

CA: Naval Personnel Research Field Activity, December 1955,

The primary purpose of this study was to validate current selection
requiramants for sonar school against school grades and shipboard performance
as measured by a shipboard rating scale. A secondary purpose was to inves-
tigate the ralationships between a group of tests, experimentally administered
at the beginning of sonar school training, and school performance. For two
Kay Waest groups and one San Diego group, correlations among selection tests,
school grades, and shipboard performance were determined. For a second San
Diego group, correlations among selection tests, experimental tests, and
school parformance were computad., Biserial and multiple correlations betwean
predictor tests and the graduate-drop criterion ware determined. Analysis
of cutting ®cores on the General Classification Test (GCT), Arithmetic Test
(ARI), and tha Elaectronics Technician Selectlon Test (ETST), were made to
determine their value for sslection of sonar atudents. '

Findings ware that (1) GCT and ARl are generally significantly
ralated to phase and final grades in sonar school; (2) the Sonar Pitch Memory
Test 18 a good predictor of Sound Recognition Group Trainer (SRGT) grade in
sonar schoolj (3) in this restricted population none of the selection tests
1s significantly related te shipboard performance; (4) phase and final school
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grades are significantly related to performance aboard ship in two of the
three yr-ups where this type of information is availlakle; and (5) of the P
experimental variables, ETST 1s the best predictor of the graduate-drop A

critgrica in sonar school,

o it i

Thomas, P, J. An evaluation of methods for predicting job performance of
Personnelmen (Technical Bulletin STB 72-4). San Diego, CA: Naval
Personnel and Training Research Laboratory, September 1971.

Attention has bsen focused upon Navy ratings that
represent contact points between Navy policies and the enlisted men and
thelr dependents, The Personnelman (PN) rating was the subject of one
recent study in which PN selection test sccres were found to correlate
satisfactorily with school grades, The purpose of this follow-up study
was to determine: (l) correlations between selection test scores and
on-job performance measures; and, (2) if various experimental tests
administered to PN students in school are related to performance in the
PN rating. Job performance evaluations were obtalned for samples of PNs
six months after graduation from A School from the Report of Enlisted
Performance Evaluation (NAVPERS 792) and from an experimentnl Personnel-
man Supervisor's Questionnaire. Basic Test Battery (BTB) scores, exper-
imental test data, and school grades were validated against the criteria
of job performance. Comparisons were made among the four samples of
school graduates and between men who entered the schools from the fleet

and diractly from recruit training. )
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Measures obtained at the end of school training, i.e., Peer Rat-
ings, Instructor's Ratings, and Final Schoal Grades (FSB), were substan-
tially related to job performance (rs ranged from ,23 to .35 with the totul 3
sample and achieved .60 in one school)., The BTB teats used for assignment
to PN school, GCT and ARI, also were significantly correlated with job
petformance with rs ranging from .14 to .19. The CLER Test was virtually
unrelated to PN job performance. None of the experimental memory tests and
neither of the vocational interest scales were consistently correlated with |

the criteria to a significant degree. I

Vineberg, R., & Joyner, J. N, Paxformance of men in different montal
Asscsement of performance in mselected Navy jobs

categoriest 2,
(Tech Rpt 78-1), Carmel, CA: Human Resources Research Organization,
September 1978,

Worker-oriented and job-oriented supervisor rating instruments that
-could be used to evaluate the elemonts of behavior and performance of tasks
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in a job were developed, The job performance of persons in Mental Categories
1-4 was nssessed in a variety of Navy jobs in pay grades E3-E5. There is no
clear evidence that persons in lower mental categories were less effective

. either in the rated quality of théir performance or in the number and char-
acteristics of the duties they performed. Supervisors perceived the most effec-
tive job incumbents in pay grades E3 and E4 to be persons in either the high-
est or lowest mental categories and the most effective incumbents 1in Grade

E5 to be persons in the lower mental categortes. This pattern may be inter=-
prated In terms of (1) the relative importance of technical factors and non-
technical factors in job performance and their influence on ratings of per-
formance, and (2) selective processes which favor the acquisition and reten-
tion of affective performers in the lower mental categories.

