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FOREWORD

This document is a description of the project that represents the first
phase of the Army's long-term research effort to improve the selection, clas-
sification, and utilization of Army enlisted personnel. The thrust for the
project came from the practical, professional, and legal need to validate the
Armed Services Vocational Aptitude Battery (ASVAB--the current U.S. military
selection/classification test battery) and other selection variables as
predictors of training success and job performance. -

The portion of the effort described herein was devoted to the develop-
ment and validation of Army Selection and Classification measures, referred to
as "Project A." Project A was conducted under contract by the Selection and
Classification Technical Area (SCTA) of the Manpower and Personnel Research
Laboratory (MPRL) at the U.S. Army Research Institute for the Behavioral and
Social Sciences (ARI). The research supports the MPRL and SCTA mission to
improve the Army's capability to select and classify its applicants for en-
11stment or reenlistment by ensuring that fair and valid measures are devel-
oped for evaluating applicant potential hased on expected job performance and
utility to the Army.

Project A was authorized through a letter, Deputy Chief of Staff for
Operations, "Army Research Project to Validate the Predictive Value of the
Armed Services Vocational Aptitude Battery," effective 19 November 1980 and a
Memorandum, Assistant Secretary of Defense (MRAAL), "Enlistment Standards,*
effective 11 September 1980.

To ensure that Project A research achieved its full scientific potential
and would be useful to the Army, an advisory group comprised of Army genera)
officers, interservice scientists, and experts in personnel measurement,
selection, and classification was established. Members of the expert compo-
nent provided guidance on technical aspects of the research, while general
officer and interservice components oversaw the entire research effort, pro-
vided military judgment, provided periodic reviews of the project's progress,
results, and plans, and coordinated within their comman s. Members of the
General Officers' Advisory Group varied during the 7-y.ar period covered by
this report. Throughout the course of the project, this group was briefed on
the plans and results of the various research phases and provided continuing
miiitary guidance. Members of Project A's Scientific Advisory Group guided
the technical quality of the research. During the period covered by this
report members included Drs, Philip Bobko, Thomas C.ok, Milton Hakel (Chair),
Lloyd Humphreys, Lawrence Johnson, Robert Linn, Mary Tenopyr, and Jay Uhlaner.
This group was briefed throughout the project on the technical concepts,
plans, and implementation results and provided advice on the further develop-
ment of classification and assignment principles and procedures.
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This final report on Project A summarizes the development and evaluation
work done during the three main phases of the research: (a) analysis of file
data on an FY81/82 accession sample to compare their ASVAB scores and their
subsequent Army performance; (b) selection of a representative sample of
entry-level MOS, and development and testing of predictor and job performance
measures with a sample of FYB3/84 accessions; and (c) administration of the
revised predictor tests to a large sample of FY86/87 accessions and evaluation
of their subsequent first-tour performance. The products from this comprehen-
sive research undertaking have application both in present Army personnel
operations and in continuing efforts to improve the selection and classifica-

tion system.

EDGAR M, JOHNSON
Technical Director
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IMPROVING THE SELECVION, CLASSIFICATION, AND UTILIZATION OF ARMY ENLISTED
PERSONNEL: FINAL REPORT ON PROJECT A

EXECUTIVE SUMMARY

Requirement:

Project A was a comprehensive U.S. Army program to develop an improved
system to select and classify enlisted personnel. The system encompasses
675,000 persons and several hundred Military Occupational Specialties (MOS).
The objectives were to (a) validate existing selection measures against both
existing and project-developed criteria and develop new measures, .b) validate
early criteria (e.p., performance in training) as predictors of later criteria

e.d., job performanceg to improve assignment and promotion decisions, and
c) det;5g1ne the relative utility to the Army of different performance levels
across .

Procedure:

With the Deputy Chief of Staff for Personnel as sponsor, work on the
long-term project was begun in 1982. 1In the first stage, relationships
between the scores apﬂlicants made on the Armed Services Vocational Aptitude
gattery (ASVAB) and their later performance in training and first-tour skill
tests were explored using file data for FY81/82 Army accessions.

The second stayge was execulud with FY83/84 accessions in 19 MOS,
selected as representative of the Army's 250+ entry-level MOS and accounting
for 45 percent of Army accessions. A preliminary battery of predictor mea-
sures (perceptual, spatial, temperament, interest, and biodata) was tested
with several thousand soldiers as they entered four MOS; revised versions were
field tested with nine MOS. The resulting predictor battery and a comprehen-
sive set of school knowledge tests, job knowliedye tests, hands-on tests, and
performance ratings were administered in 1985 to 9,500 soldiers in 19 MOS in
the “Concurrent Validation.” The results were used to analyze the components
of first-tour performance on the job (General Soldiering Skills, MOS-Specific
Skills, Leadership/Effort, Personal Discipline, Military Bearing/Physica)
Fitness), and to compare the validities of the current ASVAB composites and
the added predictor measures for predicting job performance.

In the third stage, known as the "Longitudinai Validation," the revised
predictor measures were used to test more than 49,000 recruits at the time
they entered 21 MOS in FY86/87. Soldiers from this sample were tested on
their performance during training and are being tested during their first tour
on the job. Soldiers from the FY83/84 sample were also tested on their
second-tour performance.
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Findings:

Froject A products are of two general kinds: products for the "science"
(personnel research) and products for the organization (the Army). However,
many products are useful for both fields.

(1) Comprehensive reviews exist, in technical report form, of all
validity evidence pertaining to selection and classification for
skilled jobs. These are the most comprehensive reviews of this
type ever done.

(2) Using much more comprehensive samples than ever before, new ASVAB
aptitude area composites have been developed that are firmly data
based and empirically defensible. The analyses involving ASVAB
have resulted in a much clearer idea of its factor structure, of
what the factors are measuring, and of its strengths and
1imitations.

(3) The question of whether ASVAB does or does not Eredict job per-
formance (in addition to training performance) has been answerad
definitively in the affirmative. The Army and the Department of
Defense are now in a more informed position to support their
quality goals.

(4) A set of new experimental tests has been developed to measure
noncognitive, psychomotor, perceptual, and cognitive character-
istics that are not now measured by the ASVAB, The scope of
Project A made it possible to examine virtually the entire domain
of selection information, sample from it, and investigate the
basic incremental validity produced by each major piece of
information.

(5) Within the limits of the Concurrent Validation design, the
incremental validity of appropriate ABLE temperament scales for
predicting the "will do" components of performance has been
demonstrated. The potential of the AVOICE interest scales for
differentially predicting “can do" performance in combat vs.
technical vs. administrative support MOS has been established.

(6) Much has been learned about the nature of performance in entry-
level skilled jobs (e.g., first-tour MOS). We now have a much
clearer idea of what major factors constitute performance and how
they can be measured.

(7) The Project A job/task analysis procedures worked well and can be
used by the Army in the future to develop training curricula,
Skillioualification Test content, performance measures, and field
axercises,




(8) Advanced Individual Training (AIT) achievement measures have been
developed for 21 MOS. The training measures will allow a determi-
nation of whether training performance predicts job performance,
and whether 1t does so differentially for different groups of
trainees (race, gender), and different groups of MOS (combat,
combat support, combat service support).

(9) The package of rating scale administration procedures can be used
in future personnel research in the Army. A major effort in
Project A was to develop an effective and efficient set of pro-
cedures for administering performance rating scales to large
numbers of people.

(10) The data indicate that supervisor ratin?s of subordinate ?er-
formance have considerable construct validity 1f a carefu
measurement ﬁrocedure is followed. Supervisors seem to assess
both the technical performance of individuals and their general
dependability/motivation at the same time,

(11) One very real, and very important, product is the Project A data
base itself. It is by orders of magnitude the largest and most
completely documented personnel research data base in existence.

Utilization of Findings:

The Project A tests for gredicting and measuring training and job
performance are being used in both current and long-range research programs
that are expected to make the Army more effective fn matching the requirements
for first- and second-tour enlisted manpower with the personnel resources that
are available to the Army, Additionally, Project A findings have already been
used to make substantial improvements to the existing selection and classifi-
cation system,
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IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION
OF ARMY ENLISTED PERSONNEL: FINAL REPORT ON PROJECT A
Chapter 1
INTRODUCTION

AN OVERVIEW OF PROJECT A

The Army annually contacts 400,000 to 500,000 young men and women,
selects 90,000 to 130,000 of them, and assigns each individual to one of
some 275 occupational specialties. Project A: Improving the Selection,
Classification, and Utiljzation of Army Enlisted Personnel, and Project B: An
Enlisted Personnel Allocation System, were designed to provide the greatest
possible {ncrease in overall performance and readiness that can be obtained
from {mproved selection, classification, and allocation of enlisted personnel.
These two research programs provided an {ntegrated examination of performance
measurement, selection/classification, supply and demand parameters, and
allocation procedures to enable the Army to attempt optimizing the achievement
of multiple personnel management goals (e.g., increase performance and
decrease attrition).

The broad responsibilities of Project A were to develop:

o A comprehensive set of new predictor measures, following on valida-
tion of existing measures.

¢ Multiple measures of job performance, against which selection/
classificatfon measures can be evaluated.

0 Accurate estimates of the pradictability of future performance.

¢ Decision rules for selection/classification at enlistment and
reenlistment to optimize individual and system performance.

o A way of evaluating the relative utility to the Army of different
performance levels across MOS.

Qrigins of Prodect A

The impetus for Project A came from the practical, professfonal, and
legal need to demonstrate the validit¥ of the Armed Services Vocational
Aptitude Battery (ASVAB% and other solection variables for prodicting Job
performance. Much of the existing validity data was based on using training
measures as criteria. :

Army Research Institute (ARI) began in 1980 to develop a major new research
program for personnel selection, classification, and allocation. The basic
requirement was to demonstrate the validity of the ASVAB as a predictor of
both training and on-the-job performance. In reviewing the design needed to
mest that requirement, the concept of a larger project began to emerge. With
only a moderate amount of additional resources, new selection/ classification
measures in the perceptual, psychomotor, interest, temperament, and biodate
domains could be evaluated as well. In additior, a longitudinal research data
base .could be developed, 1inking soldiers' performance on a variety of
variables from enlistment, through training, first-tour assignments,

|
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reenlistment decisions, and for some, to their second tour. Finally, the
validation data could be the basis for new methods of allocating personnel,
and making near-real-time decisions on the best match between characteristics
of an individual enlistee or reenlistee and requirements of available Army
Military Occupational Specialties (MOS). .

To address the selection and classification portion of the effort,
solicitation MDA 903-81-12-R-0158 "Project As Development and Validation of
Army Select{on and Classification Measures" was issued 21 October 1981. This
document can be viewed as the official starting point of Project A. The
research program was intended to bring together Army and contractor research

‘personnel in a combined effort to meet the Army's requirements for improving

the ﬁrocessos and programs for selecting and classifying enlisted personnel,
In the solicitation, the Army psychologists mapped out a comprehensive 7-year
resecarch program to provide the instrumentation and data ncccssarx to imple-
ment & state-of-the-art selection and classification system for all enlisted
parsonne). (io yrovide Lackground, a description of the present Army
pursanne! system 1s included as Appendix A.)

While the contract solicitation process was ongoing, the new Manpower
and Personnel Research Laboratory was created within ARI, and Dr. Joyce L.
Shields was chosen as director. To accommodate the substantial in-house
portion of Project A, the Selection and Classification Technical Area was
established, with Dr. Newell K. Eatun as chief.

formation of the Consortium

In anticipation of the solicitation, the Human Resources Research
Organization (HumRRO), American Institutes for Research (AIR), and Personnel
Decisions Research Institute (PDRI) formed a consortium to develop a research
proposal to meet tha requirements of the forthcoming "Development and Valida-
tion of Army Selection and Classification Measures" Request for Proposal
(RFP}. It was agreed that HumRRO, as prime contractor, would assume respon-
sibilities for overall contract management, technical direction, planning, and
reporting. The proposal was submitted in January 1982 and the contract was
ewarded to the HumRRO-AIR-PORI consortium 30 September 1982.

Project Qutline

The overall purpose of Proiect A was to enhance the Army's ability to
accomplish its peacetime and mobilization missions through improved matching
of 1gdiv1duals to Military Occupational Specialties. Specifically, Project A
was to .

(1) validate oxist1ng selection measures against both existing and
project-developed criteria, the latter to include both Army-wide
performance measures based on newly developed rating scales and
direct measures of MOS-specific task performance.

(2) Develop and validate new and/or improved selection and
classification measures.
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(3) Vvalidate proximal criteria, such as performance in training, as
predictors of later criteria, such as job performance ratings, so
that more informed reassignment and promotion decisions can
be made throughout the individual's tour.

(4) Determine the relative utility to the Army of different
performance levels across MOS.

(5) Estimate the relative effectiveness of alternative selection and
classification procedures in terms of their validity and utility
for making operational selection and classification decisions.

The Statement of Work required that Project A be designed as one
integrated project organized into five major tasks: _

Ilik.14_T¥AJ*dﬂlﬁﬂno Task 1 had two major components, The first was to

develop and maintain the data base and provide the analytic procedures to

determine the degree to which performance in Armz Jobs 1s predictable from

scme combination of new or existing measures. The second component was to

conduct the appropriate analyses to determine whether the existing set of

Rrodictors. new predictors, or some combination of new and existing predictors
as utility over and above the present system,

;m_z‘?_ngum‘gmu*m_ﬁuq_mw. A large proportion of
the efforts of the Armed Services in this regard have been concentrated on

improving the ASVAB, which {s now & well-researched, valid measure of general
cognitive abilities. However, man¥ critical Army tasks appear to require
psychomotor and perceptual skills for their successful performance. Further,
neither biodata nor motivational variables were comprehensively evaluated.
The obiectivcs of Task 2 were to develop a broad array of new and improved
selection measures and to administer them to three major validation samples.
A critical aspect of this task was to be the demonstration of the incremental
validity added by new predictors.

Lulé_:.i_m:ﬁuqm.&_ni_pgmlﬂ:.,mnis&u- The objective of Task
3 was to derive school and training performance indexes that could be used

(a) as criteria against which to validate the initial predictors, and (b) as
predictors of later job performance.

Mwmn&%.&qméﬂ;.&dumm- In contrast to perfor-
mance measures that may be developed for a specific Army MOS, Task 4 was to

develop measures that could be used across all MOS (i.e., Army-wide). The
fntent was to develop measures of first- and second-tour job psrformance
against which a1l Army enlisted personnel could be measured. A major

0 3cctivc was to develop a model of soldier effectiveness that specifies the
major dimensions of an individual's contribution to the Army as an organiza-
tion. Another important objective of Task 4 was to develop a procedure that
could be used to scale the utility of levels of performance.

Wmm&m_m%m_%; Task § was focused
on developing reliable and valid measures of specific job task performance for

8 selected set of MOS. This task had three major components: ?ob analysis,
construction of job performance measures, and construct validation of the new
measures. While only a subset of MOS were analyzed during this project, the




Army may in the future wish to develop job performance measures for a larger
number of MOS. For this reason, the methodology was to apply to ail Army MOS.

Initial Project Organization

The initial project organization is shown in Figure 1-1. The principal
consortium task scientists are shown, with their respective organizations, in
the lower row. The principal ARl scientists are shown in the upper row.
Consortium and AR! scientists carried out research activities both inde-
pendently and jointly. ARI scientists also had the administrative role of
contract oversight.

We include this diagram only to show the matching of contractor and ARI
staff and to {1lustrate the form of the project management and contract review
structure. There were cf course a number of personnel changes over the life
of the project.

Ihe Advisory Groyp Structyre

A project of this scale would have to naintain close and active coor-
dination with the other military departments and the Department of Defense, as
well as remain consistent with other ongoin? research programs being conducted
bg the other Armed Services. The project also needed a mechanism for assuring
that the research program met the highest standards for scientific quality.
Finally, a method was needed to receive feedback from senior officers on
priorities and objectives, as well as to identify current problems. An
effective mechanism for meeting these needs was deemed to be a structure of
advisory groups.

Figure 1-2 shows the structure and membership of the Governance Advisory
Group (GAG), which {s made up of the Scientific Advisory Group (SAG), Inter-
service Advisory Group (ISAGS. and Army Advisory Group (AAG) components.

The SAG was comprised of nationally recognized authorities in gsycho-
metrics, experimental design, sampling theory, utility anal¥sis. apg ied
research in selection and classification, and the conduct of psychological
research in the Army environment, It is perhaﬁs indicative of the substance
and success of Project A that all members of the Scientific Advisory Group
remained with the project from its beginning to the end.

The ISAG was comprised of the Laboratory Directors for applied psychole-
8ica1 research in the Army, Air Force, and Navy, and the Director of Accession
olicy from the Office of Assistant Secretary of Defense for Manpower and
Reserve Affairs. The AAG included representatives from the Office of Deputy
Chief of Staff for Personnel (DCSPER), Office of Deputy Chief of Staff for
Operations (DCSOPS), Training and Doctrine Command (TRADOC), Forces Command
(FORSCOM), and U.S. Army Europe (USARELR).
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Development of the Research Plap and the Inteqrated Master Plap

The first 6 months of the project were spent in planning, documenting,
reviewing, modifying, and redrafting of research plans, troop support,
administrative support, and budgetary plans, as well as in execution of
initial research efforts. Orafts of the plans were provided to the SAG and
ISAG. The culminating review was conducted in April 1983 by the Army Advisory
Group, with representatives from the Scientific and Interservice Advisory
Groups. The research program was endorsed by all three components1of the GAG,

e

and in May 1983, ARI issued Research Report 1332, vin
lassi n il jen of Ar Personnel: Pr A Research

An_Qutline of the Project A Resesrch Plan

The Project A Research Plan spoke to the specific operational and
scientific outcomes that would flow from the project.

Qoeration3] Qbjectives
The operational objectives were to --

(1) Develop new measures of job performance that can be used as
criteria against which to validate selection/classification
measures.

(2) validato existing selection measures against both existing and
project-developed criteria.

(3) Develop and validate new selection and classification measures.

(4) gggelop a utility scale for different performance levels across

Research Objectives

The research objectives were to --

(1) Identify the constructs that constitute the universe of
information available for selection/classification into entry-
level skilled jobs.

(2) ge;elop a general model of performance for entry-level skilled
obs.

(3) nvestigate the construct validity of the "method” variance in job
performaice measures.

(4) Estimate the value of different levels of job performance.

(5) Estimate the degree of differential prediction across (a) major
domains of predictor information (e.g., abilities, temperament,
interests), (b) major factors of job performance, and
(c) different types of jobs.



(6) Determine the extent of differential prediction across racial and
gender groups for a systematic sample of individual differences,
performance factors, and jobs.

Research Design

The overall design of Project A used two predictive and one concurrent
validation on two major troop cohorts (1983/1984 accessions and 1986/1987
accessions), and one file data validatior on the 1981/1982 cohort. That is,
in addition to collecting data from new samples, the project made use of
existing file data for 1981 and 1982 accessions. Data from the accessions and
Enlisted Master Files (EMF) were edited and merged into the Longitudinal
%es:arch D:ta Base (LRDB). A schematic of the data collection plan is shown

n Figure 1-3.

The logic of the design was straightforward. Existing file data on the
81/82 cohort would provide an early opportunity to modify the existing
operational selection and classification decision rules; and in fact, the file
data analyses were used to recommend changes in the composition of the ASVAB
Agtitude Area composites. The 83/84 cohort provided the first oppartunity to
obtain data using new gredictor and performance measures. A “"preliminary"
battery of predominant g off-the-shelf tests provided new predictor data on
soldiers in four MOS (05C, 19E/K, 638, 71L). These data together with an
exhaustive literature search, job analysis information, and multiple expert
Eanel reviews provided the information to construct a more tailored trial
attery which was administered concurrently with a variety of training, Army-
wide, and M0S-specific performance measures in 1985 to the 1983/84 cohort.

The refinement of these measures resulted in the Experimental Predictor
Battery which was administered to & longitudinal sample from the FYH6/87
cohort. The job performance criterion measures were administered to this
cohort during late 1988. 1In addition, at this same time second-tour per-
formance measures were developed for and administered to the FY83/84 cohort as
part of a longitudinal followup of that sample into its second tour.

MO5 and Sample Selection

The overaltl ob?ective in generating the samples was to maximize the
validity and reliability of the information to be gathered, while at the same
time minimizing the tims and costs involved. ¥hile costs are a function of
the numbers of geople in the sample, they are also influenced by the relative

diff}culty involved in locating and assembling the pecple in a particular
sample. .

The sampling plan itself incorporated two principal considerations.
First, a sample of MOS was selected from the universe of possilkle MOS. Then,
the required sample sizes of enlisted personnel within each MOS were speci-
fied. Because Project A was develoging a system for a population of jobs
(MOS), the MOS are the primary sampling units.

There {s a trade-off in the allucation of resources between the number
of MOS researched and the number of subjects tested within each MOS: the more
MOS are investigated, the fewer subjects per MOS can be tested, and vice
versa, Cost and statistical reliability considerations dictated that 19 MOS
could be studied. The new predictors (from Task 2) as well as the school and

8



Figure 1-3. Thae overall research design for Project A.



Army-wide performance measures (of Tasks 3 and 4) were administered to all 14.
For nine of the 19 MOS, the MOS-specific performance measures developed in
Task 5 were also administered; the nine MOS were chosen to provide maximum
coverage, given certain statistical constraints, of the total array of
knowlegge, ability, and skill requirements of Army jobs.

The selection of the sample >f 19 MOS proceeded through a series of
stages. An initial sample of MOS was drawn on the basis of the following
considerations:

(1) High-density MOS that would provide sufficient sample sizes
for statistically reliable estimates of new predictor validity and
differential validity across racial and gender groups.

(2) Representative coverage of the aptitude areas measured by the
ASVAB arca composites.

(3) High-priority MOS (as rated by the Army in the event of a national
emergency).

(4) ?eprgsentation of the Army's designated Career Management Fields
CMF L]

(5) Representation of the jobs most crucial to the Army's mission,

A further {ndirect indicatfon of the mix of job 3kills represented in

the sample is in the range of ASVAB composites and component subtests
ertinent to each MOS. The ASVAB subtests are Word Knowledge (WK), Paragraph
omprehension (PC), Arithmetic Reasoning (AR), Numerical QOperations (NO),
General Science (GS), Mechanical Comprehension (MC), Math Knowledge (MK),
Electronics Information (EI), Coding Speed (CS), and Auto-Shop Information
(AS). The WK and PC subtest raw scores are summed to create an additional
Verbal (VE) subtest. The composites, combinations of subtests to characterize
aptitude areas, are Clerical (CL), Combat (cog, Electronics (EL), Field
Artillery (FA), General Maintenance (GM), Mechanical Maintenance (MM),
Operators/Food (OF), Surveillance and Communication (SC), and Skilled
Technical (ST).

A1l subtests and all but one (Electronics) of the nine composites were
represented in the 18 MOS {nitially selected. Consequently, a 19th MOS (27€)
was chosen to represert the EL aptitude composite. The composition of the
sample was atso examined from the perspective of mission criticality by
comparing it with a 1ist of 42 MUS {dentified by the Arimy as high priority for
mobilizatiuon training.! This initial sat of 19 MOS represent 19 of the Army's
30 CMF. Ot the 11 CMF not represented, two are classified (CMF 96 and 98),
two ;CMF 33 and 74) had fewer than 500 FYB1 accessions, and seven (CMF 23, 28,
29, 79, 81, 84, and 74) had fewer than 300 FY81 accessions. The initial MOS
set included onl{ 5 percent of Army jobs but 44 percent of the soldiers
recruited in FY8l., Similarly, of the 15 parcent women in the Army, 44 percent
are represented in the sample.

'0DCSOPS (DAMO-ODM), DF, 2 Ju) 82, Subject: IRR Training Priorities.
10



Guidance from the Scientific Advisory Group led to further refinement of
the MOS sample. A cluster analysis of expert ratings of MOS similarity was
made, and the initial sample was reviewed by the Governance Advisory Group.