~ v

[ 122, Vineberg, R., & Taylor, E. N. Performance in four Army jobs by men at
: different aptitude (AFQT) levels: 3. The relationship of AFQT and
b job experience to job performance (HumRRO TR-72-22). Alexandria, VA:
y Human Resources Research Organization, August 1972,

) b To provide information on performance and characteristics of effec~

3 tive and ineffective marginal personnel in the Army, a study has been made

{ of approximataly 1500 men with experience ranging up to 20 years in four
different Army MOSs. The study included a group of men with Armed Forces
Qualification Test acores in the marginal range and a comparison group of men
in the same jobs, but in the upper AFQT levels. This report, the third in a
serles, described the bulk of the major study findings, including comparisons

of the performance of men in different mental categories with different amounts
of job aexperience, comparisons of the performance of apecial subgroups (Negroes
and Caucasians, inducteess and enlistees, and men with formal and on-the-job
training), an analysis and definition of acceptable performance, and a pro-
cadure for using job knowledge tests to screen ineffective performers.

123, Vineberg, R., & Tayloxr, E. N. Performance in four Army jobs by men at
different aptitude levels: 4. Relatlonghips between performance
criteria (HumRRO TR 72-23), Alexandria, VA: Human Resources Research

' Organization, August 1972,

A sftudy was made of approximately 1800 men with experience ranging
to 20 years in five different Army MOSs to provide information about the
parformance and characteristics of effective and ineffective marginal person-
nel in the Army. The study included a group of men with Armed Forces Quali-
fication Test scores (AFQT) in the marginal range and a comparison group of
men in the same jobs, but in the upper range of AFQT scores. Performance was
maasured by intensive job sample tests, job knowledge tests, and supervisor
ratings. Biographical questionnaires, a battery of published and experimental
tasts, and Army raecords provided information about background, personal char~
acteristics, and military experiences. This report, the fourth in a series
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presenting the extensive data and analyses, examined the determinants of job
behavier and described the relatjonships among the three performance criteria

used in the study: Job sample tests, job knowledge tests, and supervisor ratings.

Weeks, J. L., Mullins, C. J., & Vitola, B, M. Airman classification batteries
from 1943 to 1975: A review and evaluatiod” (AFHRL-TR-75-78). Lackland Aly
Force Base, TX: Personnel Research Division, Air Force Human Resources
Laboratory, Dacember 1975,

From 1948 to 1975, the United States Air Force employed ten different
multiple batteries for the purpose of either classifying or selecting and clas-
sifying nonprior service enlistees. Each of the different batteries was
described and evaluated in terms of standavdization, reliability, and validity,

Wilcove, G. L., Thomas, P. J., & Blankenship, C. The use of preenlistment

variables to predict the attrition of Navy female enlistees (NPRDC SR 79-

25), San Diego, CA: Navy Personnel Research and Development Center,
September 1979,

Although the attrition rate for first-term enlisted women has been
decreasing, it is stlll unacceptable to the Navy. The purpose of the prescnt
study was to conduct the exploratory research necessary to develop a question-
naire for screening female applicants, Attrition factors were identirfied from
interviews and from research on turnover, mental health, sex roles, and vgca-
tional choice. These factors were used to construct two experimental ques-
tionnaires (QUEST 1 -and QUEST 2), One or the other of the questionnaires was
administered to each of 997 female recruits. Empirical keying was employed
to create 'responge~option" scales to predict attrition, which were then
validated. Thirty-eight items were found to be significantly related :o attri-
tion, and an astimated cross-validation R of .30 was obtained in a multiple-
regression analysis, A response-option scale constructed from the unigue
QUEST 1 items yielded the highest validation correlation, - .25. The 25 items
should be evaluated further, and psychometrically und legally inappropriate
items should be dropped. An attempt should then be made to determine whether
remaining items improve prediction over and above the \rmed Services Voca-
tional Aptitude Battery, and a similar determination should be made for a
"sacond generation" response-option scale.

Wiley, L. N. Across-time prediction of the performance of airman adminis-
trators and mechanics (AFHRL-TR-74-53). Lackland Air Force Base, TX:
Occupational Research Division, Air Force Human Resources Laboratory,
July 1974,

It was found that gupervisors' ratings of Administration Special-
ists' and Aivcraft Mechanics' job performance were predictable across tine,
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Airmen in duty AFSCs 702X0/70490 and 431X1/43190 were rated on overall job
performance and 65 traits, After 2 years for mechanics and 3 years

for administrators, the available airmen were located and rerated, More than
half were rated by two supervisors on each occasion, which permitted testing
the agreement between raters for airmen at the same skill levels, At least

16 parcent of the Time 2 performance variance was predictable from trait ratings

with multiple Rs from .40 to .47, The first overall performance ratings
made less prediction than did the 65 trait ratings taken as a whole. The
results helped to support earlier findings, on samples which included these
airmen, that the traits important for the performance of mechanics differed
somewhat from the traits important for administrators, and that skill
levels within ladders differed in their trait requirements, The traits used
were statements of consistent work behaviors, as distinguished from vague
generalizations,

Wiley, L. N, Airman job performance estimated from task performance ratings
(AFHRL-TR~76-64), Lackland Air Force Base, TX: Occupation and Manpower
Research Division, Air Force Human Resources Laboratory, Octobur 1976.

’

An experiment was conducted to determine whether a job performance cri-

terion could be developed from averaging airman performance of separate
tasks, Airmen who had completed job inventorieg in the supply field, AFSCs
645X0 and 647X0 from all commands and locations in 1967-1968 were rated by
two supervisors in a confidential study. The immediate supervisor and
another supervisor wers demanded, with complaete rating data and an accep-
table job inventory. Despite stringent sctipulations, 244 airmen, repre-
senting all supply levels and locations, were rated by two supervisors,
providing 488 independent sets of ratings. These included an overall rat-
ing, ratings on 65 work behavioral traits, performance ratings on all tasks
the supervisor was certain the airman performed, and a time-to-train rating
on each task in the inventory. The mean task performance rating and the
mean task trainability rating were computed. The three criteria of overall
performance rating, mean task performance rating, and mean task trainability
rating were compared through cross~correlations and cross-regressions, using
both the 244 airmen data and the maximum set of 488 observations. The cross-
validity of the overall criterion was .58, compared with .56 for the mean
task performance rating and .43 for the mean task trainability rating. The
regressions showed large contributions from the work behavior ratings, but
from the data of record, including grade and job difficulty indices, the
contributions were nonsignificant.- The mean task performance rating was not
cost effective for lower lavel airmen from the standpoint of rating time
cousumed. However, the possibility remained open that it might be cost
effective for upper level airmen when combined with securing information
about the requirements of unusual tasks,
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Wiley, L. N., & Cagwin, L. P, Comparing prediction of job performance
ratings from trait ratings for aircraft mechanics and administrative
airmen (AFHRL-TR~68-108). Lackland Air Force Base, TX: Personnel
Research Division, Air Force Human Resources Laboratory, October 1968,

Supervisors in all commands rated aircraft mechanics on overall
job performance and on 65 work-related trajits., Of 1,290 ratees, there wuere
852 who vere rated by each of two supervisors, providing samples of 83 in
DAFSC 43131, 418 in DAFSC 43151, 274 in DAFSC 4317}, and 77 in DAFSC 43190,
Trait predictions of overall performance yielded R°s ranging from .78 to .94,
and cross-validation R2s from .33 to .86. Interpretations involved compari-
sons with previous findings obtained from ratings on administrative airmen,
The analyses added confirmation in a different career ladder of most of the
administrative ladder findings and suggested that there are some areas where
the interpretations cannot be generalized from one work situation to another.
It was concluded that any supervisor should be able to make this type of rat-
ing if given opportunity to observe the man. Particular attention should be
given to the opportunity of supervisors to observe men,

Wiley, L. N. Describing airman performance in the administrative career

ladder by identifying patterns of trait ratings (PRL~TR~66-13),
Lackland Alr Force Base, TX: Personnel Research Laboratory, Aerospace
Medical Division, Air Force Systema Command, November 1966,