To obtain data for empirically clustering MOS on the basis of their task
content simi{larity, a brief job descrzﬁtion was peneratod for each of 111 MOS
from the job activities described in 611-201." The sample of 111 MOS
included the 84 largest MOS (300 or more new jJob incumbents yearly) plus an
additional 27 selected randomly but proportionately by CMF. Each job descrip-
tion was limited to two sides of a S5x7 {ndex card.

Members of the contractor research staff and ARI Army officers (N = 25),
serving as expert judges, sorted the sample of 111 fob descriptions into
homogenecus categories based on perceived similarities and differences in the
described job activities. The similarity data were clustered and used to
check the representativeness of the fnit{al sample of 19 MOS. (That is, did
the 19 MOS include representatives from all the major clusters of MOS derived
from the simt\aritg scaling?) On the basis of these results and guidance
received from the Governance Advisory Group, two MOS that had been selected
initially were replaced.

The initial sample of 19 MOS resulting from the above procedures is
shown in Table 1-1. The subsample of nine MOS to which the MOS-specific
Table 1-1
Initial List of Project A Military Occupational Specialties (MOS)

BATCH &' SATCH Z

05C Radio Teletype Operator® 128 Combat Engineer
116 Infantryman 16S  MANPADS Crewman
138 Cannon Crewman 27€  TOW/Dragon Repairer
198 Tank Crewman 51B  Carpeniry/Masonry Specialist
638 Vehicle & Generator Mechanic 54E Chemical Qperations

Specialist Specialist
64C Motor Transport Operator 558 Ammunition Specialist
71L  Administrative Specialist . 67N  Utility Helicopter Repairer
91A Medical Care Specialist *  76W Petroleum Supply Specialist
958 Military Police 76Y Unit Supply Specialist

948 Food Service Specialist

- " MOS-specific criterion measures were administered in these MOS.

* MDS 05C later became MOS 31C.

'Army Regulation 611-201, Enlisted Career Management Fields and
Military Occupational Specialties.
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criterion measures were administered is shown as Batch A. During the course of the
project, some MOS changed names or numbers, some were added or deleted because
requirements changed. The MOS lists in the report reflect these changes as they
occurred. One of the original MOS (76W) was deleted and three MO5 (19K, 20E, and
968) were agded, making a total of 21 MOS in the sample during the later stages of
the research.

ORGANIZATION OF THIS PROJECT A REPORT

, Given the basic design just described, the remainder of this report
summarizes the substantive work of Project A from October 1982 through March
1990. Since Project A was large in scope, the summary i3 not short. The
intent was to provide enough detail to permit a judgment about the thorough-
ness and appropriateness of the work done at each step. '

The content of the summary was assembled from the FYB3, FY84, FYBS,
FY86, FY87, and FY83 project annual reports, which in turn were based on very
detailed technical reports, working papers, and convention papers on special-
ized topics. The ful Bibiiography of reports, pagers. and products for the
duration of Project A is included as Appendix B. The names of the people who
worked on Project A are presented {n Appendix C.

The major topics covered in this final report are:

o Development of new selection/classification (predictor) tests.

o Development of new measures of training and job performance.

o Concurrent Validation procedure.

o Development of basic prediction and criterion scores.

e Results of the Concurrent Validation.

o Development of differential weights for the major components of
Job performance.

o The scaling of the utility of performance in entry-level jobs.

o Job analyses and criterion development for second-tour MOS.

o Samples and procedures for the Longitudinal Validation.

The final chaptaer of fhc'rcport discusses the Project A research in the

context of selection and classification history, and high]ights its products
and findings {n terms of both basic and applied research concerns and goals.
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Chapter 2
PREDICTOR DEVELOPMENT

- SELECTION OF VARIABLES

The overall goal of predictor deve1ogment.in Project A was to construct
an experimental test battery that would, when combined with ASVAB, yield the
maximum increment in selection/classification validity for the entire system.
That is, what new tests should be used in conjunction with ASVAB to increase
the aggre?ate accuracy of selection and classification decisions over all MOS
tn the enlisted personnel system? Approximately 280 MOS now use ASVAB for
such decisions.

Given this overall goal, the.Proiect A research staff adopted a very
comprehensive approach that tried to (a) define the population of poten-
tially useful variables; (b) describe its latent structure; (c) sample
constructs from this population that had the highest probability of meeting
the goals of the project; (d) construct operaticnal measures of these vari-
ables; (e) pilot test, field test, and revise the new measures; (f) analyze
their empirical covariance structure; and (g) determine their predictive
validities, and spec1f¥ the optimal decision rules for using the new tests to
maximize predicted performance and/or minimize attrition. The major steps
that were taken to execute this agproach are described in this chapter (also
see Peterson, 1986; Peterson et al., 1987).

Review of Selection/Classification Literature

The overriding purpose of the literature review was to gain maximum
benefit from earl{er research that was even remotely relevant for the jobs in
the Project A Jjob Eopulation. The search was conducted in late 1982 and early
1983 (i.e., FYB3) by three teams of project staff.

Several computerized searches of all relevant data bases resulted in
identification of more than 10,000 sources. In addition, reference 1ists were
solicited from recognized experts, annotated biblio?raphies were obtained from
military research laboratories, and the last several years' editions of
relevant research journals were examined, as were more general sources such as
textbooks, handbooks, and appropriate chapters in the Annyal Review of

The references identified .as relavant were obtained, reviewed, and
summarized using a standardized report protocol of seven sections: descrip-
tion of predictor, reliability, norms/descriptive statistics, correlations
with other predictors, correlations with criteria, adverse impact/differential
validity/test fairness, and reviewer's recommendations (about the usefulness
of the predictor). Each predictor was tentatively classified into an initial,
working taxonomy of predictor constructs (based primarily on the taxonomy
described in "eterson and Bownas, 1982).
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Literature Se vy Results

The literature search was used in ‘w> major ways. First, three working
documents were written, one for each of three areas: cognitive/perceptual
abilities, psychomotor/percaptual abilities, and non-cognitive predictors
(including temperament or psisonality, vocatioial interest, and biographical
data variables). These documerts summarized the literature with regard to
critical issues, suggested the most appropriate organization or taxonomy of
the constructs in each area, and summarized the validities nf the various
measures for different types of job performance criteria. (These documents
were subsequently issued as Hough, 1986; McHenry & Rose, 1986; Tcquam, Corpe,
A Qunnette, 1990.)

Second, the predictors identified in thz review were subjected to
further scrutiny to Sa; select tests and inventories to make up the Preli-
minary Battery, and (b) sulect the “"best bet™ predictor constructs to be used
in the “expert judgment” research activity.

Screening of Predictors

An initial 1ist was compiled of all predictor measures that seemed even
remotely appropriate for Army selection and classification. This list was
then screened by eliminating measures according to several “knockout" factors:
(a) measures developed for a single research project; (b) measures designed
for a narrowly specified population/occupational group (e.g., pharmacy
students); (c{ measures targeted toward younger age groups; (dg measures
requiring unusually long testing times; (e) measures requiring difficult or
subjective scoring; and (f) measures requiring individual administration.

Application of the knockout factors resulted in a second 1ist of
candidate measures that served as the final selection of constructs to be
included in the “expert judgment.* This research was designed to use expert
Judgment to estimate the potential validitz of each relevant construct, if it
were reliably measured, Schmidt, Hunter, Croll, and McKenzie (1983) have
shown that pooled expert judgments, obtained from experienced personnel
psycho1o?ists. have considerable accuracy for estimating the validity of tests
in actual, empirical, criterion-related validity research,

Expert Forecasts of Predictor Construct Validities

Peterson and Bownas (1982) provide a complete description of the
methodology which has been used successfull b; Bownas and Heckman (1976),
Peterson, Houston, Bosshardt, and Dunnette {19 7). Peterson and Houston

1980), and Peterson, Houston, and Rosse (1984) to identify predictors for the
o0s of firefighter, correctional officer, and entry-level occupations
clerical and technical), respectively. Oescriptive information about a set
of predictors and the job performance criterion variables is given to
“experts" {n personnel selection and classification. These experts estimate
the relationships betwaen predictor and criterion variables by rating or
directly es:imating the value of the correlation coefficients.

The result {s a matrix with predictor and criterion variables as the
columns and rows, respactively. Cell entries are experts' estimates of the
degree of velationship between the particular predictors and various criteria.
The interrater reliability of the experts' astimates is checked first. If the

14



estimate is sufficiently reliable (previous research showss values in the .80
to .90 range for about 10 to 12 experts), the matrix of predictor-criterion
relationships czn be ana)ﬁzed and used in a variety of ways. For example, by
correlating the rows of the matrix the covariances between criteria can Lte
estimated, and by correlating the columns the covariances hetween predictors
can be estimated on the basis of the profiles of their estimated relationships
with the criteria. The covariances can then be factor analyzed to identify
clusters of predictors within which the measures are expected to exhibit
similar patterns of correlations with different performance components.
Similarly, the criterinn covariances can be examined to identify clusters of
criteria predicted by a common set of predictors.

Such procedures helped in identifying redundancies and overlap in the
predictor set. The clusters of predictors and of criteria are an important
product for a number of reasons. First, they provide an efficient and
organized means of summarizing the data ?enerated by the experts. Second, the
summary form permits easier comparison with the results of meta-analyses of
empirical estimates of criterion-related validity coefficients. Third, these
clusters provide a model or theory of the predictor-criterion performance
space,

Method

For Pro{ect A, the experts were 35 industrial, measurement, or differ-
ential ﬁsycho ogists with experience and knowledge in personnel selection
research and/or applications.

The previous reviews of the population of constructs had identified a
pasic 1ist of 53 variables, and materials describing each of these variables
were prepared. The procedure user to identify criterfon variables was based
on the job descriptions of the sample of 111 MOS that had been previously
clustered by Jjob experts as part of the MOS sample selection. Criterion
categories were developed by reviewing the descriptions to determine common
Job performance activities.

After common elements in the 23 clusters were identified, zdditionail
categories were identified to cover unique aspects of jobs in the sample of
111, Most of the 53 performance component categories applied to severa)
Jobs, and most of the jobs were characterized by activities from several
categories. The second type of criterion variable was a set that described
performance in initial Army training as defined in archival records and
interviews with trainers. The final set of criterion variables consisted of
the ?eneral performance categories defined by the behavioral dimensions
developed as part of Task 4. In all, 72 possible criterion constructs were
defined for use in the expert judgment task.

Each judge estimated the true validity of each predictor for each
criterion (f.e., criterfon-related validity corrected for such artifacts as
range restriction and reliability, and unaffected by variation in sample
sizes). AVl judges completed the task during the first week of October 1983,

When averaged across raters, the reliability of the mean estimated cell
validities was .96. Factor analyses ware based on these cell means. The most

pertinent for purposes of this summary report concerns the analysis of the
predictor profiles.
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Eight interpretable factors were named: -1, Cognitive Abilities; 1I,
visualization/Spatial; II1, Information Processing; IV, Mechanical; Vv,
Psychomotor; VI, Social Skills; VII, Vigor; VIII, Motivation/Stabilitg. These
eight factors appeared to be composed of 21 clusters, and the hierarchical

structure {s shown in Figure 2-1.

Variables for measurement were sampled from the h!erarchg on the basis
of (a) a careful review of the empirical literature within each category,
(b} visits to all major military personnel research stations, (c) on-site
observations of individuals during field exercises in the comba? specialties,
and (d) a multistage review of all available information hy the project staff

and the Scientific Advisory Group.

Identification of Pilot Tria] Battery Measyres

In March 1984, a formal In Progress Review SIPR) meeting was held to
decicde on the measures to be developed for the Pilot Trial Battery. Informa-
tion from the literature review, expert judgments, initial analyses of the
Preliminary Battery, and the first three phases of computer battery develop-
meni was presented and discussed. The Project A staff made i-ecommendations
for inclusions of measures and these were evaluated and revised. Figure 2-2
shows the results of that deliberation process.

This set of recommendations constitutes the initial array of predictor
variubles for which measures would be constructed and then submitted to a
series of pilot tests and field tests, with revisions being made after each

phase.

PREDICTOR DEVELOPMENT: COGNITIVE PAPER-AND-PENCIL MEASURES

Development of measurement operations for the high-priority constructs
considered the following issues: (a) a definition of the target cognitive
ability; (b) the target population or target MOS fcr which the measure {s
hypothesfzed to most effectively predict success; (c) published tests that
served as mackers for each new measure; (d) intonded level of item difficulty;
and (e) type of test (i.e., speed, power, or a combination).

Brief descriptions of the individval tests, as initially designed, are

givan below, along with an explanation ot the constructs the tests are
ntended to represent. :
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Pliot Trisl Battery Test Names

(Short) Memory Test - Campuier
Number Memory Test - Computer
Percoptual Speed & Accurscy - Computer
Target (dentiication Test - Computer
Raseaning Test 1

Reasoning Test 2

Simpis Rsaction Time - Computer
Choles Reaction Time - Computer
Oriantation Test 1

Orientation Test 2

Orlanviation Test 3

Shapes Test

Object Rotstions Test

Assembiing Objects Teat

Path Test

Maze Tost

ABLE (Assssament of 8sckground
Lite Experiences)

AVOICE (Army Vocational Interest
Career Examination)

Target Tracking Test 2 - Computer
Target Shoot - Computer

Target Tracking Vest 1 - Computer
(None)

- Figure 2.2, Pradictor categaries discussed at IPR in March 1984, linked to

subsequent Pilot Trial Batiery tast names.
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Spatfa) Visvalization - Rotation

Spatial visualization involves the ability to mentally manipulate
components of two- or three-dimensional figures into other arrangements. The
process involves restructuring the components of an object and accurately
discerning their apgropriate appearance in new configurations. This construct
includes several subcomponents, two of which are rotation and scanning. The
two tests developed to measure visual rotation ability are Assembling Objects
and Object Rotation, involving three-dimensional and two-dimensional objects,
respectively.

Agfﬁmnling_ghjgggi;lgg*. This test was designed to assess the ability
tc visualize how an object will look when its parts are put together
correctly. This measure was intended to combine power and speed components,
with speed receiving greater emphasis. Each item presents subjects with
components or parts of an object. The task is to select, from among four
alternatives, the one object that depicts the components or parts But together
correctly. Published tests identified as markers for Assembling Objects
include the Employese Aptitude Survey Space Visualization (EAS-S? and the
Flanagan Industrial Test (FIT) Assembly.

thgg;_g%;gjign_lgig. The initial version contained 60 items with a
7-minute time limit, The subject's task {s to examine a test object and
determine whether the figure represented in each item is the same as the test
object, onl{ rotated, or is not the same as the test object (e.g., flipped
over), Published tests serving as markers for the Object Rotation measure
include Educational Testing Service (ETS) Card Rotations, Thurstone's Flags
Test, and Shephard-Metzler Mental Rotations.

Spatfal Visyaiization - Scanning

The second component of spatial visualization ability is spatial
scanning, which requires the subject to visually survey & complex field and
find a pathway through it, utilizing a particular configuration. The Path
Test and the Maze Test werc developed to measure this component.

. The Path Test requires subjects to determine the best path
or route between two points. Subjects are presented with a map of airline
routes or flight paths. The subject's task is to find the "best" path or the
path between two points that requires the fewest stops. Published tests
serving as markers for construction of the Path Test include ETS Map Planning
and ETS Choosing a Path. ‘

ug*g_lgig. The first pilot test version of the Maze Test contained 24
rectangular mazes, with four entrance points and three exit points. The task
s to determine which of the four entrances leads to a pathway through the
maze and to one of the exit points. A 9-minute 1imit was established.

Eield Independence

This construct involves the ability to find a simple form when it is
hidden in a complex pattern., G&iven a visual percept or configuration, field
independence refers to the ability to hold the percept or configuration in
mind so as to distinguish it from other well-defined perceptual material.
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Shapes Test. The marker test is ETS Hidden Figures. The strategy for
constructing the Shapes Test was to use a task similar to that in the hidden
Figures Test while ensuriny that the difficulty level of test items was geared
more toward the Project A target population. The test was to pe speeded, but
not nearly so much so as the Kidden Figures. At the top of each test page are
five simp%e shapes; beiow these shapes are six complex figures. Subjects are
{nstructed to examine the simple shapes and then to find the one simple shape
located in each complex figure.

Soatia) Qrientation

This construct involves the ability to maintain one's bearings with
respect to points on a compass and to maintain location relative to land-
marks. It was not included in the list of preaictor constructs evaluated by
the expert panel, but it had proved useful durinq World war II, when the Army
Air Forces (AAF) Aviation Psychology Program explored a variety of measures
for selecting air crew personnel. Also, during the second year of Projec. A,
a number of gob observations suggested that some MOS invslve critical job
requirements of maintaining directional orientation and establishing location,
using features or landmarks in the environment. Consequently, three different
measures of this construct were formulated.

Qrientation Test 1. Direction Orientation Form B (CP5158) developed by
researchers in the AAF Aviation Psychnlogy Program served as the marker for
Orientation Test 1. Each test item presented subjects with six circles. In
the test's original form, the first, or Given, circle indicated the compass
direction for North. For most items, North was rotated out of its conven-
tiona) position. Compass directions aiso appeared on the remaining five
circles. The subject's task was to determine, for each circle, whether or not
the direction indicated was correctly positioned by comparing it to the
direction of North in the Given circle.

Orientation Iggﬁ 2. Each item contains a picture within a circular or
rectangular frame. The bottom of the frame nas a circle with a dot inside it.
The picture or scene is not in an upright position. Tho task is to mentally
rotate the frame so that the bottom of the frame {s positioned at the bottom
of the picture. After doing o0, one must then determine where the dot will
appear in the circle. The original form of the test contained 24 items, and a
10-minute time 1imit was estabiished.

Qrientation Test 3. This test was modeled after another spatial
orientation test, Compass Directions, developed in the AAF Aviation Psychology
Program. Orientatinn Test 3 presented subjects with a map ¢hat includes
various landmarks such as a barracks, a campsite, a forest, a lake. Within
each item, subjects are provided with compass directivns by indicating the
direction from one landmark to another, such as "the forest is North of the
campsite.* Subjects are also informed of their present location relative to
another landmark. Given this information, the sub{ect mus{ determine which
direction to go to reach yet another structure or landmark. For each item,
new or different compass directions are given.
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Induction/Figural Reasoning

This construct involves the ability to generate hypotheses about
principles governing relationinips among several objects. Example measures of
induztion include the EmpIogee Aptituds Survey Numerical Reasoning (EAS-6),
ETS Figure Classification, Differential Aptitude Test (DAT) Abstract Reason-
ing, Science Research Associates (SRA) Word Grouping, and Raven's Progressive
Matrices. These paper-and-percil measures present subjects with a series of
objects such as figures, numbers, or words. To complete the task, subjects
pust firss determine the rule governing the relationship among the objects and
then apply the rule to identify the next object in the series. Two different
me2sures of the construct were developed for Project A.

RggggningTIgg*;L. The plan was to construct a test that was similar to
the task appearing in EAS-6, Numerical Reasoning, but with one major dif-
ference: Items would be composed of figures rather than numbers. Reasoning
Test 1 items present subjects with a series of four figures; the task is to

identify from among five possible answers the one figure that should appear
next in the series.

ngjgﬂiﬂgL%]jI_z. The ETS Figure Classification test, which served as
the marker, requires subjects to identify similarities and differences among
groups of figures and then to classify test figures into those groups. Items
in Reasoning Test 2 were designed to favolve only the first task. The test
items present five figures. Subjects are asked to determine which four
figures are similar in some way, thereby identifying the one figure that
differs from the others.

PREDICTOR DEVELOPMENT: COMPUTER-ADMINISTERED TESTS

There were four phases of activities: (a) information gathering about
past and current research in perceptual/psychomotor measurement and com-
puterized methods of testing such abilities; (b) construction of a demonstra-
tion computer battery; (c) selection of commercially available microprocessors
and peripheral devices, writing of software for testing several abilities
usin? this hardware, and tryout of this hardware and software; (d) continued
develogment of software, and the design and construction of a custcm-made
response pedestal.

Compared to the paper-and-pencil measurement of cognitive abilities,
computerized measurement of psychomotor and perceptual abilities was in a
relatively pr.mitive state. Much work had been done in Woir1d War II using
electromezhanical apparatus, but relatively 1ittle work had occurred since
then. Microprocessor technology held out the promise of improving measurement
in this area, but the work was {and sti1l is) in its early stages.

Development of Response Pedestal

Development of the computer-administered measures was in turn dependent
upon development of the appropriate hardware and software. The portable '
microprocessor selected for use was modeled after the COMPAQ but the prelimi-
nary trials suggested that the use of a keyboard may provide an unfair
advantage to subjects who have typing or data entry experience, so a separate
response pedestal was designed and built.
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This response pedestal is depicted in Figure 2-3. Note that it contains
two joysticks (one for left-handed and one for right-handed subjects), two
sliding resistors, a dial for entering demographic data such as age and social
security number, two red buttons, three response buttons--blue, yellow, and
white--and four green “home* buttons.

To begin a trial, the subjects must place their hands on the four green
buttons. After the stimulus.appears on the screen and the subject has
determined the correct response, he or she must remove the preferred hand from
the "home"* buttons and press the correct response button. The “home" buttons
serve two purposes. First, control is added over the location of the hands
while the stimulus item is presented. Secord, procedures involving these
buttons are designed to assess two theoretically important components of
reaction time measures--decision time and movement time.
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Figure 2-3. Response pedestal for somputerized tests.
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Test Development
Reaction Time (Processing Efficiency)

This construct involves sﬁeed of reaction to stimuli--that is, the speed
with which a person perceives the stimulus independent of any time taken by
the motor response component of the classic reaction time measures. It is
intended to be an indicator of processing efficiency and includes both simple
and choice reaction time.

§1MQ1Q Reaction Time: RY Iigs 1. The basic paradigm for this task
stems from Jensen's research involving the relationsihip between reaction time
and mental ability (Jensen, 1982). On the computer screen, a small box
appears. After a delay period (ranging from 1.5 to 3.0 seconds) the word
YELLOW appears in the box. The sub?ect must remove tne preferred hand from
the “home" buttons to strike the yellow key. The subject must then return

both hands to the ready position to receive the next item,

:hqjjg_gmﬁmq_lﬁmg_;_ﬂ_u;}_z. Reactior time for two response
alternatives is obtained by presenting the word BLUE or WHITE on the screen,

The subjects are instructed that, when one of these apEears, they are to move
the preferred hand from the "home" keys to strike the key that corresponds
with the word appearing on the screen (BLUE or WHITE).

sbori-Term Memory

This construct {s defined as the rate at which one observes, searches,
and recalls information contained in short-term memory.

Mgmg;g_sggngh_lggg. The marker was & short-term memor{ search task
introduced by S. Sternberg (1966, 1969) and the measure developed for Project
A is similar, The first stimulus set appears and cortains one, two, three,
four, or five objects (letters). Fo1low1n8 a display period of 0.5 or 1.0
second, the stimulus set disappears and, after a delay, the probe {tem
appears. Presentation of the ﬁ'°b° item {s delayed by either 2.5 or 3.0
seconds and the subject must then decide whether or not it apﬁoared in the
stinulus set. If the {tem was present in the stimulus set, the subject
:;rig:s tE‘ white key. If the probe item was not present, the subject strikes
e blue key.

Parameters of interest include the number of letters in “he stimulus
set, length of observation period, probe delay Reriod, and probe status (i.e.,
the prcbe is either in the stimulus or pot in the stimulus set). Subjects
receive scores on thu following measures:

The Slope and Intercept obtained by re?rcssing mean total reaction
time (correct responses only) against item length. In terms of
processing efficiency, the slope represents the average increase in
reaction time with an increase of one object in the stimulus set.
The 1ntorcegt represents all other processes not involved in memory
search, such as encoding the probe, determining whether or not a
match has been found, and executing the response. :
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Percent Correct scores, used to identify subjects performing at
very low levels which would preclude computation of the above
scores.

The Grand Mean obtained by calculating the mean of the mean reaction
time (correct responses only) for each level of stimulus set length
(1.e., one to five). .