Trait ratings were used to account for the variance in airman per-
formance reports and in overall experimental performance ratings. Airmen in
the administrative career ladder, DAFSCes 70230, 50, 70, and 70490, across
all commands, were rated by supervisors on overall performance and on 65
traits. Current overall airman performance reports (APRs) were obtained from
base records. Among the 2,606 sets of ratings with complete data, 1,083 indi-
viduals were evaluated twice, representing personnel rated by two supervisors.
Broken down by skill levels, the smallest N was 140, for 9-level men who had
been rated twice, Using data undifferentiated by skill, in which a man might
appear twice if so rated, trait ratings accounted for 70 percent of the
variance in experimental performance ratings and about 43 percent of the
variance in APRs, after grade was removed as a puedictor. When data were
sorted by skill level, prediction held up in all skills except DAFSC 70270,
where it dropped to 60 percent, Patterns of traits which were more predic-
tive of performance in one skill level than snother were found, and these
patterns could be sensibly interprcted in terms of the expected demands of
the jobs. 1In a crousg-validation against different raters, the proedictive
advantage of selected patterns was found to be statistically sipnificant
for the 5-, 7-, and 9-skill levels. The study was discussed in terms of its
implications for criterion development, particularly in respect to its place
in the sequence of current criterion research studies.
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Wiley, L, N. Familiarity with subordinates' jobs: Immediate versus secon-
dary supervisors (AFHRL-TR-75-7). Lackland Air Force Base, TX: Occupa-
tional and Manpower Research Division, Air Force Human Resources Laboratory,
June 1975,

A test was made of the hypothesis that only immediate supervisors
know encugh about their subordinates' job activities to render job performance
ratings., Palrs of supervisors who rated the quality of performance of Supply
airmen had identified themselves as immediate supervisors and other-than-
immedlate supervisors. These pairs, working independently, rated the same
airmen on how well they performed individual tasks. Each supervisor was asked
to rate each task that he was sure the subordinate did, but he was not told
which tasks the subordinate had identified. The selection of tasks were tal-
lied against the responses made by the incumbents on the same inventory. An
incumbent's responses were relative time spent ratings. Tasks were classi-
fied by a scale of percent time spent, and two supervisory lavels were com-
pared in terms of percentage of tallies ("agreements") with the incumbents,
The tallies were greatar for tasks on which the airmen spent more time, but
there was no detectable difference between immediate and other supervisors.

It was concluded that in the Inventory Management, DAFSC 645X0, and Materiel
Facilities, DAFSC 647X0, career ladders, at least, it was possible to obtain
other supervisors who were as familiar with their subordinates' jobs as
"immediate" supervisors.

Wiley, L. N. Ratings of first-term airmen on supervisory potential and tech-
nical competence in AFSCs 462X0 and 812X0 (AFHRL-TR-75-56). Lackland Air

Force Base, TX: Occupational and Manpower Research Division, Air Force
Human Resources Laboratory, October 1975,

A study was undertaken to determine whether supervisors could rate the
potential of first-term alrmen to become supervisors. Ratees were 313 Weapons
Mechanics, AFSCs 462X0 and 461X0, and 421 Law Enforcement Specialiats, AFSCs
812X0 and 811X0, who were rated on 3 criteria and 30 job behavioral traits
by their supervisors in CONUS. The criteria of (1) supervisory potential,
(2) technical compet=nce, and (3) desirability as a reenlistee were predicted
from their correlation with the 30 trait ratings by linear regression tech-
niques. The aim was to see 1f the Weapons Mechanic and Law Enforcement spe-
claltias differed in their supervisory trait requiruements, and if supervisory
potential is distinguishable from technical competence. The first two cri-
teria correclated .89 with each other, while the criterion of desirability as
8 reenlistee had to be discarded because it was not uniformly interpreted by
the raters. Both technical competence and supervisory potential were highly
predictable from trait ratings, 86 and 84 percent, respectively. However,
through direct examination of the data and the supervisors' comments, it was
concluded that the supervisory requirements of the two specialties actually
diffar, and that technical computence wasan element of supervisory potantial,
a necessary but not sufficient attribute of a future supervisor.
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Wiley, L. N. Relation of job qualification ratings to performance ratings
of basic training instructors (PRL~TDR-64-21). Lackland Air Force Base, TX:
Personnel Research Laboratory, Aerospace Medical Divisjon, Alr Force Systems

Command, July 1964,

Among the many studies of selection and classification instruments,
few have shown high relationship between selection tests and job performance
ratings., It was hypothesized that some of the prediction failures could
arise from mixing jobs with dissimilar requirements in the criterion data.
The job of Tactical Instruetor (TI) was selected to test whether a job requir-
ing all incumbents to perform the same tasks would yield reliable performance
data that would be predictuble from a battery of qualifications ratings., Fifty-
five NCO supervigors rated 527 Tls on overall job performance and on 45 job
qualification characteristics., By multiple regression techniques, it was found

. that characteristics ratings accounted for 75 percent of the variance in the
© overall ratings. Three months later 53 of the supervisors rerated 482 TIs.

The correlation between the two ratings (reliability) was .72, Overall ratings
of 309 TIs by 12 supervisory lieutenants correlated ,63 with the reratings.
Ratings of the 45 characteristics accounted for 60 percent of the rerate vari-
ance and 50 percent of the variance in lieutenants' ratings. The findings were
consistent with the hypothasis that some of the unpredictability of job per-
formance ratings may be due to mixing dissimilar jobs in collecting criterion

data.

Wiley, L. N,, & Hahn, C. P. Task ieve}fjob performance criteria development
(AFHRL-TR-77-75), Brooks AFB, TX: Air Force Human Resource Laboratory,
and VWashington, D.C.: American Institutes for Research, December 1977,

This study investigated the possibilities for improving the iden-
tification of tha requirements for jobs by studying performance of job Iincum-
bents on separate tasks. Three specialties were gselected for study: 291X0,
Talecommunications Operations Specialist; 304K4, Ground Radio Communications
Equipment Repairman; 431X1C, Aircraft Maintenance Specialist, single- and dual-
sngine jet. Incumbents, peers, and supervisors rated the performance of the
incumbants on a selectad set of tasks. In addition, job inventories and an
sxparimental test battery were administered to the incumbents., The battery
included 11 short experimental cognitive tests, a Biographical Inventory, the
Vocational Interest-Career Examination (VOICE), and a 43-item Job Satisfaction
Information blank. Data of record were also obtained from Air Force files to
provide such items as incumbent grade, service time, sex, education at enlist-
ment, and Aptitude Index scores, Correlations were run betwean raters, corre-
lating performance on separate tasks, and between raters, correlating perform-
ance on 6 overall dimensions of appraisal, Cross-rater reliabilities were low,
but significant, on task assesnments, and in the r = ,40 range on overall
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ratings, Similarly low correlations were found for nontask predictors, such ]
as grade, service time, and Aptitude Indexes. All types of obtained measures, %
except data on the origins of training and on task performance satisfaction,
ware put into regression problems to account for the 6 overall performance
ratings made by peers and supervisors, The data suggest that different factors
were important for different kinds of work, and for different dimensions of
performance appraisal, Of all the many findings of the study, by far the ,
most enlightening was that difficult tasks (in terms of learning time) were
better measured on performance. This arose from less use of the top of the
rating scale, and it produced lower performance appraisals from the group ]
(AFSC 304X4) =erlected by the Alr Force for having the highest aptitude scores. i
Should subsequent analyaes prove that this finding also applies to job ratings
within AFSCs, the result would have implications for Alr Force job performance
! appraisal.

i 134, Willemin, L. P., and Karcher, E. K., Jr. Development of combat aptitude areas
&5 (PRB Technical Research Report 1110), Washington, D.C.: Personnel Research
b Branch, TACO, DA, January 1958,