Perceptua) Speed and Accyracy

Perceptual speed and accuracy involves the ability to perceive visual
information quickly and accurately and to perform simple processing tasks with
the stimulus (e.g., make comparisons). This requires the ability to make
rapid scanning movements without bein~ <{stracted by irrelevant visual
3§1mu}i. and measures memory, working .peed, and sometimes eye-hand coor-

nation,

2grggg1¥3JanggiJuuLﬁggﬂnggx_Igii. Measures used as markers for the
development of the computerized Perceptual Speed and Accuracy (PSBA) Test
included the Emplovee Aptitude Survey Visual Speed and Accuracg (EAS-4) and
the ASVAB Coding Speed. The computer-administered Perceptual Speed and
Accuracy Test reguires the ability to make a rapid comparison of two visual
stimul{ presented simultaneously and determine whether they are the same or
different., Five different tzpes of stimuli are presented: alpha, numeric,
symbolic, mixed, and word. Within the alpha, numeric, symbolic, and mixed
stimul{, the character length of the stimulus {s var{ed. Four levels of
character stimulus length are present: two, five, seven, and nine.

Ij:gg;_%jgn:iii;g;%gn_lg;;. In this test, each item shows a target
object near the top of the screen and three color-labeled stimuld in a row
near the bottom of the screen., Examples are shown in Figure 2-4. The subject
is to identify which of the three stimuli represents the same object as the
target and to press, as quickly as possible, the button (blue, gel1ow. or
white) that corresponds to that object. The objects shown are based on
wilitary vehicles and aircraft as shown on the standard set of flashcards used
te train soldiers to recognize equipment presently being used by various
nations, Several parameters were varied in the stimulus presentation. In
addition to type of object, the position of the correct response sleft or
right side of the screen), the orientation of the tarpet object (facing in the
same direction as the stimuli or in the opposite direction), variation in the
angle of rotation (from horizontal) of the tarpget object, and the size of the
target object were incorporated into the test.

Bsychometor Precisior

This construct reflects the sbility to make the muscular movements
necessarg to adjust or position a machine control mechanism. The ability
appiies both to anticipatory movements where the stimulus condition 1is
continuously changing in an unpredictable manner and to controlled movements
where stimulus conditions change in a qredictab\e fashion. Psychomotor pre-
cision thus encompasses two of the ability constructs identified by Fleishman
and his associates, control precision and rate control (Fleishman, 1967).
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EXAMPLE 1. %

TARGET
BLUE YELLOW WHITE

EXAMPLE2, ' b

TARGET
BLUE YELLOW | WHITE

Figure 2-4. Graphic displays ot example items from the computer-
administered Target identification Test.
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Performance on tracking tasks {s very likely related to psychomotor
precision and, since tracking tasks are an important part of many Army MOS,
develoqment of pszchomotor precision tests was made a high priority. The
initial .computer battery included two measures of this ability.

{g;gg;_i:gﬁkiagﬁlgsg_L. This test was designed to measure control
precision, and the Rotary Pursuit Test served as a model. For each trial,
subjects are shown a path consisting entirely of vertical and horizontal line
segments. At the beginning of the path is a target box, and centered in the
box are crosshairs. As the trial begins, the target starts to move along the
path at a constant rate of speed. The sub?ect‘s task {s to Keep the
crosshairs centered within the target at all times. The subject uses a
Joystick, controlled with one hand, to control movement of the crosshairs.

Item parameters include the speed of the crosshairs, the maximum speed
of the target, the difference between crosshairs and target speeds, the total
length of the path, the number of 1ine segments comprising the path, and the
average amount of time the target spends traveling along each segment.

Two kinds of scores were investigated: (a) tracking accuracy and (b)
improvement in tracking performance. Two accuracy measures were investigated,
time on target and distance from the center of crosshairs to the center of the
target. The test program computes the distance from the crosshairs to the
center of the target several times each second, and then averages these
distances to derive an overall accuracy score for that trial. Subsequently,
to remove positive skew, each trial score was transformed by taking the square
root of the average distence. These trial scores were then averaged to
determine an overall tracking accuracy score.

Igrggjiihggg_lggg. This test was modeled after several compensatory and
pursuit tracking tests used by the AAF in the Aviation Psychology Program
(e.g., the Rate Contro) Test). For the Target Shoot Test, a target box and a
crosshairs apﬁear in different locations on the computer screen. The target
moves about the screen in an unpredictable manner, frequently changing speed
and direction. The subject controls movement of the crosshairs via a joystick
and the task is to move the crosshairs into the center of the target, and to
“fire" at the target. The score {s the distance from the center of the
crosshairs to the center of the target.

Several {tem parameters were varied from trial to trial, including the
maximum speed of the crosshairs, the average speed of the target, the
difference betwsen crosshairs and tar?et speeds, the number of changes 1in
target speed (if any), the numbar of line segments comprising the path of each
targot£ and the average amount of time required for the target to travel each
segment.

Three scores were obtained for each trial. Two were measures of
accuracy: (a) the distance from the center of the crosshairs to the center
of the target at the time of firing, and (b) whether the subject “hit® or
"missed" the target. The third score reflected speed and was measured by the
time from trial onset until the subject fired at the target.
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Multilimb Coordination

This ability does not apply to tasks in which trunk movement must be
integrated with 1imb movements. It refers to tasks where the body is at rest
(e.g., seated or standing) while two or more 1imbs are {n motion.

Ig;gg;_;;ggking_*g;jaz. This test is very similar to the Two-Hand
Coordination Test developed by the AAF. For each trial subjects are shown a
path consisting entirely of vertical and horizontal lines. At the beginning
of the path is a target box, and centered in the box are crosshairs, As the
trial begins, the target starts (c move alsng the path at a constant rate of
speed. The subject manipulates t.. s1iding resistors to control movement of
the crosshairs. One resistor cortrcls movement in the horizontal plane, the
other in the vertical plane. The jubject's task is to keep the crosshairs
centered within the target at a'l times. This test and Target Tracking Test 1
ar? v:rtually identical excepc Yor the nature of the required control mani-
pulation.

Number Operations

This construct involves the ability to perform, quickly and accurately,
sigp;? :r:thmetic operations such as addition, subtraction, multiplication,
an vision,

uughgz %gmg:y Ig;ﬁ. This test was modeled after a number memorg test
developed by Dr. Raymond Christal at the Air Force Human Resources Laboratory.
Subjects are presented with a single number on the computer screen. After
studying the number, the subject is instructed to push a button to receive the
next part of the problem. When the button is pressed, the first part of the
problem disappears and another number, along with an operation term such as
Add 9 or Subtract 6 then appears. Onne the subject has combined the first
number with the second, he or she must press another button to receive the
third part of the problem. This procedure continues until a solution to the
problem is presented. The subject must then indicate whether the solution
presented is right or wrong, Test items vary with respect to number of parts-
-four, six, or eight--contained in the single item, and the interstimulus

delay period. This test is not a "pure" measure of number operations, since
it also is designed to bring short-term memory into play.

Movement Judgpent

Movement judgmant is the ability to judge the relative speed and
direction of one or more moving objects to determine where those objects will
be at a given point in time and/or when those objects might intersect.

anngn_?hgg;_lg;;. The Cannon Shoot Test measures subjects' ability to
fire at a moving target in such a wa¥ that the shell hits the target when the
target crosses the cannon's line of fire. At the beginning of each trial, a
stationary cannon appears on the video screen; the starting position varies
from trial to trial. The cannon is “capable® of firing a shell, which travels
at a constant speed on each trial, Shortly after the cannon appears, a
circular target moves onto the screen. This target moves in a constant
direction at a constant rate of speed throughout the trial, though the speed
and direction vary from trial to trial. The subject's task is to push a
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response button to fire the shell so that the shell intersects the target when
the target crosses the shell's line of fire.

Three parameters determine the nature of each test trial: the angle of
the targat movement relative to the position of the cannon, the distance from
th? cannon to the impact point, and the distance from impact point to fire
point. , _

PREDICTOR DEVELOPMENT: NON-COGNITIVE MEASURES

Two non-cognitive paper-and-pencil inventories were developed for the
Pilot Trial Battery. The ABLE (Assessment of Background and Life Experiences)
contains items that assess the high-priority constructs in the personality/
temperament and life history (biodata) domains. The AVOICE (Army Vocational
Interast Career Examination) measures relevant constructs pertaining to
vocational interests. '

The extensive literature or temperament, interest, and biographical
data, the results of the expert judgment study, and the covariance matrix from
the praliminary battery were examined and discussed at some length in a series
of mectings attended by the relevant project staff and members of the Scien-
tific Advisory Group. The result of these deliberations was an array of
constructs that were judged to be the best potential sources of valid selec-
tion/classification information of a non-cognitive nature. The linkages among
the initial variable arra¥. the constructs chosen for measurement, the
variables proposed to reflect them, and the forecasted predictor/criterion
correiavions are shown in Figure 2-5 (Hough, 1984).

Ihe Temperament and Biographical Measures (ABLE)

Following the identification of the construct array, item writing groups
were creatad and items were written, revised, edited, and arranged into
specific temperament and biographical scales that were intended to be valid
measures o the chosen constructs. After this initia) phase of item writing,
revisior, .nd scale creation, 11 substantive scalas and four response bias
scales ware produced. Table 2-1 1ists the seven constructs initially chosen
for measurcment via the ABLE, the 11 scales subsequently developed to repre-
sent them. and four vilidity scales developed under Project A. Each construct
is brietly explained below.

Constructs

Agjgggm%ng. Adjustment is defined as the amount of emotional stab111t¥
and stress tolerance that one possesses. The well-adjusted person is general-
ly calm, displays an even mood, and {s not overly distraught by stressful
situations. He or she thinks clearly and maintains composure and rationality
in situations of actual and perceived stress. The poor?y adjusted person is
nervous, moody, and easily irritated, tends to worry a lot, and does not do
well in times of stress.
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Table 2-1

Temperament/Biodata Scales (by Construct) Devoiopcd for Pilot Trial Battery:
ABLE-Assessment of Background and Life Experiences

Lonstruct Acale
AdJjustment Emotional Stability
Dependabil{ty Nondelinguency

Traditional Values
Conscientiousness
Achievement Work Orientation
' Self-Esteem
Physical Condition Physical Condition
Leadership (Potency) Dominance
Energy Level
Locus of Control Internal Control
Agreeableness/Likability Cooperativeness
Response Validitj Scales Non-Random Résponse
Unlikely Virtues (Social
Desirability)
Poor Impression
Self-Knowledge

n:nﬁnd%hiéitx- The Dependability construct refers to a person's
characteristic degree of conscientiousness, The dependable person is dis-
ciplined, well-organized, planful, respectful of laws and regulations, honest,
trustworth{. wholesome, and accepting of authoritg. Such a person prefers
order and thinks before acting. The lass cependable person is unreliable,

acts on the spur of the moment, and {is rebellious and contemptuous of laws and
regulations.

Aghig*gmgn;. Achievement is defined as the tendency to strive for
competence 1n ons's work, The achievement/work-orfented person works hard,
sets high standards, tries to do a good job, endorses the work ethic, and
concentrates on and persists in completion of the task at hand. This person
s also confident, fesls success from past undertakings, and expects to
succesd in the future. The person who is less achievement-orionted has little
ego involvement in his or her work, feels incapable and self-doubting, does
not expend undue effort, and doas not feel that hard work is desirable.

fhx;i;glaggn1111$n. The Physical Condition construct refers to one's
fro?uoncy and degree of participation in sports, exercise, and physical
activity.
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Lg§d§r§hig (Potency). This construct was defined as the degree of

impact, influence, and energy that one displays. The person high on this
characteristic is appropriately forceful and persuasive, is optimistic and
vital, and “gets things done." The person low cn this characteristic is timid
about offering opinfons or providing direction and is likely to be lethargic
and pessimistic, ‘

Lnsuiﬁgl_ﬁgnjngl. Locus of Control refers to one's characteristic
belief in the amount of control one has or people have over rewards and
punishments. The person with an internal locus of control expects that there
are consequences associated with behavior and that geop]e control what happens
to them by what they do. Persons with an external locus of control believe

that what happens is beyond their personal control,

Ag*ggehlgng;;LLi&nhili;x. Agreeableness/Likability is defined as the
degree of pleasantness versus unpleasantness exhibited in interpersonal
relations. The high-scuring person {is pleasant, tolerant, tactful, helpful,
not defensive, and generally easy to get along with. His or her participa-
tion in a group adds cohesiveness rather than friction. The low-scoring
person is critical, fault-finding, touchy, defensive, alienated, and generally
contrary.

Xalidity Scales

The primary purpose of these scales is to determine the validity of
responses, that is, the degree to which the responses are accurate depictions
of .the person compioting the inventory.

!Qﬂ:ﬂ%ﬂdﬂ?.ﬁ:i?%ﬂ&!- The content (8 items) asks about information that
A0y person is virtually certain to know.

aniikglx_xiz**g;. This 12-item scale is aimed at detecting those who
respond in a socially desirable manner (i.e., "fake good").

EﬂQL.*ﬂn:&;sinn. This was an empirically derived scale designed to
detact people attempting to "fake bad."

iﬁlt:ﬁnﬂnlgdng. This 13-item scale is intended to identify people who
are more self-aware, more insightful, and more 1ikely to have accurate
perceptions about themselves.

Ihe 'nterest Constructs/Scales (AVQICE)

The Vocational Interest Caresr Examination was oriqinally developed by
the Air Force. That inventory served as the startin? point fa the AVOICE
(Army Vocational Interest Career Examination). The intent for the AVOICE was
to measure all six of the constructs identified {a Holland's (1966) hexagonal
model of interest, as wel) as to provide sufficiont coverage of the vocational
areas most important in the Army. The six interest construits assessed by the
AVOICE, tcgether with their associated scales, are shown in Table 2-2. The
Basic Interest item, one of which is written for each Holiand construct,
describes a person with prototypic interests. The respondent indicates how
well this description fits him or her.
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Table 2-2

Holland Basic Interest Constructs, and Army Vocational Interest Career
Examination {AVOICE) Scales Developed for Pilot Trial Battery

Sonstryct scale

Realistic Basic Interest Item
Mechanics
Heavy Construction
Electronics
Electronic Communication
Drafting
L.aw Enforcement
Audiographics
Agriculture
Outdoors
Marksman
Infantry
Armor/Cannon
Vehicle Operator
Adventure

Conventional Basic Interest Item
0ffice Administration
Supply Administration
Food Service

Social Basic Interest Item
Teaching/Counseling

Investigative Basic Interest Item
Medical Services
Mathematics
Science/Chemical
Automated Data Processing

Enterprising Eas;c Ir?erest Item
eadership

Artistic ' Basic Interest Item
Aesthetics
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In add‘tion, the AVOICE included six scales dealing with organizational
climate and environment and an expressed interests scale. The six censtructs
that pertain to a person's preference for certain types of work environments
and conditions are zssessed by the AVOICE through 2C scales of two items each.

Figure 2-6 shows the constructs, scales, and an item from each scale.

Constryct/Scale Example
Achievement
Achievement “Do work that gives a feeling of
accomplishment.*
Authority “Tell others what to do on the job.*
Ability “Make full use of your abilities."”
Utilization
Safety
Organizational “A job in which the rules are not equal for
Policy everyone."
Supervision- “Have a boss that supports the workers."
Human Resources
Supervision- “Learn the job on your own."
Technical
Comfort
Activity “Work on a job that keeps a person busy.*“
Variety “Do something different most days at work."
Compensation “Earn less than others do.*
Security “A job with stcady employment.*
Working Conditions “Have a pleasant place to work,"
Status
Advancement “Be able to be promoted ?uick1y.“
Recognition "Receive awards or compliments on the job."
Social Status "A job that does not stand out from others."
Altruism
Co-workers *A job in which other employees were hard to

Moral Values

Social Services

get to know."

“Have a job that would not bother a person's
conscience."”

“Serve others through your work."

Autonomy .
Responsibility “Have work decision made by others.
Creativity “Try out your own ides on the job."
Independence “Work alone.*

Figure 2-6. AVOICE organizational climate/environment constructs,
scales within constructs, and an item from each scale.
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Although not » psgchological construct, expressed interests were
included in the AVOICE because of the extensive research indicating their
validity in criterion-related studies. This Expressed Interests scale
contained eight items which had three resgonse options that formed a continuum
of confidince in the person's occupational choico. Items from this scale
include: “Before you went to the recruiter, how certain were you of the job
you wanted in the Army?", and "If you had the opportunity right now to change
your job in the Army, would you?*

As used in the pilot testing, the AVOICE included 306 items. Nearly all
{tems wers scored on a S-point scale that ranged from "Like Very Much" (scored
§) to *Dislike Very Much* (scored 1). Items in the Expressed Interests scale
were scored on a 3-point scale in which the response options were different
for each item, yet one option alweys reflected the most interest, one moderate
interest, and one the jeast interest.

Summary of Non-Cognitive Measyres

The two non-cognitive inventories of the Pilot Trial Battery, the ABLE
and the AVOICE, were designed to measure a total of 20 constructs plus a
validity scale categcry. The ABLE assessed six temperament constructs and the
Physical Condition consiruct through 11 scales, and also included four
validity scales. Altogether, the 46 scales of the inventories included
approximately 600 items.

The psychometric data obtained in pilot tests with both irventories
seemed highly satisfactory; the scales were shown to be reliatle and appeared
to be measuring the constructs intended.

PILOT AND FIELD TESTS OF THE PILOT TRIAL PREDICTOR BATTERY
Jnitia) Pilot Tests

Each instrument in each category (cognitive paper-and-pencil, com-
puterized, and non-cognitive) was pilot tested one or mure times with various
smal: samples from Fort Campbell, Fort Carson, and Fort Lewis. Based on
feedback from the respondents, refinements were made in directions, format,
and item wording. A few items were dropped because of extreme item statis-
tics. However, the basic structure of each instrument remained the same unti)
more data from the larger scale field tests became available.

Eleld Tests

The final step before the Concurrent validation was & more systematic
series of field tests cf ail the predictor measures, using larger samples.
The outcome of the field test/revision process was the final form of the
5r??;c:?r battery ({i.e., the Trial 3attery) to be used ir the Concurrent

alidation.

Field tests were conducted at three sites. The sites and basic purposes
of the field test at each sitg are described belcw.

£gr§ﬁ§ng; - The full Filot Trial Battery (PT3) was admihisternd here to
evaluate the psychometric characteristics of all the measures and <o analyze
the covariance of the measures with each other and with the ASVAB. In
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addition, the measures were readministered to part of the sample to provide
data for estimating the test-retest reiiability of the measures. Finally,
part of the sample received practice on some of the computer measures and were
then retestsd to obtain an estimate of the effects of practice on scores on
computer measures.

Eg;;_gﬁggn - The non-cognitive Pilot Trial Battcry measures, Assessment

of Background and Life Experiences (ABLE) and Army Vocational Interest Career
Examination (AVOICE), were administered to scldiers at Fort Bragg under
several experimental conditions to estimate the extent to which scores on
zhese instruments could be altered or "faked" when persons are instructed to
o so.

Minn:nn9lgi1rqJJ:n:*.in::nnss.;:gsiisjn ion = The non-cognitive
measurex were administered to a sample of recruits as they were being proces-

sed into the Army, to obtain an estimate of hcw persons in an applicant
setting might alter their scores.

R T T AN T A Y BT

Bsychometric Data

The basic data obtained on the cognitive paper-and-pencil and the _
computer-administered teits are portrayed in Tables 2-3 and 2-4, ruspectively.

Factor Analysis Resylts

Two variables, PSYA reaction time and Short-Term Memory reaction time,
werc omitted because the reaction time scores from these measures correlated
very highly with their corresponding slope or intercept variables. Results
from the seven-factor solution of a grincigal components factor analysis with
varimgx rotation are displayed in Table 2-5. A1) loadings of .30 or greater
are showi.

Eactor 1 includes eight of the ASVAB subtests, six of the paper-and-
penci) measures, and two cognitive/percentual computer variables. Because
this factor contains measures of verbal, numerical, and reasoning ability, it
was termed “g", to represent general cognitive ability.

Egg:g;_z was a general spatial factor and included all of the PTB
cognitive paper-and-pencii n2asures, Mechanical Comprehension from the ASVAB,
and Target [dentification reaction time from the computer tests.

E‘ﬁlgﬁfl loaded on the three psychomotor tests, with substantially
smaller Joadings from three cogn<tive/parceptual computer test variables, the
Path Test, and Mechanical Comprehension from the ASVAB. Given the high
loadings of the psychomotor tests, it was labeled the motor factor.

£g§§$n_4 {ncluded variables from the cognitive/perceptual computir
tests., s factor appears to involve accuracy of perception across several
tasks and types or stimuld,

For Eactor 5, the highest loadings were on straightforward reaction time
measures. Conssquently, it was inierpreted as a speed of reaction factor.
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Table 2-4

Characteristics of the 19 Dependent Measures for Computer-Administered Tests:

Fort Knox Field Tests

Spiit-  Test-
Half Rete§§
Dependent Measure Mean' so* (ra) (re)
PERCEPTUAL
Simple Reaction Time iSRT) 56.2 hs¢ 18.8 hs .90 .37
Mean Reaction Time (RT)
Choice Reaction Time iCRT) ‘
Mean Reaction Time (RT) 67.4 hs 10.2 hs .89 .56
Perceptual Speed and Accuracy (PS8A)
Percent Correct (PC 8% .83 .59
Mean Reaction Tiée RT) 325.6 hs 70.4 hs .96 .65
Slope 42.7 hs/ch' 15.6 hs/ch .88 .67
Intercept 68.0 hs 45.0 hs 74 .55
Ta;get lgegtific:tzgg 90% 10% 84 19
ercent Correc : . .
Mean Reactfion Time zRT) §28.7 hs 134.0 hs .96 .67
Shert-Term Memory §STM)
Hean Re 22?”2‘%13.§°2m 1207 hs 238 hs ‘94 7
e a o - . L] . .
Slope 7.2 hs/ch 4.5 hs/ch .52 A7
Intercept 108.1 hs 23.2 hs .84 .74
Nugber Memgry PC) 83% 13% 63 53
ercent Correct ) . .
Mean Operation Tsme (RT) 230.7 hs 73.9 hs .55 .88
Carnon Shoot
Time Error (TE) 78.6 hs 20.3 hs .88 .66
PSYCHOMOTOR
Target Track 1
Mean Log Distance 3.2 .44 .97 .68
Target Shoot
“san Time to Fire 2std; (TF) -.01 48 .91 .48
Mean Log Distance (std -.01 .41 .86 .58
Target Track 2
Mean Log Distance 3.9 .49 .97 .68

"N v 120 for test-retest re!
Spearman-Brown correction.

* hs = hundredths of a second.

TN = 256, but varius slf@ht1¥ from test to test,

abilities, but varies slightly from test to
ra = split-half reliability; odd-even item correlation with
ry = test-retest reliability, 2-week
interval betwaen administrations.
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Table 2-5

Prinéipal Components Factor Analysis of Scores of the ASVAB Subtests, Cognitive

Paper-and-Penci] Neasures, and Perceptuai/Psychomotor Computer-
Administered Tests' (N = 163)

Factor Factor Factur Factor Factor Factor

Yariable —_—t 2
ASVAB

GS 75

AR 75

WX 14

PC 62

NO 84

cs 62

AS 62

MK 7

MC 63 8 ‘=30

El 72
COGNITIVE PAPER-AND-PENCIL

Assemb 0bJ 35 69

ObJj Rotatien -61

Shapes 65

Maze 70

Path 67 -30

Reason 1 37 58

Reason 2 37 47

Orient 1 Ky 64

Orient 2 40 46 -30

Orfent 3 60 52
PERCEPTUAL COMPUTER

SRT=RT 63

CRT~RT 61

PS8A-PC 67 31

9S&A Slope 88

PS3A Inter =65 50

Yarget 1D-PC 40

Target 10-RT -41 37 30

STM=PC 39

STM-Slope

STM-Int 8 51

Cannon Shoot-TE 3¢

No Mem-PC 53 37

No Mem-RT =37 ' -46
PSYCHOMOTOR COMPYTER

Tracking ! . 86

Trucking 2 77

Target Shoot-TF 42

Target Shoot-Dist 64

El?on 5.69 4,70  2.83 2.37 1.92 1.87

Factor

1 i

34
41

1‘17

$ wals have been oxitted from factor \oadings.