Existing Army Classification Battery tests and Aptitude Area com-
posites have since 1949 been shown tc be consistently valid for assigning
enlisted man into a multitude of technical, common speclalty, and support
j jobs but less valid for assigning to combat. 1In studies conducted in the
- Arctic in 1949 and 1950, in Korea in 1951 and 1953, and in a training=-
maneuvers situation in 1955 and 1956, promising new tests measuring vital
parsonality and intercst aspects of successful combat potential were devel-
oped to predict combat, maneuver-garrison and AIT criteria. These were then
refined and given the necessary experimental tryout in establishing their
utility as Army classification procedures., As a result of this research,
two new tests were introduced into the Army Classification Battery. They
formed part of two new Aptitude Areas for classifying to the combat arms.
Aptitude Area IN, consilsting of the Classification Inventory and the Arith-
metic Reasoning Test, was installed as the best available test composite for
classlfying to Infantry. Aptitude Area AE, consisting of the General Infor-
mation Test and the Automotive Information Test, was found bast for Artillery,
Armor, and Combat Engineer assignment.
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Willemin, L. P., de Jung, J. E., & Katz, A, DPrediction of enlisted personnel
under conditions of extreme cold (PRB Technical Research Report 1113).
Washington, D.C.,: Personnel Research Branch, TAGO, DA, September 1938.

Although the magnitude of validity revealed for the predictors of
the cold weather criterion was not as great as previoualy obtained against
combat and garrison-maneuver criteria, the pattern of validity among test
variables was a familiar ona. The new combat aptitude area composites, the
two new ACB tests contained therein (CI and GIT), the Arctic BIB, and the
Shop Mechanics Test of the ACB were the best predictors of peer ranklngs of
tentmates with respect to COLD BAY maneuver performance. Background variables
of age and grade also showed significant variation with this criterion, The
research turned up no new leads for combat prediction.

Willemin, L. P,, Birnbaum, A. H,, Rosenberg, N.,, & White, R, K. Validation

of potential combat pradictors in overseas maneuvers (PRB Technical
Research Note 80). Washington, D.C,: Personnel Research Branch, TAGO,
DA, August 1957.

This study was one of a series to lmprove effactivenass of the
Aptitude Area system of porsonnel classification and assignment for the
combat arms. In earllier studles, a large number of test materials had beecn pra-
pared for latar use in a large scale study Following recruits through train-
ing and through performance in maneuvers ovaerscas,

The purpose of the study was to furnish Infantry, Artillery, Armor,
and Combat Enginecr research information for use in selecting new Cumbat
Arms Aptitude Areas based upon the validity of ACB tests and a group of
experimaental predictors. Testing was accomplished in the 1Oth Infantvy Divi-
sion at the start of the training cycla for 1642 enlisted men later Lrainad
in Combat Arms Military Occupational Specialties., Criterion ratingy of
estimated combat potential were collected after overseas maneuvers, one year
after testing.

The most valid composites included both ACB tests and experimental
predictors, The pattern of validity reaults for Combut Englneer differad
appreclably from those for the other Combat Arms. Neverthaless, the test
composites chosen ag most valid in each of the Combat Army were more valid
than tha present Combat Aptitude Areas, not only for the branch in which
they were chosen, but in general for the other branches also, including
Combat Engineer, '
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Willemin, L. P., Birnbaum, A. H., & Rosenberg, N. Validation of potential
combat predictors: Research plan of longitudinal scudy (PRB Technical
Research Note 73). Washington, D.C.,: Personnel Research Branch, TAGO,
DA, June 1957,

This study was one of a series to improve effectiveness of the Apti-
tude Area syatam of personnel classification and assignment for the combat
arms, In early studies a large number of taest materials had been prepared for
later use in a large scale study following recruits through training and
through performance in maneuvers overseas. This study described the use of
over 4000 members of a Gyroscope unit~-the 10th Infantry Division~-in design-
ing a suitable research plan, administering 17 experimental instruments, and
collecting information on training and on~the-job performance preliminary to
identification of new Combat Aptitude Areas for selection to the combat arms.
Results of research findings will be reported aeparataly for the combat
branches involved=--Infantry, Artillery, Armor, and Engineer branches,

wilson, C. L., Mackie, R, R., & Buckner, D. N, Research on the develop~
ment of shipboard performance measures: Part IV. A comparison between
rated and tested ability to do certain job tasks. Los Angeles, CA:
Management and Marketing Research Corporation, Fabruary 1934.

e YO —

Research into the problem of evaluating the shipboard performance
of Navy enlisted paersonnel included the development of four types of per-
formance measures: Performance Rating ‘Scales, Performance Check Lists,
Job Sample Parformance Tests, and Written Job Knowledge Tests. The descrip-
tions of thase measuras and the results of correlational analyses of total
acoreg made on them by Electrician's Mates (EMs) and Enginemen (ENs) serving
aboard submarines had been included in Parts I, II and III of the final report.

To supplement the totul score analyses, addit{onal correlational
studies were made of scores on similar items of three of the performance
measures, Below is a brief description of the ltem-score correlational
dnalyses performed:

1. Chack List Tagk-Items-~Job Sample Tests, Scores on selected task-items

of the check lists were correlatdd with scores on individual job sample tests.
The task-items selected were those that appeared to reflect the same know-
ledge or skills as the job sample test task and could be expected, therefore,
to yield reasonably valid ratings of men's abilities to perform the job sample
test task. '

2, Chack List Task-TItems--Written Job Knowledge Test Ttems. Scores derived

from check list ratings of men's abilities to perform a particular task were
correlated with scores these same men made on written test items about the task,
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3, Written Test ltuems - Job Sample Tests. Scores made on a Job sample test
conatructed around a particular task were correlated with scores the same
men made on written test questions about that task,

The correlations obtained from these item score analyses ranged from
zaro to moderataly high values. While many were significuntly greater than
zero, on the average they were quite low indicating that ratings of men's
abilities to perform a particular task were notin substantial ugreement with
the same men's scoras on tests of their abillity to perform the task, The
correlational analyses of total check list scores, raeported in Part IIT of
this final report, led to a similar conclusion. The results of this study
also revaalaed substantial differences between the ability actually to perform
a particular task and the ability to amswer written questions about the same
task, These results support other observations that acores on written tests
cannot always be accepted as valid indications of men's abilities to perform

practical tasks.

Wilson, C. L., Mackie, R. R., & Buckner, D, N. Reasearch on the develop-
nment of shipboard performance measures: Part III, The use of perform-

ance check lists in the measurement of shipboard performance of enlisted
naval personnel. Los Angeles, CA: Management and Marketing Research

Corporation, February 1954,

Part II of the final report on research conducted to investigate
methods of measuring the shipboard performance of Navy enlisted men describes
the devalopment and experimental use of performance check lists in evaluating
the performance of Electrician's Mates and Enginemen serving aboard submarines,

In addition to information concerning the development and administra-
tion of the check lists, and estimates of inter-~rater agreement in using them,
this report containe discussions of the relationships betwean scores on the
check lists and scores on the performance rating scale and practical perform-
ance tests, which are described more fully in Parte I and II of this Final

Raport.

Wileon, C. L., Mackie, R. R., & Buckner, D. N. Research on the devolop-
ment of shipboard performance measures: Part II. The use of a perform-

ance rating scale in the measurement of shipboard performance of enlisted

naval personnel. Lou Angeles, CA: Management and Marketing Research
Corporation, February 1954,

A performance rating scale that included 10 traits reflecting varioun
technical and non-taechnlcal aspects of Navy shipboard performance was developed
snd used to evaluate the performance of Electrician's Mates (EMs) and Engincvmen
(ENe) serving aboard submarinea in the Atlantic and Pacific Fleets. Analysls
of results indicaced that officers and petty officers using the scale teuded:
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(1) to agree with one another when they evaluated the same men; (2) to be
conasistent in their own evaluations from one time to the next; (3) to dis~
criminate reliably among men of the same pay grade; (4) to differentiate,
to an appreciable degree, the technical from the adjustive aspects of ship-
hoard performance.