Waote that the f0)lowing vardables were not included in thls factor analysisi
AFOT, PSAA Reaction Time, and Short-Term Memory Psaction Time.

h* . communa)ity (sum of squared factor loadings) for varisbles.
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535’9;_5 contained four variables, two from the ASVAB and two from the
cognitive/perceptual computer tests. This factor appears to represent both
speed of reaction and arithmetic ability.

£g§ﬁg;_1 contains three variables from the computer tests. These
include Short-Term Momor¥ percent correct and slope, and Target Shoot time-to-
fire. This factor is difficult to interpret, but was believed to represent &
response style factor. That is, this factor suggests that those individuals
who take a longer time to fire on the Target Shoot Test also tend to have
higher slopes on the Short-Term Memory (lower processing speeds with increased
bits of information) but are more accurate or obtain higher percent correct
values on the Short-Term Memory Test.

Note that several variables have fairly low commonalities. These may be
due to relativelg Tow score variance or reliability, but could also be due to
those variables having unique variance, at least when factor ana1¥zed with
this set of tests. This latter explanation was seen as more highly plausible
for the Cannon Shoot score.

Specia) Anaivses on Compyter-Administered Tests

i&:ﬁﬂﬁ&h&ﬁ.‘ﬁ#ﬂ&.ﬁ:@ﬁﬂﬂﬁhﬂﬂmﬁo Field test subjects
were asked the question, “In the last couple years, how much have you played

video games?" The five eossib1c alternatives ranged from "You have never
played video games* to "You have played video games almost evcrz day" and
were given scores of 1 to 5, respectively, The mean was 2.99, SD was 1.03 (N
» 256;, and the test-retest reliability was .71 (N = 113).

The 19 correlations of this item with the computer test scores ranged
from «.01 to +.27, with a mean of ,10. A correlation of .12 1s significant at
alpha = .05, These findings were interpreted as showing a small, but
significant, relationship of video game-playing experience to the more “game-
1ike" tests in the battery.

Empu.ﬁiﬁsg&ﬁsqﬁmﬂngﬁ%mﬁp The results of the
analyses of variance for the five tests included in the practice effects

research (Table 2-6) show only one statistica11¥ significant practice effact,
the Mean Lo? Distance score on Target Trackin? est 2. There were three
statistically significant findings for time, ndicatin? that scores did change
with a second testing, whether or not practice trials intervened between the
two tests. Finally, the Omega squared value indicates that relatively small
amounts of test score variance are accounted for by the Group, Time, or Time
by Group factors.

These data suggost that the practice intervention was not a particu-

larly strong one. e average gain score for the two groups across the five
dependent measures was only .09 standard deviation. '
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Table 2-6
Effects of Practice on Selected Computer Test Scores

Dependent Source of
Iast Maasyre  Yariance @ _df
Choice Reaction Trimmed Mean Group 1,180
Time Reaction Time Time 1,180
. Time x Group 1,180
Target Tracking 1  Mean Log Distance Group 1,178
Time 1,178
. Time x Group 1,178
Target Tracking 2 Mean Log Distance Group 1,178
Time 1,178
Time x Group 1,178
Cannon Shoot Time Error Group 1,171
Time 1,171
Time x Group 1,121
Target Shoot Mean Log Distance Group 1,171
Time 1,1n
Time x Group 1,171

L.

9.71°
25.70°
73

73

9.26'
4.11

779
3.79
5.72

.41

9.28
.08

Omega

.032
035

.005

L2 X

.005

012

‘Denotes significance at p < .01.

B T R

The Fort Knox data were used to obtain descriptive scale statistics and
examine the covariation among scales. Summary statistics for the ABLE and
The median alpha

Esychonetric Data

AVOICE are presented in Tables 2-7 $ABLE) and 2-8 (AVOICE).

coefficient (internal consistency)

median test-retest correlation is .76.

Eakability Analyses

To investigate intentional distortion of responses, data were gathered

at different times, to distort their responses

or to be honest (oxporimcntai data gathered at Fort Bragg); (b) from soldiers
who were simply responding to the ABLE and AVOICE with no particular direc-

(a) from soldiers instructed

tions (data gathorcd at Fort Knox); and (c) from recently sworn-in Army

recruits at the Minneapolis MEPS.
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or the ABLE content scales is .84, and the
median test-retest (2-week interval) correlation is .79, with a range of .68
to .83. The median alpha coefficient for the AVOICE scales is .86, and the
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The purposes of the faking study were to:

- Determine the extent t» which soldiers can distort their responses
to temperament and interest inventories when instructed to do so.
(Comgare data from Furt Bragg faking conditions with Fort Bragg
and Fort Knox honest conditicas.)

. Determins the extent td which the ABLE response validity scales
detect such intentional distortiun. (Compare response validity
scales in Foit Bragg honest and faking conditions.)

- faiermine the extent to which ABLE validity scales can be used to
correct or adjust scores for intentional distortiion.

«  Determine the extent to which distortion is a problem in an
:ppliga:t §0tt1nq. (Compare MEPS data with Fort Bragg and Fort
nox data.

The participants in the experimental group were 425 enlisted soldiers in
the 82nd Airborne Brigade at Fort Bragg. Comparison samples were MEPS
candidates (N = 126) and the Fort Knox soldiers described eariier (N = 276).

Four faking and two honest conditions were created:
ABLE - Fake Good

Imagine you aro at the Military Entrance Processing
Station {MEPS) and you want to join the Army.
Describe yourself in a way that you think wil) ensure
that the Army selects you.

ABLE - Fake Bad

Imagine you are at the Military Entrance Processing
Station (MEPS) and you do ngﬁ want to ?oin the Army.
Describe yourself in a wa¥ that you think will ensure
that the Army does not select you,

ABLE - Honest

You are to describe yourself as you really ere.
AVOICE - Fake Combat

Imagine you are at the Military Entrance Processing
Statfon (MEPS). Please describe yoursel? in a way
that you think will ensure that you are placed in an
occupation in which you are ]jgg}y to be exposed to
combat during a wartime situation.

AVOICE - Fake Non-combat

Imagine you are at the M111targ Entrance Processing
Station {MEPS). Please desuribe yourself in a way you
think wil1l ensure that you are p'aced in an occupation
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in which you are to be exposed to combat
during a wartime situation.

AVOICE ~ Honest
You are to describe yourself as you really are.

The desfgn was a 2x2x2 with repeated measures on faking and honest
conditions which were counterbalanced. Thus, approximately half the experi-
mental group, 124 soldiers, completed the inventories honestly in the morning
and faked in the afterncon, while tha other half (121) completed the inven-
tories honestly in the afterncon and faked in the morning. The first between-
subjects factor consisted of these two levels: Fake Good/Want Combat and Fake
Bad/Do Not Want Combat. Order was manipulated in the second bstween-subjects
factor such that the following two levels were produced: Faked responses then
honest responses, and honest responses then faked rasponses.

Overall, the ABLE data supported the followi.g conclusions:

- Soldiers can distort their responses when instructed to do so.

- The rasponse validity scales detect intentiona) faking.

) g?::3?‘»133“2!;23.?2‘12212‘223.‘-21‘13’&332: TanTance associated with
aking.

- Fu:ing or distortion may not be a significant problem in an applicant
setting.

Overal), the AVOICE data showed the following:
- Soldiers can distort their responses when instructed to do so.

= The ABLE Social Desirability and Poor Impression scales are not as
effective for ad{usting AVOICE scale scores as they are for adjusting
ABLE content scale scores.

- Faking or distortion may not he a significant problem in an applicant
setting.

TRANSFORMING THE PILCT "RIAL SATTERY INTO THE TRIAL BATTERY

In the field tests the entire Pilot T~iai Battery required apﬁroximately
6.5 hours of administration time. Howevar, 4he Trial gattory which was the
Tabel reserved for the predictor battery to be used in the tul1-scale Concur-
rent Validation, had to fit in a 4-hour time slot.

Using a1l the accumulated information, #iral revisions ware made during
a serfes of meetings attended by the project staff and by the Sciertific
Advisory Group. The revisions and the stated reacons for their adoption are
suomarized below.
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Changes to Cognitive Paper-and-Pencil Tests

Changes to the cognitive paper-and-pencil tests are summarized in
Table 2-9.

The Spatial Visualization construct was measured by three tests:
Assomhling Objects, Object Rotation, and Shapes. The Shapes Test was dropped
because the previous evidence of vaiidity for prcdicting Job performance was
Judged to be less impressiva than for the other two tests. Eight items were
dropped from the Assembling ObJjects Test by eliminating items that weras very
difficult or very easg. or had low item-total correlations. The time limit
was not changed, which made it more a power test than before,

For the Spatial Scanning construct, the Path Test was dropped and the
Mazes Test was retained with no changes. Mazes was a shorter test, showed
highcr test-retest reliabilities (.71 vs. .64), and gain scores were lower
(.24 vs. .62 SD unit).

Table 2-9
3??§:r¥r?:‘cg:22::yto Paper-and-Pencil Cognitive Measures in the
Iest Name Changes
Assembiing Objects Decrease from 40 to 32 items.
Object Rotation Retain as fs with 90 items.
Shapes Drop test.
Mazes Retain as {s with 24 {tems.
Path Orop Test.
Reasoning 1 Retain as is with 30 items.
New name: REASONING TEST.
Reasoning 2 Drop Test.
Orientation 1 | Drop Test.
Orientation 2 Retain as is with 24 1tems.
' New name: ORIENTATION TEST.

Orientation 3 Retain as is with 20 items.

New name: MAP TEST.
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Reasonin? Test 1 was evaluated as the better of the two tests for
Figural Reasoning because it had higher reliabilities as well as a higher
unigqueness estimate. It was retained with no item or time 1imit changes, and

Reasoning Test 2 was dropped.

O0f the three tests that measured the Spatial Orientation construct,
Ori{entation Test 1 was dropped because it showed lower test-reiest reliabili-
ties (.67 vs. .80 and .84) and higher gain scores (.63 SD unit vs. .11 and .08

SN unit).
changes to Computer-Administered Tests

Begides the changes made to sgecific tests, several improvements were
made to the computer battery as a whole, The general changes designed to save
time were as follows: -

- Most instructions were shortened considerably.

= Whanever the Eracticc {tems had a correct response, the subject was
given feedback.

- Rest periods were eliminated. This was possible because virtually
every test was shortened. '

» The total time allowed for subjects to respond to a test item (i.e.,
response time l1imit) was set at 9.0 seconds for all reaction time
tests.

Changes to the individual computer-administered tests are summarized 1in
Table 2-10.

Fifteen items were added to Choice Reaction Time in an attempt to
increase the test.retest reliability for mean reaction time.

Twelve items were eliminated from the Perceptual Speed and Accuracy Test
(reduced from 48 to 36 items), primarily to save time. Reduction in the
number of items did not seem to be cause for reliability concerns.

Several changes wero made to the Target Identification Test. First, the
“moving" items were eliminated; field test data showed that scores on the
“moving" and stationary items correlated .78, and the moving items had lower
test-retest relfabilities than stationary items (.54 vs. .74). A1) target
objects were made the same size since field test anaiyses indicated size had
no appreciable effect on reaction time. A third level of angular rotation was
added so that the target objects were rotated either 0°, 45°, or 75'. Finally,
the number of items was reduced from 48 to 36 to save time: internal consis-
tency and test.retest estimates indicated that the level of risk attached to
this reduction was acceptable.

Analyses of field test data showed the probe delay period difference did

not significantly affect mean reaction time scores, so it was eliminated from
the Short-Term Memory Test. To save time, 12 items were eliminated.
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Table 2-10

Summary of Changes to Computer-Administered Measures in the

Pilot Trial Battery

TestVNamn

Changes

COGNITIVE/PERCEPTUAL TESTS

Demographics

Simple Reaction Time
Choice Reaction Time

Perceptual Speed

Target Identification

Short-Term Memory

Cannon Shoot

Number Memory
PSYCHOMOTOR TESTS

Target Tracking 1

Target Tracking 2

Target Shoot

Eliminate race, age, and typing experience
}tems. Retain SSN and video experience
tems.

" No changes.

Increase number of {tems from 15 to 30.

Reduce {tems from 48 to 36. Eliminate
word & Accuracy items.

Reduce items from 48 to 35. Eliminate
moving items. Allow stimuli to appear at
more angles of rotation,

Reduce items from 48 to 36. Establish a
single item presentation and probe delay
period.

Reduce items from 48 to 36.
Reduce {tems from 27 to 18. Shorten item

strings. Eliminate item part delay
periods.

Reduce items from 27 to 18. Increase item
difficulty.

Reduce items from 27 to 18. Increase item
difficulty.

Reduce items from 40 to 30 by e1im1nat1n?
the extremely easy and extremely difficult

"~ {tems.
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The number of items on the Cannon Shoot Test was reduced from 48 to 36.
Reliabilities for the time error scores were high enough to warrant such
reductic without the expectation of a significant impact on reliability.

Two modifications were mede to Number Memory to reduce test administra-
tion time. The item delay period was wade a constant (1 second) rather than
treated as a parameter with two levels (0.5 and 2.5 seconds), and the item
string length (number of parts in an item) was changed from 4, 6, or 8 parts
to 2, 3, or 4 parts. These ci.anges drastically reduced the time required to
complate the test.

Similer kinds of changes were made to Target Tracking Tests 1 and 2.
Since internal consistency and test-retest reliability estii..tes were
relatively high, the rumber of items was reduced from 27 to 18.

Several changes were made to the Target Shoct Test. First, all test
items were classified according to three parameters: crosshairs speed, ratio
of target to crosshairs speed, and item complexity (1.e., number of turns/mean
segment length). Then, {tems were revised to achieve a balanced number of
items in each cell wien the levels of these parameters were crossed. Second,
extremely difficult items were eliminated and item presentation times (the
time the target was visible on the screen) were increased to a minimum of 6
seconds (and a maximum of 10 seconds). This was done to eliminate a severe
missing data problem for such {tems which seemed to occur wher the target
moved very rapidly, made many sudden changes in direction and speed, or was
shown only a8 few seconds. The number of items was reduced from 40 to 30 to
save testing time.

Changes to Non-Cognitive Measures (ABLE and AVQILE)

Changes to the non-cognitive measures (ABLE and AVOICE) are 5 :i.arized
in Table 2-11. Time constraints required a 25 perceat reduction in the total
number ot ABLE and AVOICE items. The goal was to decrnase items oa a scale-
by-scale basis, while preserv1n? the basic content of each scale. A decisicn
was also made to delete the Agriculture scale, the six single-item Hollzrd
scales, and the eight Expressed Interest items.
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Table 2-11

Surmary of Changes to Pilot Trial Battery Versions of Assessment of
Background and Life Experiences (ABLE) and Army Vocational Interest
Caraser Examination (AVOICE)

Javentory/Scale Name Changes
ABLE~-Total gggrggzgsfrom 270 to approximately
AVOICE-Total | vg::r:g:;sfrom 309 to approximately
AVOICE Expressed Interest Scales Drop.

AVOICE Single Item Holland Scales Drop.
AVOICE Agriculture Scale Drop.
Work Environment Preference Scales Move to criterion measure booklet

(Delete from AVOICE booklet).

The Tria) Rat

The fipal array of tests for the Trial Battery is shown in Table 2-12.
The Trial Battery was designed to be administered in a period of 4 hours
during the Concurrent Validation phase of Project A, in which data collection
began in FY85. Data collected in that phase would allow the first lock at the
validity of Trial Battery measures against job performance criteria.
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Table 2-12

Dascription of Measures in the Trial Battery

Time Limit
Cognitive Paper-and-Pencil Tests Number of Jtenms {minutes)
Reasoning Test 30 12
Obiect Rotation Test 90 7.5
Orientation Test 24 10
Maze Test 24 5.5
Map Test 20 12
Assembling Objects Test 32 16
Computer-Administered Tests ' Humber of Items Approximate Time
Demographics 2 4
Reaction Time 1 15 2
Reaction Time 2 30 3
Memory Test 36 7
Target Tracking Test 1 18 6
Parceptual Speed and Accuracy Test 36 6
Target yracking Test 2 18 7
Number Memory Test 28 10
Cannon Shoot Test 35 7
Target Jdentification Test 36 4
Target Shoot Test 30 5
Non-Cognitive Paper-and-Pencil
Inventories Number of Jiems Anproximate Trine
Assessment of Background and Life 209 35
Experiencas (PBLE)
Army Vocational Interest Career 176 20

Examination (AVOICE)
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Chapter 3
CRITERION DEVELOPMENT

INTRODUCTION

The overal) goals of measuring training and job performance--that {s,
criteria--in Project A were to define the total domain of performance in some
reasonable way and then develop raliable and valid measures of each major
factor. The specific measures were used as criteria against which to validate
selection and classification tests and were not at the outset intended to
serve &s operational methods for appraising performance. The research pare
ticipants were informed that the measures would not be entered into their
personnel file.

Ihe Developmental Approach

The general procedure for criterion dovelopment in Project A followed a
tasic cycle of a comprehensive literature review, conceptual development,
scale construction, pilot testing, scale revision, field testing, and pro-
ponent (management$ review. The specific measurement gcals were to:

. Make a state-of-the-art attempt to develop job sample
or “hands-on" measures of job task proficiency.

() Compare hands-on measurement to paper-and-pancil tests
and rating measures of proficiency on the same tasks
(1.e., a multitrait, multimethod approach).

. Develop rating scale measures of performance factors
that are common to all first-tour enlisted MOS (Army-
wide measures), as well as for factors that are specific
to each MOS.

. Develop standardized measures of tra1n1n? achiavement
for the purpose of determining the relationship between
training performance and jyob performance.

(] Expleit exist1ng file/administrative data as much as
possible for indicators of individual performance.

) Use the data from the Concurrent Validatfon sample
to develop 2 model of the latent structure of job
parformance in first-tour anlisted MOS.

Given these intentfors, the criterion development yffort focused on
three major aethods of measuring performance: hands-on iob sample tests,
multiple-choice knowledge tcsts, and ratings. Tne behaviorally anchored

::t{ng scale (BARS) procedurs was axtensively usod in developing the rating
ales.
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Ihe Modeline cf Performance

The criterion development efforts to be described were guided by a
particular theory of performance. The intent was to proceed through an almost
con?i?ual process of data collection, expert review, and model/theory
revision.

Multidimensionality

As a basic concegt. Job performance was viewed as multidimensional.
There 15 not one attribute, one outcome, one factor, or one anything that can
be pcinted to and labeled as job performance. Further, job performance was

fven the status of a construct (which implies a “theory" of performance), and

s manifested by a wide variety of behaviors, or things people do, that are
Judged to be important for accomplishing the goals of the organization. For
example, a manager could make contributions to organizationa goa1s by working
out congruent short-term guals for his subordinates, and thereby guiding them
in the right direction, or by praising them for a job well done, and thereby
increasing subsequent eYfort levels. Each of these activities probably
requiras different knowledges and skills, which are in turn most likely a
function of different abilities.

Consequently, for any particular job, one fundamental task of perfor-
mance measurement 1S to describe the basic factors that comprise performance.
That 1s, how many such factors are there and what is their basic nature?

Ino Genery) Yvpes of Factors

For the population of entry-level enlicted positions in the Army, there
shculd be two major t{pcs of job performance factore: components that refiect
M0S-specific technical competence or specific job behaviors that are not
required for other 1obs, and components that are definad and measured in the
same way for every job. The latter have been referred to as "Army-wide"

criterion factors, such as performance on tha comnon tasks for which every
soldier is responsible.

The Army-wide concept incorporates the basic notion that total perfor-
mance is much more than task or technical proficiency. It might include such
things as contribution o teamwork, continual self-development, support for
the torms and customs of the organization, and perseverance in the face of
adversity. A much more detailed description of the initia) workin? mode} for
the Army-wide segment of performance can be found in Borman, Motowidlo, Rose,
ang Hanser (1986).

In sum, the working mode) of total performance with which the project
began viewed performance as multidimensfonal within the two broad categories
of facters or constructs. The job analysis and criterion construction methods
wers designed tn describe the content of these factors via an extensive
description of the total performance domain, several {terations of data
:ollactions, and the use of multiple methods for identifying basic performance

actors.
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Eactors Versus a Composite

Saying that performance is multidimensional does not preclude using Jjust
one index of an individual's contrfibutions to make a specific personnel
-deciston (c.g.. select/not select, promote/not promoteg. As argued by Schmidt
and Kaplan (1971) some years ago, it seems quite reasonable for the organiza-
tion to the importance of each major performance factor relative to a

articular personnel decision that must be made, and to combine the weighted

actor scores into a composite that represents the total contribution or
utility of an individual's performance, within the context of that decisfon.
That {3, the way in which performance information is weighted 13 a value
Judgment on the organization's part. The deter-mination of the specific
combinational rules (e.g., simple sum, weighted sum, nonlinear combination)
that best reflect what the organization is trying to accomplish is in large
measure a research question. .

AStruciural Model

If performance {s characterized in the above manner, then a more formal
way to mode! performance is to think in terms of its latent structure. The
usual common factor model of the latent structure is open to criticism because
a11 of the criterion ({1.e., performance) measures may not be at the same level
of explanation, or they may be so qualitatively different that putting them
into the same correlation matrix does not seem appropriate, or two criteria
may not be functiona11¥ independent. One might be a gause of another; for
example, individual differences in training performance may be a cause of
individual differences in job performance.

From this perspective, the aims of criterion analysis are to use a1l
available evidence, theory, and professional judgment to (a) identify the
variables that are nocessarg and sufficient to explain the phenomena of
interest, and (b) specify the nature of the relationships between pairs of
variables in terms of whether they 1) are correlated because one is a cause
of another, 2) are correlated because both are manifestations of the same
latent property, cr 3) are independent. The more explicitly the causal
directions and the predicted magnitude of the asscciations can be specified,
the greater the potential power of the model {f it is confirmed by subsequent
empirical data,

Within the structural equation framework thera are manifest variables
(operatfonal measures) and latent variables (constructs). The Project A
proposal and research plan dealt explicitly with criterion gopstructs and
criterion peasures. :

A few points should be made about this view. First, a lot more is known
about predictor (i.e., ability, temperament, and interest$ constructs than
about Job performance constructs. -There are volumes of research on the
former, and almost none on the latter. Relatively 1ittle attention has been
given to conceptualizing performance in clerical, technical, or skilled jobs.

Second, the usual textbook 11lustration of a latent structural equation
model (e.g., James, Muliak, & Brett, 1982) shows each latent variable being
represented by one or more manifest operational measures. However, just as it
1s easy to think of examples where a predictor test score could be a function
of more than one latent variable (e.g., the score on computerized two-hand
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tracking apparatus could be a function of several latent psychomotor
“factors"), the same will be true of criterion measures. Most of them will
not be unidimensional.

Third, we would be hard-pressed to defend placing the criterion
variables on some continuum from immediate to intermediate to ultimate as a
means for portraying their relative importance or their functional inter-
relationships,

Finally, people do not usually work alone. Individuals are members of
work groups or units and it is the unit's performance that frequently is the
most central concern of the organization. However, determining the individ-
ual's contribution to the unit's score is not a simple problem. Further,
variation in unit psrformance is most likely a function of a number of factors
besides the “true" level of performance of each individual. The quality of
leadership, weather conditions, or the availability of spare parts are
examples of such additional sources of variation in unit performance.

In sum, Project A researchers attempted, in state-of-the-art fashion, to
develop both a theory of entry-level performance in skiiled jobs ({.e., as
represented by the population of Army MOS) and to construct multiple valid and
reliable measures of each maior performance component. In large measure, the
project was successful in doing so and has now gone far beyond any previous
efforts to account for the totality of job performance.

CRITERION DEVELOP“ENT: MOS-SPECIFIC TASK-BASED PERFORMANCE MEASURES

The task analysis-based, MOS-specific criterion measures concern the
assessment of performance on a sample of tasks for a particular MOS that were
identified as representative of all tasks in that MOS. The general procedure
was to develop a careful description of all the magor tasks that comprise the
Job (f.e., the total population or domain of tasks), draw a sampla of these
tasks, and develop multiple measures of performance on each task. (See
Campbell, C. H., Campbell, R. C., Rumsey, & Edwards, 1986.)

The total number of tasks to be sampled was dictated primarily by time
constraints. While the time required to assess performance on individual
tasks would differ b¥ task, a total of 30 tasks for each MOS was taken as a
reasonable planning figure.

For each MOS, al1 30 tasks would be assessed with written knowledge
tests. Fifteen of the 30 tests would also be assessed with hands-on tests.
Finally, task performance ratings would be obtained for the 15 tasks measured
with the hands-on job sample tests, and job history data covering recency and
frequency of performance would be obtained for all 30 tasks. As noted
previously, because of cost considerations the MOS-specific job performance
measures (1.e., the hands-on tests and MOS-specific ratings) could be devel-
oped for only nine of the 19 original MOS in the sample. The nine were
further divided into two groups known as Batch A and Batch B. The MOS in
Batch A were done first; sometimes during the development period the lessons
learrnied 1n Batch A led to changes in procedures for Batch B. The remaining 10
MOS became known as Batch Z. The compositions of Batches A, B, and 2 are
shown in Table 3-1.
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Teble 3-1
MOS Grouping for Criterion Development

03

Batch A 138 Cannon Crewman
64C Motor Transport Operator
71L Administrative Specialist
958 Military Police

Batch B 118 Infantryman
19E Armor Crewman
31C Radio Teletyce Operator
63B Light Wheel Vehicle Machanic
91A Medical Specialist

Batch Z 128 Combat Engineer
16S MANPADS Crewman
27€ TOW/Dragon Repairer
518 Carpentry/Masonry Specialist
54 Chemical Operations Specialist
558 Ammunition Specialist
67N Utility Helicopter Repairer
76W Petroleum Supply Specialist
76Y Unit Supply Specialist
948 Food Service Specialist

Defining the Task Domaip
Enumerating the total task domain for an MOS was based on three primary
sources:

qg%;iggsiiig_ig*g*gzl16§Anu**§_L§M%. Each MOS Proponent, the agency
responsible for prescribing MOS policy and doctrine, Ere ares and publishes a
Soldier's Manual that 1ists and describes tasks, by skill level, that soidiers
in the MOS are doctrinally responsible for knowingiand performing. The number

of tasks per MQS varies widely from a iow of 17 Skill Level 1 (SL1) tasks to
more than 130 SL1 tasks.

5?i%ilL%i.HﬂnHll.!I.SﬂmmﬂﬁTIAikz?1§§£11. The SMCT describes tasks that
each soldier in the Army, regardless o s or her MOS, must be able to

perform. The 1983 version contained 78 SL1 tasks.
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Amﬂm%m.qnﬂjiumy_mnm (AOSP). The AOSP obtains task descrip-
tions by surveying job incumbents with a questionnaire checklist that

irncludes several hundred items. The items are obtained from a variety of
sources (e.g., -he Proponent school), and include and expand the doctrinal
tasks from the preceding two sources. The AOSP is administered to soldiers in
a1l ski11 levels of each MOS by the 1).S. Army Soldier Support Center. The
analysis of responses by maans of the Comprehensive Occupational Data Analysis
Program (CCDAP) provides the numbar and poercentage of saldiers at each skill
level who report that they Bcrform each task. The number of activities in the
AOSP surveys for the nine MOS of interest ranged from 546 to well over ROO.

Proponent agencius were also contacted directly to determine whether
relevant tasks existed beyond those listed in the three primary sources. The
number of additional tasks thus penerated was not large, but the tasks were
somstimes significant. For example, the introduction of new equipment added
tasks that had not yat appecred in the written documentation.

The preliminary aggregate list of SM/SMCT tasks and AOSP statements was
carefuily edited for redurdancies, and items were revised and combined to
achieve a relatively unifcrm level nf generality and format across items. The
resu\%igasia refined 145t of MOS tasks used as a basis for domain review and
consolidation.

At each Proponent a minimum of three senior NCOs or officers reviewed
the refined 1ist for an M)S. These subject matter experts (SME) eliminated
tatks that had been incorrectly included in the domain, for reasons such as
equipment that was being changed, current doctrine not yot reflected in
available publications, and equipment variations that should be combined.

In the final phase, the task lists resulting from domain consolidation
were again reviewed to eliminate tasks that pertained to restricted duty
positions or that were Eerformed only infrequently. The result of this
process was & final task 1ist (or population) for each MOS. Table 3-2 shows
the reduction of the task 1ist during each phase and the reascns fur the
reduction, by M)S.

SME Judaments of Task Characteristics

As preparation for selecting 30 representative tasks for each M0OS, 15-30
SMEs (NCOs at EG ov above and officers at grade 0-3 or above) rated each task
on a number of characteristics. Three types of judgments were obtained:

ﬁg;k g]gigg:jng. Each task was 1isted on a 3 x § inch card along with a
brief descripiion. Es were told to sort the tasks into groups so that all
t2: tasks in each group were alike, and each group was different from the
other groups.

zgﬁq_nginxgngs. The procedure for rating task importance was different
for the first four MOS (Batch A) than for the last five MOS (Batch B) that
were analyzed (see Table 3-1). For Batch A, all SMEs were given a European
scenario that specified a hi?h state of training and strategic readiness but
was short of involving actual conflict. After Batch A data were collected,
concern was ¢xpressed as to the scenario effect on SME judgments. As a
resuit, Yor Batch B three scenarios were used. An "Increasing Tension®
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Table 3-2
Effects of Domain Definition on MOS Task Lists

. MOS
138 §4C ZlL 958 118 19€ JIC 638 QA
AUSP Review
AQSP Statements 669 677 8z2 546 @822 609 656 633 685
Deleted - Zero Frequency 67 . 169 329 197 188 103 134 84 267
Deleted by SMEs - - 58 - . . - 195 61
AOSP Statements Used 602 508 435 369 634 506 522 354 357
Domain Consolidation
Tasks in MOS* 378 166 203 304 357 338 267 188 251
* Nonapplicable Systems - - - - - 50 - - -
Eliminated by Doctrine 23 - - - 16 14 97 10 12
Collective Tasks 25 - - - 5 - - - .
Combined Systems 57 - - - - - - - -
Reserve Components Tasks - - - - 15 - - - -
Tasks in Domain 273 166 203 304 321 274 170 178 239
Domain Reduction
Tasks in Domain 273 166 203 304 321 274 170 178 239
Restricted Duty Position 4 - 42 - - - - - -
Preliminary Sort - - - 176 - - - - -
Low Friquenc (High Ski1l Level/
ADSP Only) $5 47 - - % ¥ - - -

Oomain Tasks for SME Judgments 177 119 161 128 221 235 170 178 239

* Task 1ist resulting from the merﬁing of the Soldier's Maruals lists and the more
detailed AOSP descriptions.
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scenario identical to that used in Batch A was retaired, and a "Training®
scenario specifying a stateside environmeat and a “Combat" scenario (European
non-nuclear) were developed. The 30 SMEs for each Batch B MOS were randomly
divided into tkree groups and each group was giver a different scenario as a
basis for judgments.

For Batch A MOS, the Judges were given the tasks on individual cards,
identical to those used in task clustering, and told to rank the tasks ‘rom
Most Important to Least Important. For Batch B MOS, Jjudges were provided a
1ist of the tasks, with descriotfons, and asked to rate them on a 7-point
scele from “1 = Not at all important for unit success" to “7 = Absolutely
essential for unit success.*

%3i§_E§;jg;§ﬁngg,pjjiig§1§1. To arrive at an indicaticn of expected
task difficulty, SMEs were asked to sort a 'tgpica]“ group of 10 soldiers
across five performance levels based on how they would expect & typical group
of SL1 soldiers to perform on each task. The standard deviation of this

distribution served as an index of expected performance variability.

Selaction of Tasks To Se TYested

From five to nine project staff, including the irdividual who had prime
responsibility tor that particular MOS, together with six NCO/officer SMEs,
participated in the task selection process for each MOS. The selection panel
wes provided the data summaries of the SME Judgments and asked to make an
initial selection of 35 tasks to represent each M0S. No striei selection
rules were imposed, although the analysts were told that high importance, hieh
performance variability, a range of difficultg, and frequently performed tasks
were desirable, and that each cluster should be sampled.

The next phase was a Delphi-type negotiation among analysts to merge
their raspective choices into a consensus 1ist of 35 tasks for sach MOS.
Information on the choices and raticnale provided by each analyst in the
preceding phasm was distributed to all analysts, and each made a decision to
retain or adjust his or her decisions, taking into account opinions others had
expressed. For all MOS, three iterutions were necessary.

The resulting task selection 1{sts wera mailed to each Propunent; a
briefing by Project A staff was provided {if requested. A Proponent repre-
sentative then coordinatad a review of the 1ist by Proponent personnel
designated as having the appropriate qualifications. After some minor
Pro ogggt-recommended adjustments, the final 1{st of 30 tasks was selected for
eac .

Assignment of Tasks to Test Mods

The initial devoloEment pian'roguired that a job knowledge test be
developed for all 30 tasks, anc a hands-on test for 15 of these tasks. The
considerations that constrzined selectfon for hands-on testing were:

) Fifieen soldiers must complete all 15 hands-on tesis in 4 hours.

. Scorer support wou1d ba 1iwited to eight NCO scorers.
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° The hands-on test site must be within walking distance of the
other test activities, -

) Equipment requirements must be kept within reason.

(] The test must be administrable in a number of installations.

On the basis of these constraints, each of the five project analysts
{ndependently reviewed the available information and made a task selection.

Following individual ratings, analysts met in group discussions and proceeded
task by task to resolve differences until a consensus was reached.

Constryction of Hands-On and Knowledge Tests

For both hands-on and knowledge tests, the primary source of test
content was task analysis data.

Hands-Qn Test Development
The model for hands-on test development emphasized four activities:

(] D:&%L?iﬂ:.ﬁ:i&.&ﬂﬂdiﬁ*ﬂni- Test conditions were designed to
maximize the standardization of the test between test sites and

among soldiers at the same test site.

. . Performance measures were defined as
either or process depending on what the scorer was
directed to observe so as to sccre behavior.

] 51lﬁﬂ.ﬁ&ﬂﬂﬁnﬁﬁ.iﬂi*ﬁ*&liﬁn%- Examinee instructions were read
verbatim tc the soldier and were the only verbal communications

the scorer was allowed to have with the examinee.
(] ngg]gn_;ggng;_jnj*r%;;jgn;. These instructions told the scorer
ow to set up, administer, and score the test.

sJob Knowledge Test Development

A multiple-choice format was selected, and 4 hours were allocated to the
knowledge testing block for the field trials, to bes reduced to 2 hours for
Concurrent Validation testing. Allowing an average of slightly iess than one
gin:to to read and answer one item dictated an average of about nine items per

asK. : ’ '

Knowledge test development was based on the same information that was
available for hands-on development and emphasized performance knowledge by
attempting to write items that were:

) =based. Such items require the examinee to select an
answer descriding how something should be done. The goal was to
avoid a tendency to cover infurmation about why a step is done or
rely on technical questions about the task or equipment. The
knowledge or recall required was not to exceed what was required
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when actually performing the task. Liberal use of quality
illustrations was essential. :

(3 Eggy;$g_gn_ngn£ﬁnm;n£§_§;;g;§. Performance-based knowledge tests
must focus on what soidiers do when they fail to perform the task

or steps in the task correctly.

Knowledge {ests we.e constructed by progoct personnel with experience in
test item construction and expertise in the MOS/task being tested. Test items
were reviewed internally by a panel of test experts to insure consistency
among individual developers. _

pilot Testing

Following construction of the tests, arrangements were made through the
Proponent for troop support for a pilot test of the hands-on and knowledge
tests. This procedure was conducted by the test developer. The hands-on
tests involved the support of four NCO scorer/SMEs, five MOS incumbents in
SL1, and the equipment dictated by the test. The knowledge tests utilized the
same four NCO hands-on scorers and five MOS incumbents, The test developer
went through each test, item by item, with all four HCOs simultaneousiy. The
five incumbents took the test as actual examinees. Revisions were based on
SME and incumbent {nputs.

Auxiliary Instruments
Iask-Specific Performance Rating Scales
' Development of hands-on and knowledge tests provided two methods of
measuring the sample of 15 tasks. As a third method, the soldier's peers and
supervisors were asked to rate the soldier's performance on those same 15
tasks by means of a 7-point numerical rating scale. The intent was to assess

performance on the same set of 15 tasks with three different methods. The
rating scales were developed for administration during the field tests.

Job History Questionnaire

Although soldiers in a given MOS share a common gooi of potential tasks,
their actual task experience may vary substantially. To assess the likely
impact of experience effects on task performance, and consoquently on the
Concurrent Yalidation strategies, a Job History Questionnaire was developed to
be administered to each soldier. Specifically, soldiers were asked to

indicate how Eggin:gx and how IE!?H&DS}! (in the praceding 6 months) they had
performed each of the 30 tasks selected as performance cr?taria.

- umoary
At this point the initial versions of the hands-on job sample tes:s and
the nultiple-choice knowledge tests had been developed, piint tested, and

revised. The 7-point task performance rating scales and the Job History
Questionnafre had been constructed. .
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CRITERION DEVELOPMENT: MOS-SPECIFIC BEHAVIORALLY
ANCHORED RATING SCALES

A major zomponent of Project A criterion development was devoted to
using the criticaq incident wathod to identify basic performance factors. The
rocedure used to identify MOS-specific performance factors was Jerived in
arge qart from procedurss outlined by Smith and Kendall (1963) and by
Campbell, Dunnette, Arvey, and Hellervick (2973).

Develooment Procedure

The general development procedure involved the following steps: (a)
condurting workshops tc collect performance incidents for the assigned MOS,
(b) editing incidents, (c¢) conducting the retranslation exercises, (d)
developing behaviorally anchored performance rating scales $BARS). and (e)
revi?inglggg ;caIes for use in the Concurrent Validation efforts. (See Toquam
et al., .

Critical Incident Workshoos

Almost al) participants were NCOs who were directly responsible for
supervising first-term enlistees and who themselves had spant 2 to 4 years as
first-termers in these MOS. Workshops for each MOS were conducted at six
Continentz) United States (CONUS) Army posts.

Staff members first described Project A and explained the purpose of the
workshop, Participants were then asked to penerate accounts of Army-wide
performance incidents, using examples provided as guides, and to avoid
describiu? activities or behaviors that reflect general soldier effective-ness
(e.g., following rules and regulatians, military appearance), as these
requirements were being identified and describea in another part of the
preject.

After 4-5 hours, the participants were asked to 1dent1fg potential job
performance categories, which workshop leaders recorded on a blackboard or
flipchart. Following discussion, the performance incidents written to that
goint were reviewed and assigned to one of the catagories that appeared on the

lackboara or flipchart. The remaining time was spent ganerating performance
incidents Yor those categories that contained few incidents.

Results from the performance incident workshops are reported in
Table 3-3 for Batch A MOS and in Table 3-4 for 3atch B MOS.

Evidence that the performance dimension system provides a thorough and
comprehensive coverage of the crittcal job requirements is high agreement
among ?udges thet specific incidents represent particular components (factors)
of pertormance, that all hypothesized factors can be represented by ifncidents,
and that all ircidents in t.e sample can b assigned to a factor (if they
csnnot, factors may be missing).

This retranslation step sen alsc bs used to develop the performance
anchors for each dimension. Participants are asked to rate the levei of
performance described in the incident.
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Table 3-3

8ARS Performance Incident Workshops: Number of Particinants and Incidents
Geneirated by MOS and by Location - Batch A

Lecation
fort Ord

N - Participants
N - Incidents
Mean Per Participant

.t Polk

N - Participants

N - Incidents

Mean Per Participant
Fert Bragg

N - Participants

N - Incidents

Mean Per Participant
Fort Campbell

N - Participants
N - Incidents
Mean Per Participant

fort Hood

N - Participants
N - Incidents
Mean Per Participant

Fort Carson

N - Participants

H - Incidents

Mean Per Participant
Total By MOS

N - Participants

N - Incidents
Mean Per Participant

MOS

138

14

. 194

13.9

12
150
12.5

13
235
i8.1

13
195
11.5

13
180
13.9

19
204
10.7

1159
13.2

£4C

10
80
8.9

15
240
16.0

14
221
15.8

13
191
13.6

13
183
14.1

15
232
15.5

81
1147
14.2

L

59
11.8

15
210
14.0

11
218
19.8

10
154
17.1

10
133
13.3

13
215
16.5

€3
989
15.7

14
213
15.2

15
235
15.7

17
225
13.2

1
238
15.9

11
92
8.4

14
180
12.9

86
1183
13.8

Total By
Location

43
547
12.7

57
835
14.7

55
899
16.4

47
778
14.2

47
588
10.7

61
831
13.6

318
4478
14.1
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Tabla 3-4

BARS Ferformence Incident Workshops: Number of Participants and Incidents
Generated by M0S and by Location - Batch B8

MOS
: Total Oy

Location 118 1€ ac [ Xi:] Location
Fort Lawis

N - Participants 16 11 8 10 11 56

N - Incidents 211 180 124 172 130 817

Mean Per Participant 18.3 16.4 15.5 17.2 11.8 14.6
Fort Stewart '

N - Participants 14 15 15 16 16 76

N - Incidents 216 275 256 208 249 1204

Mean Per Participant  15.4 18.3 17.1 13.0 15.6 15.8
Fort Riley

N - Participants 18 7 10 11 8 54

N - Incidents 216 123 127 133 90 689

Mean Per Participant 12.0 17.6 12.7 12.1 11.3 13.8
Fort Bragg

N - Participants 13 14 16 15 13 71

N - Incidents a3l 190 220 250 217 1,108

Mean Per Participant 17.8 13.6 13.8 1€.7 16.7 15.6
Fort Si11°

N - Participants 8 4 3 9 10 34

N - Incidents 26 0 13 32 20 91

Mean Per Participant 3.3 4.3 3.6 .0 2.7
Fort Bliss®

N - Participants 14 14 8 14 13 63

N - Incidents 93 7G 39 n 55 328

Mean Per Participant 6.6 5.0 4.9 5.1 4.2 5.2
Total By MOS

N - Participants 83 65 60 75 71 354

N - Incidents 993 838 779 866 761 4,237

Mean Per Participant 12.0 12.0° 13.0 11.6 10.7 12.0

* Participants at these posts spent most of the time completing retranslation booklets
rather than generating critical incidents.
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The retranslation data were analyzed separately for each MOS. The
prccess included computing for each incident (a) the number of raters,
(b) percentage agreement zmong raters in assignirg incidents to performance
dimensions, 2c) me2n effectiveness rating, and (dg standard deviation of the
effectiveness ratings.

The next step involved identifying those performance incidents in which
raters agraeed reasonably well on performance dimension assignment and effec-
tiveness level. For each MOS, performance incidents were idertified that met
*he following criteria: (a) at least 50 percent of the raters agreed that the
incident depicted performance in a single performance dimension, and (b) the
standard deviation of the mean ef‘ectiveness rating did not exceed 2.0. These
incidents were then sorted into their assigned performance dimensions.

Results from this sorting are presented for each MOS in Table 3-5.

Revisions After Retranslation

The cate?orization of the origiral critical incident pool produced a
total of 93 initial performance dimensions for the nine MOS in Batch A and
Batch B, with a range of 7-13 dimensions per MOS. Based on the retranslation
results, a number of the original performance dimensions were redefined,
omitted, or combined. From the original set, six were omitted and four were
lost through combination. One of the omissions was due to the fact that too
few critical incidents were retransiated into it by the judges. The other
five were omitted because the factor represented tasks that were well beyond

Ski11 Level 1 or were from a very specialized low-density “track" within the
MOS (e.g., MOS 71L F5-Postal Clerk).

After modifying the dimension system using results from the retrans-
Jation exercise, behavioral anchors were developed for each dimension., This
involved sorting effective performance incidents with mean values of 6.5 or
higher, average performance with mean values of 3.5 to 6.4, and ineffective
performance with mean values from 1.0 to 3.4, and then summarizing the
information in each group to form three summary behavioral anchors depicting
effactive, average, and ineffective performance. Traditional behaviorallz
anchored ratin? scales contain specific examples of job behaviors for eac
effect{veness level in a performance dimension. Behavioral summary scales, on
the other hand, contafn anchors that represent the behavioral content of all
performance {ncidents reliably retranslated for that particular level of
effectiveness,

After the performance rating scales had been developed for each MOS,
these were submitted to intensive review bg the projsct research staff and the
Scientific Advisory Group. Results from these reviews were used to clarify
performance definitions and behavioral anchors.

£icld Test Versions of MOS-Specific BARS

The final set of behaviorally anchored rating scales for the nine MOS
for use in the field test contained from 6 to 12 performance dimensions. Each
of the performance dimensions fncludes behavioral anchors describing ineffec-
tive, average, and effective performance. Raters were asked to use these
anchors to evaluate ratees on a scale ranging from 1 (ineffective performance)
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Table 3-8

Behavioral Examples Reliably Retranslated Into Each Dimension
on the BARS Measures

Qimnsion
CGannon Crewmn (158)
A. Loading out equipment 49
. ormﬂ and unnmnino vehicles, 198
howitzers, and ecuipment
C. Transporting/sorting/atoring and 108
paring amunition for fire
0. Rﬂﬂm for occupation and &
eplacing howitzer
€. Setting wp commnicativng 1)
F. Guansry ”®
6. Loading/unloading howitzer
H. Receiving and reiaying communications 19
1. Recording/record keeping e
J. Position improvemant Fi'i

folor Tremport Oparator (84C)

Oriving Vehicles 148
Yahicle conpl‘.n?

Checkiig and mintaining vehicles 81
Using maps/following paper routes F44

Loading r‘.am and transporting %
SONNe

g:rrkinu and securing vehicles ¥4

Performing adainistrative duties 42

Self-recovering vehicles 10

Safaty-mindediass ]

Performing dispatcher duties

Adainistrative Spectaifst (710)

A.
s
c.

€.

F. K

e,
l.

J
l.

Preparing, typing, and proofrsading 183
documents

Oistributing and dispatching
{ncoming/outgoing dacusmnts
Maintaining office resourcss
Postirg requlations

Estab] |Mnxr|nd/or wmintaining
files 1AN TAFFS

eeping records

Safeguarding and monitoring
security of clastified materfals
Praparing spatial repcres
reaparing specia '

documents, drefts, and other mterials
Sorting, routing end distributing
inconing/outpoing matl

Na Inta hing Aray POkt OFfice

oqu ipmant

Keeping Post 077ice records
Maintaining security of msi)

g2 &

<8 &

gz W B

(Cont ftwad)

Musber of
Sumlat.

65

Qisenston

KiVitory Police (0:B)

A,
’l
cb

'.
s

Traf{1c control and enforcement
on post and {n the fleld
Providing escort security and
ﬁ:{siul sacurity
ing arreits, gathering informa-

tion on crimiral activity, and
reporting on crimes
Patrolling atd crime/eccident pre-
vention activitios
Promoting confidence 1n the
-nmr{ police b‘r mintaining
persons) and lega) standards and
through coemunity servics work
Using interpersonal cosmunication

1pC) skilis

esponding to mdical emrgencies
and other emargencias of & mon-
crininal nature

Infantrymn (118)

A,

Ensuring that all supplies and
oquipment are fisld-ready and
available snd well-maintained
in the field
Prov1d1:g‘loadonhip and/or
taking charge in combat situations
lfl:v{amm and surviviig in the

(]

Using weapons safely
Oesmonstrating proficiancy in the
use of al) weapnns, armamsnts,
equipyment and wpphu
Maintaining sanitary conditions,
persoral hygiene, and personal
safety in the field

:m‘a:"ing [ Hq:::ngtgou;io?

voiding snemy datection during
wovement and in estabiished
defansive positions

Operating a radio

Perforuing reconnaissance and
rtrol activities

srforming guard and sacurity
duties

Osconstrating coursge and pro-
fictency in engaging the enemy
Guarding the processing POs end
enexy casutities

Nusber of
Sxumles.