In addition, a factorial analysis indicated that: At least two
board "factors" of shipboard parformance--one representing technical skill,
and the other, adjustment to Navy life--accounted for most of the inter-
correlations among traits; the tralts representing the technical side of
performance correlated moderately high with independent measures of techni-
cal skill, but the traits representing the adjustment side of performance
were not ralated appraciably to any other measures obtained,

Ags a part of this overall research project practical performance
tests and performance check lists for EMs and ENs were also developad.
Relationships between these two measures and the rating scale were re-
ported and discussed in this report.

Wilson, C. L., & Mackie, R. R, Research on the development of shipboard
performance measures: Part I, The use of practical performance tests
in the measurement of shipboard performance of enlisted naval personnal,

Los Angeles, CA! Management and Marketing Ressarch Corporation, Novamber
1952,

Research was conducted to detormine whether objective and reliable
measures could be developed to evaluate shipboard performance of Navy
enlisted men, Adequate measures of performance are necaessary to determine
propar qualifications for advancement and to determine the effactivencss of
selection and training programs. A series of Practical Performance Tests,
dasignad to measure the practical factors of shipboard performance, were
developad. These teots werc administered to Electrician's Mates and Engine-
men serving aboard submarines. Thoy wers showm to be valuable additions to
existing performance measures,

Information about the ugefulness and importance of performance tects
was presented in this report. The reliabilities and interrelationshipa of
the teets were discussed, and observations were made on the construction of
performance tests., Results of correlational studies with other measures of
shipboard performance were also given. Parts II through V of this final
report will describe tha development of shipboard Performance Check Llats
and a shipboard Parformance Rating Scale, and the adminiatration of experi-
mental aptitude tests to candidates at the Enlisted Submarine School in New
London,
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Wollack, L., & Kipnis, D. Development of a device for selecting recruiters.
Washington, D.,C.: U, S, Naval Personnel Research Field Activity, March

1960,

The purpose of this atudy was to develop an objective instrument
or test battery that would significantly increase the probability of select-
ing successful Navy recruitera, Experimental tests congisting of the Kuder
Preference Record, the Navy Knowledge Test, the Career Motivation Survey,
the Career Praference Scale, and the Sports Inventory were administered to
410 men considered by thalr supervisors to be effactive or ineffective
tocruiters, Items and tests that discriminated effective from ineffective
racruiters were cross-validated upon a second sample of 260 recruiters. In
addition to the experimental battery given to the validation sample, four
measuras of verbal fluency were administered to the follow-up group. Test-
ing was curried out at Parsonnel Man Class "C" Schools and judgments of
recruiting effectiveness were obtained from commanding officers after the
men in the cross-validation sample had been on the job for approximately one
yaar,

It was found that the Persuasiva Scale and the Scientific Scale of
the Kuder predicted evaluations of recruiting effectiveness (r's of ,24 and
=.17, respactively). The item analysis key for the Carser Motivation Survay
also predicted this criterion (r = ,13), None of the romaining tests corre~
lated significantly with evaluations of racruiting aeffectiveness. The Kuder
Perauasive Scale appeared to have value as a screening instrument in the selec=
tion of recruiters, Ita contribution in operational use would depend upon
tha available numbers of applicants who met current eligibility requiraments,
Given a sufficient applicant pool, elimination of men with low Paersuaaive
Scale mcores could be expected to alavate the quality of input of men into
recruiting assignments.

Zeidnar, J,, Harper, B, P., & Karcher, E, K. Reconstitution of the Aptitude
Areas (PRD Technical Research Report 1095). Washington, D.C.,: Personnel
Regearch Branch, TAGO, DA, November 1956,

The ten Aptitude Areas introduced in 1949 combined Army Clagsifi-
cation Battery test scores on the basis of information then availabla. Suf-
ficient additional information on the effuctiveneas of comporites of AC!
tests wan accumulated to raquire review of the classification system.

Information from forty-two research studiesr on the effectivenvss
of compositas for predicting succcas-in Army school training and in Army
joba was used in constituting new Aptitude Areas. The saeven new Aptitude
Arsas had the operational and technical advantages of combining only two
ACB temts at a time, using each ACD test a less number of times, fdentifying
the highast aptitudes of a greater percentage of men, and differentinting
better the levels of aptitude in each man,
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