63
128
173

238
118

2]

AN

53

L]

26
L4

3
b}
%

1§




Table 3-5 (Continued)

Behavioral Exanples Reliably Retranslated

on the BARS Heasures

Into”Each Cimension

Rimnsion

Aror Crewmmn (19€)

A, Maintaining tank hull/suspension
system and associated equipmant

8. Maintaining tank turret systen/
.fire control system

€. Dﬂviwlming tanks

D. Stowing and handling amunition

€. (oading/unloading guns

F. Maintaining quns

6. Engaging targets with tank guns

H. Operating and ma‘ntaining
comunication equipment

1. Establishing security in the field

J luvigmn’

K. Preparing/securing tank

Radio Teletype Operator (31C)

A, Inspecting equipment am! troudle.
shooting problems

8. Pulling preventative maintenance
‘and sarvicing equipment

C. Installing and preparing equipment
for operation

n. Oponun‘ comrunications devices
and providing for an accurate and
timely flow of information

E. Proparm? reports

F. Hainteining ucuﬂt{ of equipmnt

6. Locating and providiig safe
transport of equipaent to sites

”
182
142

Qimeosion

Light-¥heal Vehicle Mechanic (638)

A. Inspecting, testing, and detecting
lems with equipmant

3. Troublashoot

C. Performing routine maintenance

0. Rmh‘

E. Using tools and test equipment

F. Using technical documentation

€. Vehicle and equipment opsration

Recovery
I. Planning/organizing jobs
J. Administrative duties
K. Safety mindedness

Medical Spectalist (B1A)

A, Maintaining and operating Army
vehicles
8. Maintaining accountability of
medica) supplies and equipment
€. Keeping medical records
0. Attending to patients' concerns
E. Providing accurste diagnoses in a
¢linic, hotpital, or fiald satting
F. Arranging for trangportation and/
or transporting injured personnel
b %2;??‘"':?#“‘“1? f1eld sit
N ring and inspecting field site
or ciinic facilitias in the field
1. Providing routine and engoing
) tlc::iur:
+ Responding to ems
K. Providi

personns

ncy situations
instruction to Army

)
]
AN
1

42

1]

142

18
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to 7 (effective performance). Raters are also asked to evaluate an incum-
bent's overall performance across all MOS-specific performance dimensions.
This final rating scale is virtually the same for all MOS; {1t includes three
anchors depicting ineffective, average, and effective performance.

CRITERION DEVELOPMENT: ARMY-WIDE RATING SCALES
Development of Scales

The develoqment of the Army~-wide behavior rating scales (Pulakos &
gxggan, 1986) followed the same general procedure used for the MOS-specific

Critical Incident Workshops and Procedyres

Seventy-seven officers and NCOs participated in six one-day workshops
intended to elicit behavioral examples of soldier effectiveness that were not
Mos;s ecific. A total of 1,315 behavioral examples were generated in the six
workshops.

Duplicate incidents and incidents that did not meet the criteria
specified (e.g., the incident described the behavior of an NCO rather than a
first-term soldier) were dropped from further consideration. The remaining
1,111 examples were edited to a common format and content analyzed by pro{ect
staff to form preliminary dimensions of soldier effectiveness, Specifically,
three researchers independently read each example and grouped together those
examples that described similar behaviors. The sorted examples were then
reviewed and the groupings were revised until each author arrived at a set of
dimensions that were homogeneous with respect to their content.

After discussion among project staff and with a small 2roup of officers
and NCOs at Fert Benning, a consensus was reached on a set of 13 dimensions.
These were then submitted to retranslation.

Retranslation of the Behavigral Examples

The retranslation task was divided into five parts, with each part
requiring a judge to evaluate 216-225 behavioral examples. Judges were
provided with definitions of each of 13 dimensions to aid in the sorting, and
with a 1-9 effectiveness scale to guide the effectiveness ratings.

The number of behavioral examples reliably retranslated for each of the
13 dimensfons 1s shown in Table 3-6. The criteria established for acceptance
--greater than 50 percent agreement for the sorting of an incident into a
single dimension, and a standard deviation of less thar 2.0 for the distribu-
tion of jud?es' effectiveness ratings for one incident--were met by 870 of the
1,111 examples (78%).

Two pairs of dimensions were combined because of the conceptual similar-
ity of each of the pairs, resultinq in a total of 11 Army-wide dimensions.
Leading Other Soldiers and Supporting Other Unit Members were combined to form
Leading/Supporting; Attending to Detai) and Maintaining Own Equipment were
collapsed to form Maintaining Assigned Equipment.
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Teble 3-6

Behavioral Examplas Reliably Retranslated’ Into Each Dimension
for Army-Wide Behavior Rating Scales

Number of
Dimensions
A. Controlling own behavior related to personal 107
finances, drugs/alcohol, and aggressive acts
B. Adhering to regulations and SOP, and displaying 158
respect for authority
C. Displaying honesty and integrity 53
0. Maintaining proper military appearance 34
€. Maintaining proper physical fitness 36
F. Maintainin? 1iving and work areas to 23
Army unit standards
6. Exhibiting technica) knowledge and skill ‘ 47
H. Showing {nitiative and extra effort on job/ 131
mission/assignment
1. Developing own job and soldiering skiils 40
J. Attending to detail on jobs/assignments/ ) 59
equipment checks’ Maintaining
Assigned
K. Maintaining own equipment’ Equipment 46
L. Effectively leading and providing ) 71
motivation to other soldiers® Leading/
Supporting
M. Supporting other unit members b5
870

‘Examples were retained if they were sorted into a single dimension by
greater than 50% of the retranslation raters and had standard deviations
of their effectiveness ratings of less than 2.0.

'These two dimensions were subsequently combined to form a Maintaining
Assigned Equipment dimension.

‘These two dimensions were subsequently combined to form & Leading/Supporting
dimension.
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For each of the 11 dimensions, the reliably retranslated behaviorai
examples were then divided into three categories of effectiveness levels on a
9-point scale, and behavioral summary statements were written to capture the
content of the specific examples at low (1-3.49), average (3.5-6.49?, and high
(6.5-9) performance levels. ‘

Additional Army-Wide Scales

In addition to the 11 Army-wide BARS, two summary rating scales were
prepared. First, an overal) effectiveness scale was developed to obtain
overall judgments of a soldier's effectiveness based on &1l the behavioral
dimension ratings. Second, an NCO potential scale was developed to assess
each soldier's likelihood of being an effective supervisor as an NCO.

Eina) List of Armv-Wide Behavioral Rating Scales

The 11 Army-wide BARS that were retained plus the overall performance
:Rd ggolgoten:1a scales provided the following behavioral rating scales for
e field test:

A. Technical Knowledge/Ski11
B. Effort
C. Following Regulations and Orders
D. Integrity
E. Leudership
F. Maintaining Assigned Equipment
G. Maintaining Living/Work Areas
H. Military Appearance
1. Physical Fitness
J. Se f-Develogment
K. Self-Contro
Overall Effectiveness
NCO Potential

Qevelopment of Acmv-Wide Common Task Dimensions

Rating scales coverin? tie common task domain were develcped from tasks
sppearing in the Skill Level 1 Common Task Soldier's Manual., To develop these
dimensions, a senfor staff member content analyzed the specific tasks
contained in the manual (e.g., Read and Report Total Radiation Dose; Repair

Field Wire) and identified 13 ﬁgmmgangik_iggg; that appeared to reflect in
summary form all of the specific tasks.

Ratings consisted of evaluating how well each ratee typically performed
each task on a 7-point scals. In addition, raters were given the option of
choosing 8 "0", indicating that they had not observed a soldier performing in
the tusk area. The 13 common task dimensions are:

A. See: ldentifying Threat (armored vehicles, aircraft)

. See: Estimating Range

. Communicate: Send a Radio Message

. Navigate: Using a Map .

» Navigate: Navigating in the Field

. Shoot: Perform ng Operator Maintenance Weapon (e.g., M16 rifle)
Shoot: Engaging Target with Weapon (e.g., M16

oMM ocom
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Combat Techniques: Movin? Under Direct Fire
. Combat Techniques: Clearing Fields of Fire

Combat Techniques: Camouflaging Self and Equipment
Survive: Protecting Against NBC Attack

Survive: Performing First Aid on Self and Other Casualties
. Survive: Knowing and Applying the Customs and Laws of War

X=X, X
® -

CRITERION DEVELOPMENT: COMBAT PERFORMANCE
PREDICTION RATING SCALE

This section describes the development of a combat performance predic-
tion scale, designed to evaluate performance under degraded conditions and the
increased confusion, workload, and uncertainty of a combat environment. Two
difficulties were recognized. First, although raters may often observe
soldiers in garrison/field exercise performance, oRportunitios to observe
performance under severely adverse conditions may have been limited. Second,
the majority of peer and supervisor raters have never experienced combat, so
they were being asked to predict how soldiers would perform in a situation
that the raters themselves may not have known first-hand.

A variant of the critical incident approach was used to identify dimen-
sions of combat effectiveness. The behavioral examples emerging from this
step were content analyzed, and submitted to a retranslation and scaling
procedure, Following field testing, the best items were selected and a
suTT;teg rating scale format was developed, which was used in the Concurrent

alidation.

SL*I}iﬁl.ln&iﬂnn:.ﬂ*r%;h*n*. Forty-six officers and NCOs participated
{n one of four one- a¥ critical incident workshops. A1l participants were
combat veterans, the large majority with experience in Vietnam. In each
workshop, a staff member first described Project A and explained how the
prediction of combat performance was an integral part of the project. The
workshop leader next presented & preliminary set of literature-based dimen-
sions of combat effectiveness, and pussible modifications and additions ware
discu§sed. The rest of each workshop was devoted to writing and reviewing the
examples.

A total of 361 examples of positions and regative behavior was generated
in the four workshops. After duplicates and {tems that were specific to
officers, MOS, or equipment were eliminated, 158 usable examples remained. A
review of the critical incidents that had been used in the Army-wide ratin
scale retranslation workshops revealed 73 that described behavior in a combat-
type situation, such as behavior undér adverse conditions during training and
field exercises. These examples were added to the 158 usable examples from
the combat workshcps. The distribution {s shown in Table 3-7.

Three staff members independently read each example and grouped those
that described similar behaviors. The content analysis of the incidents
resulted in a reduction of the number of dimensions from 11 to 8. The revised
dimensions are shown in Figure 3-1. Employing the eight dimensions and 231
bah:vgoral examples, materisls were developed for retransiation and scaling
workshops.
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Table 3-7
Nuicher of Edited Examples of Combat Behavior

Combat Army-Wide
Positive 96 42 138
Negative 62 k)| 93
Total J—
158 73 231

Bg*:Anj1g11gn4uuLjﬁg%1ngaﬂg:k;ngg;. In the retranslation process,
acceptable agreement was defined as greater than 50 percent of the 16 judges

sorting an example into the same dimension. Of the 231 examples, 108 did not
meet this criterion. The workshop participants also rated each incident in
terms of how well {t would discriminate the "best" from the "worst* performer
under adverse conditions. For the summated scale form of the Combat Perfor-
mance Prediction Scale, the goal was to select items that represented the
domain of combat effuctiveness and discriminated between performance extremes.
The summated scale farm was used to anchor Eerformance rating scales with more
general or abstract hshavioral examples. Theses general statements of
performance at different levels of effectiveness add perspective to the
depiction of performance (Borman, 1986, p. 105).

Allowing for time constraints in testing, and eliminating poor items, 80
items were selected. To reduce the administrative burden on any one rater,
two forms (Form A and Form B) were developed. Cach contained 60 items--40
common to both forms and 20 unique to one form.

Bg!igu_gnﬂ_ggiggling. The two proposed 60-item forms of the Combat
Performance Prediction Scale were reviewed by three company grade Army
officers and three ARl scientists. As a result of that review, three items
common to both forms were deleted and a large proportion of the remaining 77
items were reworded. Since the rewording was extensive, the 77 {tems were
subjected to a rescaling, using the same workshop procedures as for the
original scaling. Eight officers and one civilian (seven of the nine were
combat veteransg made the “best" and “worst" combat soldier ratings for each
of the 77 items. Only one item was dropped, because it did not discriminate
between effective and ineffective. :

CRITERION DEVELOPMENT: ADMINISTRATIVE/ARCHIVAL RECORDS

A major activity within the overall program of performance criterion
development was to explore the use of the archival administration records as
first-tour job performance criteria and in-service predictors of scldier
effectiveness (Riegelhaupt, Harris, & Sadacca, 19855. The Enlisted Master
File (EMF), the Official Military Personnel File (OMPF), and the Military
Personnel Records Jacket (MPRJ) are the Army records sources thet contain
administrative actions that could be used to form measures of first-tour
soldier effectiveness.
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B.
.

C.

»
° Eﬁ!*ity anﬂ ﬁesire to ’ostcr & common spirit of devotion and

erthusiasm among members of a group - .

e Concern for the physical/emotional welfare of the individual
zembers of the group

o Commitwent to maintaining/enhancing the effectiveness of the group

® igiil to inarn qu!ct' and apply the newly acquired knowledgs/

t
skill ¥n a novel situation
@ Ability to size up a situation and use available resources to make
8 decision A
o The exsrciss of appropriate judgment

N a51iingnoss go accept rosponsibility for the accomplishment of the

task at hand

® c:gcorn for conditions that jeopardize the safety of self and
others :

o Concern for the maintenance of weapons and equipment, etc.

° AgiiQty anﬁ wi!iingnoss to maintain both physical and medical

fitness
@ Physical endurance as demonstrated b{ Tittle or no reduction in
performance even after or during prolonged or strenuous activities
° S?nccrn for proper health care/hygiens to avoid sickness and
sease

M H!iiQngnoss to make sacrifices and endure hardships to accomplish

mission

o Commitment and dedication to accomplishing one's assigned duties/
respongibilities

@ Willingness to accept a reasonable amount of risk in the pursuit
of mission accomplishment

N ty to follow

] Kno?1odg: of and ability to coordinate weapons, ammunition, and
equipmen

® Ability to perform MOS-specific and common soldiering tasks

°® ﬁeaction to stress associataﬁ,with shooting and killing, losing a

unit/team leader, seeing others wounded or killed, waiting for
orders betwesn engagements, etc.

@ Abi1{ty to perform duties with 1ittle or no decrement under
emotionally stressful situations

. A§1|§ty and willingness to take the appropriate action at the
appropriate time without being told to do so

Figure 3-1. Revised set of combat performance dimensions.
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The EMF {s an automated inventory of personal data, enlistment condi-
tions, and military experience for every enlisted individual currently on the
U.S. Army payroll. It contains a large number of variables for each
individual, ranging from pay grade to Skills Qualification Test (SQT) scores
to the Army's operational pervormance appraisal ratings in the form of the
Enlisted Efficiency Report (EER).

The OMPF s the permanent, historical, and official record of a member's
military service. The information for enlisted personnel is maintained on
microfiche records at the Enlisted Records and Evaluation Center, For't
Benjamin Harrison,

The MPRJ, or 201 File, is the primary mechanism for storin? {nformation
about an individual's service record, Updates/additions/corrections to the
file are made at the time of the action. The MPRJ ghysica11y follows the
individual wherever he or she goes and is normally located at the Military
Personnel Office (MILPO) that serves the soldier's unit.

A series of small pilot tests were conducted to explore the information
content of each source, identify the problems that would be invoived in using
it, and develop an appropriate data collection protocol that could be used in
a large-scale systematic records search. In so doing, an initial 1list of
go;:ntéaé]y useful administrative records was identitied, and is shown in

a e bl = XY

Comparative Pilot Test

A systematic comparison of the three data sources was carried out on a
pilot sample of 650 records. The origina\ plan was to collect data from the
MPR) for a sample of 750 soldiers, 150 in each of five MOS at five Army posts.
To achieve this sample size, the records of 200 soldiers at each post were
requested. Data were collected by teams of two research staff members in 2-
day visits to each of five posts. Only those soldiers who entered the Army
between 1 July 1981 - 31 July 1982 at an inftial grade of PFC or less were
retained. The result was a sample of 650 soldiers in the 05C, 11B, 64C, 7iL,
or 918 MOS who had been in the Army between 14 and 27 months.

wwwmmm

Using the records collection form deveioped to extract records data from
the MPRJ, three research staff members.spent 2 days collecting records data
from the OMPFs of 292 soldiers. The 292 individuals represented a random
sample of the 650 soldiers from whose MPRJs administrative records data had
previous1¥ been collected. The MPR) was found to be a much richer source than
the OMPF for {nformation on the administrative actions of interest in Project
A. In the extrene case, qven information relevant to a soldier's reenlistment
eligibility was not available from the OMPF.
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Yable 3-8

List of Administrative Measures Indicative of Soldier Effectiveness

Comparison of Skill Level of Primary to Duty MOS.

Existence of Secondary MOS.

Existence of Skills Qualification Identifier (SQI).

Existence of Additional Skill Area (ASI).

Existence of Lan ua?e Identifier.

Record of Skill Qualification Test (SQT) Score Within Past 12 Months.

Type of Reenlistment EYigibility.

Type of Military Education Leadership Course.

Level of Highest Civilian Education.

Promotion Rate. '

Existence of Promotion Packet at E4,

Number and Type of Awards/Badges.

Record of Requalification Weapons Score Within Past 12 Months.

Number and Type of Certificates of Achievement/Appreciation/
Commendation.

Number and Type of Letters of Appreciation/Commendation.

Number and Type of Letters of Reprimand/Admonition,

Number of Additional Civilian Education Classes Cowpleted.

Number and Type of Correspondence Courses Completed.

Number of Additional Civilian Educatfon Classes Completed.

Course Summarg and Abilities Ratings - Service Schoo).

Professional Competence ana Standards Ratings &nd Summary Score
of Enlisted Efficiency Report.

Type, Sentence, Suspension, Vacation of Courts-Martial.

Existence of Courts-Martial Proceedings in Action Pending.

Reason for Bar to Reenlistment.

Number and Ouration of AWOL.

Number of Violations, and Reason for Articles 15.

Reason for FLAG Action.

Number of and Reason for Disposition - Block to Promotion.

s o o f

Unlike the MPRJ-OMPF comparison, a rather high degree of correspondence
existed between the MPRJ and the EMF. Even in light of delays in data entry,
the correspondence between sources was impressive and highlighted the benefits
of having current EMF information available.

Yariable Selectjon

A first step in determining the usefulness, for Project A purposes, of
the administrative variables collected from MPRJs (201 Files) was to select
those measures with an acceptable amount of variance. Based upon the fre-
quency distributions and intercorrelations of the possible indexes, and
regulations governing reenlistment and promotion criteria, six variables were
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selected as having the highest potential for being useful criteria and in-
service predictors for Project A:

Eligible tc Reenlist

Wumber of Letters/Certificates
Number of Awards

Number of Military Training Courses
Has Received Article 15/FLAG Action
Promotion Rate (Grades Advanced/Year)

Relationships of Administrative Measyres With Other Variables

Each of the six administrative measures and a combined "Has Received
Letter/Certification/Award" variable were subjected to a series of analyses.
These included an sxamination of MOS and Post differences; stepwise multiple
regressions, in which AFQT, Moral Waiver, Sex, and Race were entered after
controliing for Post and MOS effects; and univariate analyses, in the form of
chi-square tests, for those variables entered into the regression equation
with a significant £ value at the time of first entry,

First, there was no evidence that a soldier’'s race was a significant
determiner of his or her Reenlistment Eligibil{ity, Number of Awards, or any
other of the Army-wide administrative measures. Second, although a soldfer's
sex was related to Awards (males received more) and to Letter/Certificate
(feinales received more), when the two variables were combined into the
Letter/Certificate/Award measure, sex differentials were no longer statis-
tically significant.

Third, Armed Forces Qualification Test (AFQY) score or mental category
(see Appendix A) was related to successfully comp1et1n? Military Training
Courses and to Number of Awards, indicating the possible usefulness of the
ASVAB in predicting aspects of Army-wide performance. Fourth, both Reenlist-
ment E1ig1bi11ty and Promotion Rate (from E-1 to E-4), which may be related to
non-cognitive as well as cognitive factors, do not appear to be dependent on
the soldier's location (Post), MOS, or demographic group (i.e., these measures
seem to be fairly even-handedly administered Army-wide).

Finally, there were distinct MOS and post differences irn average scores
for most of the measures. For example, Administrative Specialists (71L)
received more letters/certificates and Infantrymen (11B) more awards than
soldiers in other MOS. Soldiers at one of tha five posts visited received
more letters, certificates, and awards, and more extra training than soldiers
at the other posts. Care should be exercised in pooling performance measure-
ment data across MOS and posts.

. - d v

While the use of administrative measures is consonant with the Project A
multimethod approach to performance measurement, and while these indexes hold
predictors of second-tour performance, it must be asked whether the effort and
expense of collecting these indexes from the 201 Files are justified by the
outcome. Also, while there was a high degree of correspondence between
information on the EMF computerized file and information collected from the
individual 201 Files, a number of the most promising variables were not
available from the EMF.
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Accordingly, another method of obtaining information was tried out. A
self-report inctrument, the Personnal File Information Form, was developed and
administered during the Batch A field testing. The self-report information
could then be cumpared to the information in actual 201 Files, obtained by the
projecu team during the tield test period.

CRITERION DEVELOPMENT: MEASURES OF TRAINING SUCCESS

Training achievement tests were developed to measure training success
for the 19 MOS in the Project A sample (Davis, R. H., Davis, G. A., Joyner, &
deVera, 1986). The training performance measures were to serve both as
criteria for selection/classification predictor validation and as in-iervice
predictors of later job performance. A longstanding question is whether
training performance criteria and job performance criteria provide the same
information about predictor validity.

Within the Army, there is a verg close relationship between training
content and tasks performed on the job. As a matter of doctrine, training
must be job-related, and the knowledges and skills necessary for the perfor-
mance of a Job at Skill Level 1 are taught in Advanced Individual Training.
As a result, if content validity is based on curricular materials alone, then
by design most of the items should be job-related.

There are perhaps three critical components of content validity in this
context. First, the content domain should be clearly defined and the
boundaries of the domain from which test content is drawn should be clearly
understood. Once the boundaries are defined, experts should be able to agree
as to whether or not items fall inside or outside of those boundaries. For
training content, the domain was described by the Program of Instruction (POI)
lesson plan, technical publications, and training manuals. For the jeb,
content was specified by Army Occupational Surveys, technical publications,
Soldier's Marnuals, and the Common Task Manual. Second, the sampie of content
to be tested should Le representative of the domain. Third, the content to be
tested should be highly relevant Yor the goals of training.

Also, it seems clear that some trainees learn relevant knowledges and
skills that are not part of the exﬁ11c1t goals of instruction and go beyond
the formal course content. From the perspective of criterion deve?opment. the
most successful trainee is one who goes beyond the formal course objective.
This is a distinction beiween and learning. A relevant
question is the degree to which the correlation between tragnin performance
and job performance is a function of direct learning during tra?ning. inci-
dantal learning during training, or individual differences in basic abilities
that are present before training starts.

Iest Development Procedure
The principal steps in the construction of the training achievement
tests were as follows:

- Preparat&gg of the item. “budget” to ensure coverage of duty areas
er

- DeveQOpment of the initial {tem pool

- Review of item pool by job incumbents
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- Review of itei pool by school trainers

- Pilot administration of icems to trainees

- Preparation of the item pools for administration to Jjob incumbents

~ Administration to jub incumbents (Field Tests)

= Revisw by TRADOC Proponent agencies

- Preparstion of the item pools for administration to job incumbents in
the Concurrent Validation :

A1though each test went through many revisions during tris process,
there were three principal versions: (a) the init{al item pool, (b) the
version administered to incumbents in the field test, and (c) the version
administered to incumbents in the Cencurrent Validation. Figure 3-2 sum-
marizes the developmental procedures and illustrates the difference in
procedures for Batch A/B and Batch Z.

Development of the Initial Jtem Pool

The init{a) content source was the Army Orcupational Survey Program
(AOSP) which usas a questionnaire checkiist of several hundred items to survey
Job incumbents about ipecitic job tasks that theg do or do not perform.
Related tasks are combined into duty areas and the number of duty areas in
2ach of the 19 MOS ranged from 15 to 23. A ke¥ statistic reporced is the
pergentage of scldiers at difrerent skill levels who are performing the task
activity.

Before the AQSP items were used, 99 percent confidence intervals were
computed for the mean parcentage Eerforming each task, and tasks equal to or
less than the lower boundary of the confidence interval were deleted. The
remaining task statements ware then reviewed by 4-6 SMEs for ralevance and
c1arit¥ ard, using the following procedure, an item budget was dratted with an
initial target of 225 {tems.

Th2 match between AOSP duty areas and training objectives was devermined
bx pregaring a matrix of the AOSP duty areas versus the subdivisions of che
POI. Thres outcomes ware possitle: {a) duty areas matched Army trainin
1esson3 completely; (b) duty areas did not match any training lesson; (cg
training lessons did not match any duty area. The majority of the item
budget, 200 items, was allocated to the first two categories.

Items were then budgeted in proportion to how much they were emphasized
in training: The greater the overlap between the AOSP tasks (within a duty
erea) and the tra1n1n§ objectives (within the POl), the more items wera
written to represent job/training content. The remaining items (out of the
original 200) were assigned to Job-only content.

After {tem budgets were established, written materials dealing with job
training activities were examined and multiplie-choice items were drafted for
::1 MOSit The item-writing grouo included the research staff and contract

em-writors.
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Review by Job_ncumbents

After the pool was first reviewed by one subject matter excert who
gur ed the item pool of its more glaring 7aults, the items wera then reviewed
y gob incumbents for accuracy and relevance during & series ¢f site visits,
and items were revised where appropriate. Incumbents were nexi asked to rate
the importance of each item on a S5-point scale in three different contexts:
combat, combat readiness, and garrison duty.

Mean interrater reliabilities were reasonabl{ high for the combat and
combat readiness scenarios, .74 and .71 respectively, but somewhat lower for
the garrison scenario, .60. To establish the relevance of the draft test
{tems, incumbents were asked, "Do Skill Level 1 personnel in this MOS need to
use this knowledge on the job?"

Beview by School Trajners

The item pool was also reviewed by trainers at one of the training sites
foir the MOS. As with the review by job incumhents, the trainers reviewed
items for technical accuracy and appropriate vocabulary, and rated item
contant for importance and relevance to the goals of training. It was during
such site visits that pilot tests were conducted with trainees, as described
in the next subsection.

Administration to Trainees

After review by job incumbents and trainers, test items were admini-
sterad tc grouqs of trainees in their last week of training. A sample of
trainees was also interviewed after the test to obtain information about the
clarity and comprehensibility of the items.

v eld T
Mith Job Incumbents
After all the SME judgments were made and trainee tryouts completed, the
ttems were revised in accordance with the SME and trainee comments and the
item pools were preﬁareﬂ for administration to job incumbents in the field

tests. Data from the field test administration were later used to convert the
pools of draft items inte the standardized training knowledge tests.

As the item puols were cut and items added or changed in these early
test consiruction steps, items were dropped if they were judged to be of
1ittle importance or no relevance. However, the nature of the item budget was
preserved by adding new items if necessary.

field Test Instruments

At this stage the nine training achievement tests for the MOS in Batch A
and Batch B were deemed ready for field testing with job incumbents.

Up to this qoint the 10 tests for the 10 MOS in Batch 2 followed the
same developmental steps as for. the tests in Batches A and B. However, as
ncted previously, the Batch Z instruments were not field tested with job
incumbents. Consequently, the Concurrent Validaticn versions of the 10 tests
retained more items than do the nine A/B tests. Additiona) item analyses were
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carried out for Batch Z on the basis of the data from the Concurrent Valida-
tion sample.

CRITERION FIELD TESTS

The complete array of specific criterion measures evaluated in the
criterion field test is given below. Again, the distinction between MOS-
specific and Army-wide is that the latter are the same across a1l MOS. The
content of the MOS-specific measures, regardless of whether they are job
samples, knowledge tests, or ratings, concerns a particular job and is based
on the task content of that job. Also, the Judgment (i.e., rating) of "NCO
potent{al® refers to a first-tour enlisted soldier's potential, assuming the
individual would reenlist, for being an effective noncommissioned officer,
with supervisory responsibilities, during the second tour of duty.

MOS-Specific Performance Measures

1) Paper-and-pencil tests of achievement during training,
consisting of job-relevant knowledge tests of 100 to
200 items per MOS. Items can be aggregated by POI
module or by MOS duty area.

2) Paper-and-pencil tests of knowledge of task
procedures consisting of an average of about nine
items for each of 30 major tasks for each MOS.

Item scores can be aggregated in ai least four ways.

Sum of item scores for each of the 30 tasks.
Total score for 15 tasks also measured hands-on.
Tota) score for 15 tasks not measured hands-on.
Total score on all 30 tasks.

3) Hands-on measures of proficiency on tasks for each
MOS, measured on 15 tasks selected from the 30 tasks
measured with the paper-and-pencil test.

= Individual task scores.
- Total score for all 15 tasks.

4) Ratings of performance, using a 7-point scals, on each
of the 15 tasks measured via hands-on methods by:

- Supervisors
- Peers
- Self

5) Behaviorally anchored rating scales of 6-12
performance dimensions for each MOS by:

- Supervisors
- Peers
- Seif
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6) A general rating of overall MOS task performance by:

- Supervisors
- Peers
- Self

7) A Job history questionnaire administered to incumbents
to determine the frequencz and recency of task
performance on the 30 tasks for which job knowledge tests
were developed.

Army-Wide Messyres

1) Eleven behaviorally anchored rating scales designed
to assess the dimensions Tisted below. Three sets
of ratings (i.e., from supervisors, peers, and
self) wers obtained on each scale for each individual.

Technical Knowledge/Skil
Initiative/Effort

Following Regulations/Orders
Inte?rity
Lead n? and Supporting
Maintaining Assigned Equipment
Maintaining Living/Work Areas
Military Appearance -

Physical Fitness
Self-Development

Self-Control

2) A rating of general overall effectiveness as a soldier by:

- Supervisors
- Peers
- Self

3) A rating of noncommissioned officer potential by:

- Supervisors
- Peers
- Self

4) A rating of performance on each of 14 common tasks
from the Manual of Common Tasks by:

- Supervisors
- Peers
- Self

§) A 77-item summated rating scale of expected combat
effectiveness.

- Supervisors
- Peers
- Self
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6)

7)

8)

9)

0)

A 14-item self-report measure (the Personnel File
Information Form) of certain administrative indexes
such as awards, letters of recommendation, and
reenlistment eligibility.

The same administrative indexes taken from 201
Files (by project staff).

An Environmental Questionnaire, a descriptive questionnaire
completed by both incumbents and supervisors for the

purpose of describing 14 factors pertaining to organizational
climate, structure, and practice (Peterson, Hough, Ashworth,
& Torquam, 1986).

A 99-item Leader Behavior Questionnaire to measure incumbents'
perceptions of the leadership behaviors and practices
in their unit (White, Gast, & Rumsey, 1986).

A Measurement Method Questionnaire administered at the
end ot the testing sessions to obtain soldiers' reactions to
the various types of testing.

Samples

The samples for the field tests were drawn from the nine Batch A and
Batch B MOS and from six different locations. Tables 3-9 and 3-10 provide a
breakdown of the criterion field test sample sizes by MOS and location, and by
race and sex, respectively. The USAREUR data collection site was just outside
Frankfurt, Germany.

Table 3-9

Field Test Sample Soldiers by MOS and Location

MOS

Location 118° 138 19E 31C 638 64C 7L OlA 958 Tota)
Fort Hood - - .- .- .- .- 48 .- 42 90
Fort Lewis 29 e 30 16 13 .- .- 24 .- 112
Fort Polk 30 .- k) 28 26 -n 60 30 42 245
Fort Riley 30 - 24 26 29 - 21 34 30 194
Fort Stewart k) - 30 23 27 - .o 21 - 132
USAREUR 82 150 5 & 5 18 = 8 = 5%

Total 178 150 172 148 156 155 129 167 114 1,369
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Table 3-10
Ffield Test Sample Soldiers Ly Gender and Race

Race Male Female Total

Black 330 58 388

Hispanic 37 3 40

White 789 104 893

Other 43 5 48

Total 1,199 170 1,369
Procedure

For the purpose of data collection in the field tests, the criterion
measures were divided into four major blocks corresponding to:

1) Hands-on (Job sample) measures (HO).

2) Rating measures (R) - both Army-wide and MOS-specific.
3) Paper-and-pencil measures of job knowledﬁe (K,) .

4) Paper-and-pencil measures of training achievement (K,).

Each block comprised one-half day of participant time and each participant was
tested for a 2-day period.

vuring the week preceding data collection at each research site, the
scorers for the hands-on (job sample) measure were given 2 days of training on
scorin? procedures, test standardization, and the overall design and
objectives of Project A.

Analysis

The ?eneral data analytic steps were straightforward and consisted of
the following . :

(1)  An item analysis summary table for each knowledge test for
each MOS. The table for each MOS summarized item discrimination
indexes, {tem difficulties, and the frequency of items that were
flagged for varfous kinds of potential keying errors (2.g.,
negative correlation with total score, high frequency of response
for incorrect answer).

(2) An item (where task = item) analysis for each hands-on (Jjob
sample) test.
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(3) Frequency distribution and scale statistics for each rating scale
for each MOS. :

(4) Interrater reliabilities for the individual rating scales.

(8) Split-half correlations (Spearman-Brown estimates) for the
knowledge tests and hands-on measures, test-retest coefficients
for the hands-on measures, and internal consistency indexes where
applicable.

(6) A complete intercorrelation matrix of all the criterion variables
for each MOS down to the scale score and task score level (i.e.,
the matrix included all the variables listed in the previous
sections).

(7) A set of reduced intercorrelations matrixes that included subsets
of the total array of variables.

(8) Factor analyses for selected matrixes, primarily those having to
do with the rating scale measures.

The results of the above analyses were prepared in a master data book
for each MOS. Each data book contained item and scale analyses, inter-
correlations down tc the scale and subscale level, and factor analyses of
selected data sets.

These data were then carefully scrutinized by a designated criterion
analysis group, The group included the principal investigator for each of the
criterion measures, the principal scientist for the project, the ARI chief
scientist and task monitors for the project, and the assistant precject
director, who served as chair.

The objectives of the group were to review the results of the field
tests and agree upon the specific revisions to be made in each criterion
measure before the criterion array was declared the set of criterion measures
that would be used for the Concurrent Validation.

FIELD TEST RESULTS
sob Knowledqge Tests

Between 14 and 18 percent of the {tems {n each MOS item set were revised
as a consequence of field test experience, and between 17 and 24 percent of
the items wore dropped. The mediun difficultg levels were 55 to 58 percent
for five of the MOS, with the MOS 638, 91A, 19€, and 958 tests having medians
of 65 to 74 percent. Although some skew in item difficulties was observed, it
was not extreme.

The means, standard deviations, and reliabilities for the total test
score in each MOS are shown in Table 3-11. The reliabilities are split-half
ggc{fi:i:nt:. using 15 task tests in each half, corrected to a total length of

ask tests,
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Table 3-11

Means, Standard Deviations, and Split-Half Reliabiiities for
Knowledge Test Components for Nine MOS

Mean Standard Split-Half

MOS (%) Deviation Reliability
138 - Carnon Crewman 8.9 12.6 .86
64C - Motor Transport Operator 60.3 10.1 .79
71L - Administrative Specialist . 55.8 10.4 .81
958 - Military Police 66.4 9.2 .75
118 « Infantryman 56.0 10.5 .91
19€ - Armor Crewman 64.0 10.1 .90
31C - Single Channel Radio Operator 57.7 9.6 .84
63B - Light Wheel Vehicle Mechanic 64.4 9.1 .86
91A - Medical Specialist 69.8 8.1 .85

‘Fifteen task tests in each half, corrected to a total lengti of 30 tests.

Hands-On Tests

The hands-on tests resulted in 15 task scores, with each task composed of a
number of scorable steps. Steps that had low or negative correlations with the
total task score were reviewed to identify situations where performance
prescribed by local practices was as correct at that site as doctrinally
prescribed procedures. Instructions to scorers and to soldiers were revised as
necessary to insure consistent scoring.

However, use of step statistics to revise task tests was purposely limited
because a task test usually represents an integrated procedure and removal of a
step which the Soldier's Manual specifies as a Eart of the job may result ir
deleting a doctrinal requirement. Table 3-12 shows, for each MOS, the means,
standard deviations. and split-half reliability estimates of the hands-on
conponents &cross revised task tests.

In revising the hands-on tests, the goal for each MOS was a set of between
14 and 17 task tests. Field test experience indicated that reductions of this
magnitude would meet the time allotments for Concurrent Validation. Both the
field test results and additional systematic judgments by the project staff of
th: ":?itability" of the test for hands-on measurement were used to make these
reductions.
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Table 3-12

Means, Standard Deviations, and Split-Half Reliabilities for
Hands-On Test Components for Nine MOS

Mean Standard Split-Half

MOS N (%) Deviation Reliability'
138 - Cannon Crewman 146 54.5 14.0 .82
64C - Motor Transport Operator 149 72.9 9.1 .59
71L - Administrative Specialist 126 62.1 9.9 .66
958 - Military Police 113 70.8 5.8 .30
118 - Infantryman 162 56.1 12.3 .49
19€ - Armor Crewman 106 81.1 11.8 .56
31C - Single Channel Radioc Operator 140 80.1 10.7 .44
638 - Light Wheel Vehicle Mechanic 126 79.8 8.7 .49
91A - Medical Specialist 159 83.4 11.4 .35

TCaTculated as B-test score correlated with 7-test score, corrected to 15
tests.

The extent of the changes made on the tests, considering both obtained data
and informed judgments, was sinall, Among common task tests, judjments of hands-
on suitability resulted in deleting five tests. Additionally, in each MOS two to
five MOS-specific tasks were dropped.

Eroponent Agency Review

Following on the adjustment steps described above, eact MOS was covered
by a set of 15-17 hands-on tests, and a set of knowladge items that was 60 to
70 percent of the set that had been field tested. The array of hands-on and
knowledge tests for each MOS is summarized in Table 3-13.

The final step in the development of hands-on and knowledge tests was
Proponent agency review. This step was consistent with the procedure of
ogtaining inpuc from Army subject matter experts at each major developmental
stage. .

The Proponent was asked to consider two questions: (a) Do the measures
reflect ductrine accurately, and (b) do the measures cover the major aspects
of the jub? A Proponent representative was given copies of the measures;
staffiny of the review was left to the discretion of the Proponert agent.
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Table 3-13

Summary of MOS Task Tasts Before Proponent Review

Total Xnowledge
HoS - tems
138 17 1777181
64C 16 : 168
71L 15 148
958 : 15 210
118 15 198
19€ 15 196
3iC 15 215
638 15 196
91A 15 234

Item changes by Proponents generally affected fewer than 10 percent of
the items within an MOS and most such chaiges involved the wording, not the
b:sic cgntent, of the item. Changes affecting the task 1ist occurred in only
three MOS.

In determining whether any of these task 1ist changes constituted a
major shift in content coverage, special consideration was given to the
Erinciple. applied in the initial task selection, that every cluster of tasks

e represented by at least one task. For MOS 71L and MOS 958, each cluster
was still represented after the Proponent changes had been implemented. For
MOS 11B, the deletion of Perform PMCS on Tracked or Wheeled Vehicle and Drive
Tracked or Wheeled Vehicle left one cluster, consisting of tasks associated
with vehicle operation and maintenance, unrepresented. However, the Infantry
School's position was that tasks in this cluster did not represent the future
orfentation of the 11B MOS, so this omission was considered acceptable under
the selection criteria.

A second condition in which strict adherence to Proponent suggestions
was not necessarily advisable was where the suggestions could not be easily
reconciled with documented Army doctrine. Where conflict with documentation

emerged, the discrepancy was pointed out; if the conflict was not resolved,
items were deleted. :
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rinally, if Proponent comments seemed to indicste a misurderstanding of
the intanded purpose or content of iest items, clarification was attemnted.
The basic apgroach was to continue discussions uatil come mutually aqreeable
solution could be found.

Iask Performance Rating Scales

Inspection of the task performence ratiny data revealed large level
differences ir the mean ratings provided by *wo or more raters of the same
soidier, and reliabilities varied widely across the tasks. During the Batch A
field tests, it was observed that supervisors and peers, confronted with only
the task title, miﬁht not have been entirely clear on the scope of tasks they
were rating. Low interrater reliability supported this observation. C(onse-
quently, for the Batch B data coilecticn for twa MOS (31C and 19E), the task
statements were augmented with the brief descriptions of the tasks that had
bee developed for the task clustering phase of development. However, this
wodificction did not appear to affect results from these MOS.

MOS-Spacific Ratings (BARS)

Fer each MOS, the reliability estimates computed for performance
dimension ratings provided by supervisors were compared with esiimates vor
dimension ratings proviced dy peers to identif{ problem dimensions. (See
Table 3-14 for a summary of the median rel{ability estimates as well as the
range of reliabjlities for each MUS.)

Revisions Based on Field Test Data

For most MOS, there appears to be no consistent pattern when reliability
estimates computed for supervisor ratings are compared with those computed for
peer ratings., Within MOS 95B one performance dimension, Providing Security,
appeared to present problems for both rater groups. The interrater reliabil-
fty estimate computed separately for supervisors and peers was .39. There-
fore, the definition as well as the behavioral anchors for this particular
dimension were clarified.

For the remaining MOS-specific rating scales, performznce dimensions
with low reliability estimates for supervisor or peer ratings were identified.
The rating scale definitions and anchors developad for these dimensicns were
reviewed, and revised if it seemed appropriate. Since very little leniency or
central tendency error was exhibited, no changes were made in the scales as
the result of these data.

For one MOS, Military Police (958), the Proponent asked for more
extansive changes. Incumbents in this MOS provide comtat and combat support
functions. Therefore, four performance dimensions describing these require-
ments were added to the MOS-specific rating scales: Navigation (Dimension H);
Avoidin? Enemy Detection (Dimension I); Use of Heagons and Other Equigment
(Oimension J); and Courage and Proficiency in Battle (Dimension K). Oefini-
tions and behavioral anchors for these scales had been developea for the
Infantryman (118) rating scales. Proponent representatives reviewed these
definitions and anchors and authorized including the same information in the
Military Police performance rating scales.
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Analyses of the field test data from the Army-wide rating measures
focused on (a) distributions of the ratings, (b) intarrater reliabilities, and
(c) intercorralations among the rating scale dimensions.

Findings suggest that raters did not exhibit excessive leniency or
central tendency. Means were ?enerally between 4 and 5 on the 7-point scale,
Reliabil{ties of the individual behavioral scales were respectabie (.51 - .68,
median = .58) and composites of individual scaies would be higher. Yhe
single-scale Overall Effectiveness and NCO Potential reliabilities were
likewise raasonably hiqh (median = ,66). Regarding the Army-wide common task
ratings, interrater reliabilities for the common task scale interrater
reltabilities were lower g.33 - .60, meaian = .44), Supervisor and peer
ratings had very similar levels of .interrater reliability. :

Overall, the rating scale intercorrelations were not as high as are
usually found and were substantially lower than the individual scale reliabi-
lities. This is garticu1arly significant because the scale rel’ubilitias
(i.e., the intraclass r) incorporated rater differences as error while the
sc:lefint:rco;reIations did not (i.e., 21l correlations were based on the same
set of raters).

As with the MOS-specific BARS scales, experience administering the Army-
wide rating scales during Batch A indicated that some soldiers had difficulty
with the amount of reading required. In addition, a few of the statements
anchoring the different effectiveness levels appeared to be multidimensional.

Between the Batch A and Batch B administrations, one of the 13 common
task scales was dropped because a 13th scale would have required an additional
page on the printed versinn of the scales. The task dimension that had the
lowest interrater relfabiiity and seemed the most redundant with others was
¢liminated for Batch B and the Concurrent validation.

Finally, after the instruments were submitted to Proponent review, the
Army-wide effectiveness dimension Maintaining Living/Work Areas was dropped to
reduce the time required to complete these scales. Experts judged that
dimension to be the least important and the most expendable.

In summary, only minimal changes were made to the Army-wide rating
scales as & resuit of the field tests: first, eliminating one behaviora)
dimension to improve administrative efficiency; second, making relatively
minor wording changes and reducing the length of the scale anchors to lessen
the reading difficulty as well as the time required to complete the scales.

" i

Forms A and B of the Combat Performance Prediction Scale were admini.
stered at only one post during the Batch B field testing. The scale was
administered to peer and supervisor raters during the rating sessions, along
with the Army-wide and MOS-specific rating scales.

No meaningful differences wera found in means and standard deviations
between supervisor and peer raters, or combat and noncombat MOS, or among the
six scale dimensions. A1) of the means are siightly above the scale midpoint
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of 7.5. A very low reliability of .21 was obtained fo~ the total score on all
76 iteins when ratings were pooled across raters and MUL.

A set of 40 items was selected fiom the pool of 76 items on the dasis of
content domain (dimension) covera?e and psychometric properties. Psychometric
properties considerad included reliability, item-dimension correlation, item-
total correlation, and means and standard deviations &scross MOS and rater
groups. Responses to the questions concerning rating confidence and item
applicability were also considered.

Vast improvement in total sccre reliability (i.e., .21 to .56) resulted
when the 40 best it=ms from among the 76 were selected. Total srale coef-
ficient alpha remained at .94. The 40-item scale was judged to have suffi-
ciently good qsychometric progerties to Justify its use tor all MOS in the
Concurrent Validation data collection.

Administrative/Archival Indicators

The Personnel File Information Form (a self-report of 201 File informa-
tion) was administered at every field test site, Using the same form, preject
staff extracted the same information from each soldier's 201 file, thus making
possible a comparison of the two approacnes. A total of 505 cases were
available for administrative measures znalyses.

self-Report vs, File Data

For the Number of Awards variable, ther2 was perfect correspondence
between the two sources. For the other measures, which showed varying levels
of agreement, a greater percentage of soldiers were reporting more occurrences
of administrative measures being received than were found in their 201 Files
(e.g.., see Tables 3-15 and 3-16?.

- This situation was not surprising in light of our earlier explcration of
201 Files. According to regulations, not all letters, certificates, Articles
15, etc. are placed in 201 Files, and some dccuments are reimoved after- a
certain period of time. Also, while 201 Files are the most timely official
source of information, they are certainly not updated dail{. Thus, discrepan-
cies in the reported direction were not unexpected. 1f soldiers had reported
more positive documents, such as letters and certificates, and fewer negative
documents, such as Articles 15, when compared with the file data, then the
self-report data would surely be suspect. However, soldisrs repcrted receiv-
ing more negative as well as more positive documents.

Correlations were computed betﬁeen the ¢ix administrative measures and
Army-wide supervisor and peer ratings, resgective1y. Relationships obtained
;E?mFg?e self-report approach were generally higher than those obtained from

‘s.

To further investigate why seif-report differed from fite information,
staff personnel conducted an outlier analysis by talking with individual
soldiers, trying to determine the extent to which they were ccunting the items
that we intended to be counted. If the soldiar wes 1nterpret1ng the question
as we intended, we then asked for possible explanations as to why a self-
reported item was not found in the 201 File.
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Tabie 3-15

Comparison of Letters/Certificates Information Ohtained From
Self-Report and 201 Files: Batch A

201 Fi}
Self-Regort 21T 2" 3 "3 5 % Iotal
0 178 9 2 0 0 1 0 190
1 80 20 3 1 0 0 0 104
2 60 21 6 0 i 0 0 88
3 38 11 6 3 0 0 0 58
4 24 8 5 4 )} 0 1 43
5 7 4§ 1 0 1 0 0 13
U U U S N S
Total 392 74 24 9 4 1 1 505
Table 3-1€
Comparison of Articles 15/FLAG Information Obtained From
Self-Report and 201 Files: Batch A
- 201 File
Self-Report o1 A3 Iotal
0 320 10 2 0 332
1 73 6 4 0 83
2 8 13 2 1 54
3 18 8 1 0 27
a 2 1 1 1 5
5 1 1 0 0 2
? 1 0 0 0 1
Totar w3 0 3 =

Some of the reasons confirmed earlier suspicions, such as "Counted
training certificates,* “Counted certificate/letter that accompanied award,"”
and "Recently received, paperwork not completed." Other reasons were
unexpccted, such as “Counted Levy alert” as a FLAS action; a Levy alert is a
notification of an 1mqending transfer. Tho lesson icarned was a simple one:
For the floncurrent Validation data collecticn the seif-report questions needed
to be more detailed, ard even more cleerly specified.
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Revisions for Concurrent Validation

After the field tests of the Personnel File Information Form, it was
concluded that self-report yields the most timely and complete data. However,
a number of revisions were made in the self-report. The Military Trainin?
Courses variable was dropped from consideration because 1t had little variance
and showed ver¥ low relationships with other measures. Further, since the
earlier 201 File-EMF comparison showed almost perfect agreement for the
Pronotion Rate and Reenlistment Eligibility variables, and since monthly
updates of the EMF have become available and there is no longer a need to
collect this information from the field, the Reenlistment Eiigibility question
and three questions used to compute Promotion Rate were dropped from the
Personne! File Information Form, Finally, as mentioned above, the remaining
questions were made more detailed.

Iraining Achievement Yests
Training achievement data are for Batches A and B only (nine MOS).
These data were collected both from trainees as they completed their
respective course and from job incumbents during the Butch A and B field
tests. Trainee and field test job incumbents results match; that {is,
coefficient alpha for both the trainee and job incumbent samples was .88.

Mean correct for trainees was 53.9 percent, compared to 54.5 percent for job
incumbents.

Rgdg;;ign in_Number of [tems for Concurrent Validation

Because of time constraints, the length for the Concurrent Validation
versions of the training tests would be 1imited to agproximately 150 items.
To reduce the size of the item pool, any items that had been rated not
relevant to the job and also not relevant to training were dropﬁed first.
Next, items that had been rated lowest in importance and/or highest in
difficulty were dropped. Because the training performance domain was assumed
to be multidimensional, items were not usually eliminated solely because of a
low correlation with the total test score. However, some {tems were dropped
that exhibited the three characteristics of (a) low pass rate, (b) negative
item-total correiation, and (c) a distractor or distractors with a high
positive {tem-total p. Ouring the revision of the item pools, the re?ative
frequency of items in each job task duty area was maintained.

The numbers of items remaining on each test after the revisions had been
made are reported in Tables 3-17, 3-18, and 3-19. The versions to be used for
the Concurrent Validation contained the number of items shown in the columns
on the far right. The tables for Batches A and B differ s1ightly from the
table for Batch Z because many of the Batch A and B item reductions were made
using field test data, which were not obtained for Batch Z. Before bein
administered to job incumbents as part of the Concurrent Validation, eacg item
pool was submitted to the appropriate TRADOC Proponent for review. The number
of items sent out for review and the number of items eliminated, added, or
modified as a result of this review are also summarized.

Comparison of Initisl and CV Ittm Pools

When initial item pool and Concurrent Validation versions are compared,
there is a small increase in the percentage of items rated very important and
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the combat scenario (very important, 33.1 to 34.0%; Of Liitile lmportance, 22.
to 20.6%) and the garrison scenario (Very Important, 43.1 to 46.5%; Of
Littlelmportance, 11.2 to 8.3%). These changes are all in the expected
dirsction, given the procedures that were used to revise the initial item
pools,

(o} ]

For the version of the tests administered as part of the Concurrent
Validation, the distribution across relevance categories is nearly the same as
for the original item pool.
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Chapter 4
THE CONCURRENT VALIDATION
SAMPLES AND PROCEDURES
The nomenclature for MOS groupings was changed slightly for the Concur-

rent Validation, with previously designated Batch A and Batch B MOS becoming
Batch A, The remaining 10 MOS were still designated as Batch Z, as listed in

Table 4-1.

Table 4-1
MOS in the Concurrent validation ﬁhase of Project A

Batch A MQS Batch Z MOS
118 Infantryman 128 Combat Engineer
138 Cannon Crewman 16S MANPADS Crewman
19 Armor Crewman 27E TOW/Dragon Repairer
31C Single Channel Radio Operator 51B Carpentry/Masonry Specialist-
638 Light Wheel Vehiclie Mechanic 54c Chemical Operations Specialist
64C Motor Transport Operator' 558 Ammunition Specialist
71L Administrative Specialist 67N Utility Helicopter Repairer
91A Medical Specialist 76W Petroleum Supply Specialist
- 95B Military Police 76Y Unit Supply Specialist

94B Food Service Specialist

' In the latter part of the CV phase, MOS 64C became MOS 88M.

Collection of CV data was planned to begin in May 1985, using procedures
that had been tried out and refined during the predictor and criterion field
tests, and 13 data collection sites in the CONUS and sites in USAREUR. Data
collectfon actually began 10 June 1985 and was concluded 13 November 1985.

The data were collected by on-site teams made up of seven or eight project
staff members. At the peak of data collection, seven teams (one per post)
were operating.

Samples Obtained

The final sample sizes obtained are shown by post and by MOS in Table
4-2. A target sample size of 600-700 job incumbents per MOS was the overall
goal, but in some MOS, the sample was smaller, either because the MOS simply
is not that large or because not enough incumbents with the appropriate
accession dates were available at the various sites.

preceding Page Blank
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Predictor and Criterion Measures

The full array of predictor and criterion measures used in the Concur-
rent Validation is described at some length in the FYB6 Annual Report
(Campbell, 1987) and in the development and field test reports for each major
tyre of instrument. The variables in each domain are listed in Tables 4-3 and

4-4, In the Concurrent Validation one-half day was devoted to predictor
merasurement and one and one-half days to criterion measurement.

While the same predictor battery was used for all the MOS, the criterion
measures used for Batch A MOS were different than those used for MOS in Batch
Z. The major distinction is that the MOS-specific job performance and job
knowledqe measures were not developed for the 10 MOS in Batch Z. Ffor these
Jobs only Army-wide measures and the training achievement tests were

administered. _
pata Collection Team Composition and Training

Each data collection team was composed of a test site manager and six or
seven project staff members who were responsible for administering tests and
rating scales. The teams were made up of a combination of reaular project
staff and individuals (e.g., graduate students) specifically hired for the
data collection effort. The test site manager had participated extensively in
the field tests, The team was assisted by eight NCO scorers (for the hands-on
tests), one company-grade officer POC, and up to five NCO support personnel,
all provided by the post. The pro?ect data collection teams were given 3 days
of training at a central location (Alexandria, VA), The eight NCO scorers who
were required to administer and score the hands-on tests were recruited and
trained at each post, using procedures very similar to those used in the
criterion field tests. Training required one full day during which scorers
had the opportunity to take the tests themseives and undergo multiple practice
trials in scoring each task, with feedback from the project staff.

Loncyrrent Validation Analvses

The basic analytic steps for the Concurrent validation data were as
outlined below. The overall goal was to move systematically from the raw
data, which consist of thousands of elements of information on each individ-
ual, to estimates of selection validity, differential validity, and selecti-
on/classification utility.

General Steps
The general steps in the analysis were as follows:
(1) Prepare and edit individual data files.
(2) Determine basic scores-for the predictor variables.
(3) Determine basic scores for the criterion variables.

(4) Describe the latent structure of the predictor and criterion
covariance matrixes.
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Table 4-3

Summary of Pradictor Measures Used in Concurrent vValidation:
The Trial Battery

Name
COGNITIVE PAPER-~AND-PENCIL TESTS

Reasoning Test (Induction-Fi?ural Reasoning)

Object Rotation Test (Spatial Visualization-Rotation)
Orientation Test (Spatial Orientation)

Maze Test (Spatial Orientation)

Map Test (Spatial Orientation)

Assembling Objects Test (Spatial Visualization-Rotation)

COMPUTER-ADMINISTERED TESTS

Simple Reaction Time éProcess1ng efficiency}

Choice Reaction Time (Processing efficiency

Memory Test (Short-term memory)

Target Tracking Test 1 (Psychomotor precision)

Perceptual Speed and Accuracy Test (Perceptual speed
and accuracy)

Target Tracking Test 2 (Two-hand coordination)

Number Memory Test (Number Operations)

Cannon Shoot Test (Movement judgment)

Identification Test (Perceptual speed and accuracy)

Target Shoot Test (Psychomotor precision)

NON-COGNITIVE PAPER-AND-PENCIL INVENTORIES
Assessment of Background and Life Experiences (ABLE)

Ad justment
Dependability
Achievement

Physical Condition
Leadership

Locus of Control
Agreeableness/Likability

Army Vocational Interest Career Examination (AVOICE)

Realistic Interests
Conventional Interests
Socfal Interests
Enterprising Interests
Artistic Interests

30
90
24
24

3

176
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Table 4-4

Summary of Criterion Messures Used in Batch A and Batch Z
Concurrent Validation Samples

feciormance Measyres Coswon to Batch A and Batch 1
o Army-wide rating scales (all obtained from both supervisors and pesrs).

«  Ten behaviorally anchored rating scales (BARS) designed to msasure factors
of non-Jjob-specific performance.

« Single scale rating of overall affsctiveness.
= Single scals rating of WCO potential.
¢ Combat Prediction scale containing 40 items.

. Pl;f)-!ﬁ-wﬂc" tests of training achievemsnt developed for each of the 19 MOS (130-210 items
each).

o Personne! File informtion form Ceveloped to gather objective archival records data (swards
and letters, rifls merksmsnship scores, physical training scores, etc.).

ferformance Measyres for Batch A Only
& Job sazmple (hands-on) tests of MOS-specific task proficiency.
= (ndividual is tested on each of 15 major Job tasks {n an MOS.

¢ Pepar-and-pencil know} tests designea to measure task-
spacific job km\‘:goo. st

. Irdividual 1s scored on 150 to 200 sultiple-choice itass representing 30 major job tasks.
Ten to 15 of the tasks were 3130 measured handi-on.

¢  Rating scale mersures of specific task performance on the 15 tasks also msasured with the
knowledge tests. Most of the rated tatks wers 2iso included in the hands-on measures.

o  MOS-1pecific behavicrally anchored rating scales (BARS). From six to 12 GARS wers daveloped

for sach MOS 20 represent the msjor factors that mde.n. Job-specific technical and task
proficiency.

Berformgnce Measyres for Satch 2 Only
e Additional Army-wide rating scales (al) obtained from both supervisors and peers).
- Ratings of performance on 11 common tasks (e.g., basic first sid).
= Single scale rating on performance of specific job duties.
Auxiliary Measyres Inclyded in Criterion Battery

e A Jb Fistory Questionnsire which asks fc» \nfor-tlon about frequency and recency of parformance
of the MOS-specific tasks. requency v ol pe

o Arwmy Work Envirormsnt Questionnaire - 53 items assessing situational/envirommental
charactaristica, plus 46 items desiing with leadership.

o  JMezsursmmnt Method Rating obtained from all participants at the end of the final testing sessice.
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(5) Determine how well each predictor construct predicts each criter-
ion factor (for each MOS). -

(6) Determine incremental validities (if any) of new predictors over
ASVAB for each rriterion factor within each MOS.

Missing Values

Because extensive muitivariate ana1¥ses requiring complete data were to
be performed, the treatment of missing values was an important concern (Young,
Harris, Hoffman, Houston, & Wise, 1987}, Cases with significant amcunts of
missing data (10% for written tests, 15% for hands-on tests and rating scales)
were dropped from the analysis of that instrument. In cases where lesser
amounts of data were missing, either examinee means or variable means were
substituted for missing values. For these data, the PROC IMPUTE statistical
procedure was used to derive prexy values for missing scale scores, and for
missing step scores in the hands-on analyses. These procedures enabled
retention of 90-95 percent of the soldiers in each MOS.

The PROC IMPUTE procedurs essenticlly substitutes for the missing
variable a value observed for & respondent who is very similar to the
examinee. This procedure has deen shown to be significantly better than
ordinary least snuares (OLS) regression procedures (e.g., BMDPAM) in reproduc-
ing correlation and variance estimates, av the regressior approaches tend to
underestimate variances and to spuriously inflate correlations.

fredictor Score Analvses

After data preparation, basic item analyses, and the initial score
generation, the principal objectives for the predictor analyses were to
generate the basic summary scores that would enter the initial prediction
equation for each MOS. The basic steps were as follows:

(1) Using the initiai scores, conduct item/scale score analyses.
(2) Compute scale reliabiiities and descriptive statistics.
(3) Develop predictor construct scores vis factor analysis.

(4) Estimate predictor factor (construct) scores via a simple
weighted sum.

Criterion Score Analvses
After data preparation had been completed, the objectives for the
criterion analyses were to identify an ar-ay of basic criterion variables

(i.e., scores). investigate the laztent structure of those variables, and
determine the principa) sriterion component scores.

"Bredictor/Criterion Interrelationshigs

After the above steps were carried out, the basic variables and the
best-fitting model for both the predictors and the performance measures had
been identified. They provided the variables to be used for establishing the
selection/classification validity of the new predictor battery and for
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determining difforential validity across criterion constructs, across jobs,
and across subgrouns. .

DEVELOPMENT OF PREDICTOR SCORES AND COMPOSITES
Basic Predictor Scores for the Trial Batterv

A total of 69 scores were generated from the Trial Battery. Forty-three
came from the non-cognitive inventories--Assessment of Background and Life
Experiences (ABLE), the Army Vocational Interest Career Examination (AVOICE),
and the Job Orientation Blank (J0B), which had been included in the AVUICE for
the Trial Battery. Six scores came from the six paper-and-pencil cognitive
tests. For the computer-administered tests, a number of alternative methods
of scoring, such as siopes, intercepts, and different methods of computing
means (e.g., different groccdures tor t~{mming {tems before computing means),
were evaluated. Generally speakirg, the computerized test scores selected for
additional analyses were those that were most reliable and could be inter-
preted in a straightforward way.

The Ns, means, standard deviations, reliabiiities, and uniqueness (from
ASVAB) coefficients for scores on the cognitive paper-and-pencil tests are
shown in Table 4-5. Similar data are shown in Tables 4-6 and &-7 for the
computer-administered tests, and in Tables 4-8, 4-9, and 4-10 for the ABLE,
AVOICE, and JOB scale scores. Uniqueness coefficients are not shown for these
instruments, but range from .40 to .88, with a median u! of .79 for ABLE, .80
for AVOICE, and .57 for JOB.

In general, the batter¥ exhibited quite good psychometric properties,
with the exception of low reliabilities on some computer-administered test
scores. The low reliabilities tended tn be characteristic of the proportion
correct scores, which was expected. That is, the items can almost always be
answered correctly if the examinee takes enough time, which restricts the
range on the proportion correct scores. However, it increases the variance
(and reliability) on the decision time scores.

Eormation of Predictor Composites

Preliminary analyses of the Trial Battery predictor tests indicated that
reliable predictor scores could be computed from the six spatial tests (i.e.,
the paper-and-pencil cognitive tests), the 10 computerized tests, and the
temperament, vocational interest, and job reward inventories (Peterson, et
al., 1987). 1In addition, scores from the nine ASVAB subtests were available
from Army records. Table 4-1! shows how these predictor scores were dis-
tributed among various domains within the predictor space. The ASVAB subtests
measured nine cognitive abilities. The paper-and-pencil cognitive tests
measured six different aspects of spatial ability. The 10 computerized tests
ylelded 20 measures of perceptual-psychomotor abilities. The ABLE provided
measures of 11 temperament/ biographical traits. The AVOICE assessed 22
voc:tionaI interests. Finally, the JO0B measured six types of job reward
preferences.
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Table 4-5

Concurrent Validity Data Analysis: Statistics for Paper-and-Penci}
Cognitive Tasts

Split- Tast-

Half Retest

Reli- Reli- Uniqueness
Jest A Mean S ab{lity  ability’
Assembling Objects 6,343 23.% 6.7 91 .70 .65
Object Rotation 9,345 62.4 19.06 .99 .72 .81
Maze 9,384 164  4.77 .96 .70 .74
Orientation 9,341 11.0 6.18 .89 .70 .60
Map 9,343 7.7 5.51 .90 .78 .46
Reasoning g,332 19.1 5.67 .87 .65 .54

'Split-half reliability estimates were calculated using the odd-even
procedure with the Spearman-Browr correction for test length.

*Test-retest reliability estimates are based on a sample of 458 tc 487
subjects. The test-retest interval was 2 weeks.

_ Because of multizollinearity and the ratic of numher of variables to
sample size, 78 separate predictcr szores were too many to retain. Conse-
quently, the 78 predictor test and scala scores were combined into 24 predic-
tor comyosites before predictor-criterion relationships were computed. With
one exception (which w11 be noted), these composites were formed simply by
summing standardized test or scale scores. '
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Tasls 4-§

Concurrent Vaiidity Data Analysie: Statistics for Computerized
Psychomotor Tasts

0dd- Test-
Even Ratest
Reli- Reli- Un{queness
Jest X Mean 10} ability’  Estimate
Jarget Tracking 1
Mean Log 9,251 2.98 .48 .98 .74 .82
(Distanca + 1)
Iarqet Tracking 2
Mear Log 9,239 3.70 51 .98 .85 .79
(Distance + 1)
Jarget Shoot
Mean Log 8,892 2.17 24 .74 .37 .70
{Distance + 1)
Mean Time 8,892 235.39 47.78 .85 .58 .78
to Fire
Mean Absolute 9,234 43.94 9.57 .65 .52 .56

Time Discrepancy

*Time-to-fire and time-discrepancy measures are in hundredths of seconds.
Logs are natural logs.

Mest-retest reliability estimates are based on sample sizes of 468 to 487.
The test-retest intorval was 2 weeks,
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Table 2-7

Concurrent Validity Data Analysis: Statistics for Computerized
Perceptual Tests

0dd- “Test-
st Relte.  unt
eli- eli- nigueness
Jest A N for each Mean 30 ability®  ability® Esj.mn
Simple Reaction Time (SRT) :
Decision Time Mean 9,255 31.84 14.82 .88 .23 .87
Proportion Correct 9,255 .98 .04 .46 .02 .44
Choice Reaction Time (CRT)
Decision Time Mean 9,269 40.93 9.77 .97 +69 .93
Proportion Correct 9,269 .98 .03 .57 .23 .55
short Term Memory (STM)
Decision Time Mean 9,149 87.72 24.03 .96 .66 .93
Proportion Correct 9,149 .89 .08 .60 .41 .55
Perceptya) Speed A Accyracy (PSA)
Decision Time Mean 9,244 236.91 63.38 .94 .63 .92
Proportion Correct 9,244 .87 .08 .65 .51 .61
Jarget Jdentification (TID)
Decision Time Mean 9,105 193.65 63.13 .97 .78 .83
Proportion Correct 9,105 .91 .07 .62 .40 .59
Number Memory
Fia:I Response Time 9,099 160.70 42.63 .88 .62 .67
an
Ina:t Response Time 9,099 142.84 55,24 .95 .47 .85
an
Operations Response 9,099 233.10 79.72 .93 .73 .66
Time Mean® ~
Proportion Cerrect 9,099 .90 .09 .59 .53 .39
Pooled Mean 8,962 33.61 8.03 .74 .66 .71

Movement Time*

‘Times are given in hundredths of seconds. .
"N e 460-479 for test-retast correlations. The test-retest interval was 2 weeks.
‘Coefficient Alpha reliability estimates.
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Tahle 4.8

ABLE Scale Statistics for Total Group': Trial Battary

Median Internal
Item- Consis- Test-

-~ Total tency Retest
No. Corre- Relia- Relia-
ABLE Scale Jtems N Mean _SD
(Alpha
Substantive Scales
Emotional Stability 17 B,522 39.0 5.45 .39 .81 74
Cooperativeness 18 8,494 . 41.9 5.28 .39 .81 .76
Conscientiousness 15 8,504 35.1 4.31 .34 .72 .74
Nondelinquency 20 8,482 44.2 5.91 .36 .81 .80
Traditional values 11 8,461 26.6 3.72 .36 .69 .74
Work Orientation 19 8,498 42.9 6.06 .41 .84 .78
Internal Control 16 8,485 38.0 5.11 .39 .78 .69
Energy Level 21 8,488 48.4 5.97 .38 .B2 .78
Dominance 12 8,477 27.0 4.28 .44 .80 .79
Physical Condition 6 8,500 14.0 3.04 .60 .84 .85
Response Validity Scales
Unlikely Virtues 11 8,511 15.5 3.04 .34 .63 .63
Self-Knowledge il 8,508 25.4 3.33 .36 .65 .64
Non-Random Response 8 8,559 7.7 .59 .30
Poor Impression 23 8,492 1.5 1.85 .20 .63 .61

Watal group after screening for missing data and random responding.

N = 408-414 for test-retest correlation. Test-retest interval was 2 weeks.
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Tabie §4-9
AVJICE Scale Statistics for Total Group': Trial Battery
= Median  Internal

Item- Consis- Test-
- Total tency Retest
' No. Corre- Relia-  Relija-
AVOICE Scale Items M Mean _SD_ lation D.P.HL
. (Alpha
clerical/ 14 8,463 239.6 10.81 67 .92 .78
Administrative
Mechanics 10 8,382 32.1 9.42 .80 .94 .82
Heavy Construction 13 8,488 . 39.3 10.54 .68 .92 .84
Electronics 12 8,359 38.4 10.22 .70 .94 .81
Combat 10 8,466 26.5 8.35 .65 .90 .73
Medical Services 12 8,364 36.9 9.54 .68 .92 .78
Rugged Individualism 15 8,396 53.3 11.44 .58 .90 .81
Leadership/Guidance 12 8,444 40.1 B8.63 .62 .89 .72
Law Enforcement 8 8,471 24.7 1.%7 .65 .89 .84
Food Service - 8 8,472 20.2 6.50 .67 .89 .75
Professional
Firearms Enthusiast 7 8,397 23.0 6.36 .66 .89 .80
Science/Chemical 6 8,468 16.9 5.33 .70 .85 .74
Drafting 6 8,493 19.4 4.97 .66 .84 .74
Audiographics 5 8,473 17.6 4.09 .69 .83 .75
Aesthetics 5 8,413 14.2 4.13 .59 .69 .73
Data Processing 4 8,224 1.4.0 3.99 .78 .90 .70
Food Service - 3 8,304 5.1 2.08 .54 .73 .56
Employee
Mathematics 3 8,421 9.6 3.09 .78 .88 .75
Electronic 6 8,403 18.4 4.566 .60 .83 .68
Communications
Warehousing/Shipping 2 8,407 5.8 1.75 .44 .61 .54
Fire Protection 2 8,431 6.1 1.96 .62 .76 .67
Vehicle/Equipment 3 8,378 8.8 2.65 51 .70 .68
Operator

otal group after screening for missing data and random responding.

N = 389-409 for test-retest correlation. Test-retest interval was 2 weeks.
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Table 4-10

JOB Scale Statistics for Total Group': Triai sattery

No.

08 Items N Mean
Job Security 10 7,805 43.6
Job Pride 5 7.817  21.6
Serving Others 3 7,784 12.1
Autonomy 4 7,817 15.1
Routine 4 7,707 9.6
Ambition 3 7,751 12.4

Median Internal

Item- Consis-~
Total tency
Corre- Relfa-
EA'pha)
4.51 .54 .84
2.33 .43 57
1.83 .52 .66
2.29 .31 .50
2.30 .25 .46
1.63 .35 .49

TTotal group after screening for missing data and random responding.

Table 4-11

Assessment of the Selected Measures with Reference to the Predictor Space

Number

of

Test Number of
or Scale Composite

Predictor Domain Measures' Scores Scores

General Cognitive Armed Services Vocational 9 Subtests 4

Abil{ty Aptitude Battery (ASVAB)

Spatial Ability Spatial Test Battery 6 Tests 1

Perceptual- Computerized Battery 20 Tests 6

Psychomotor Abilities

Temperament Assessment of Background 11 Scales' 4
and Life Experiences (ABLE) '

Vocational Army Vocitionul Interest 22 Scales 6

Interests Career Examination (AVOICE)

Job Reward Job Orfentation 8lank (J0B) 6 Scales 3

Preferences

ATT measures except the ASVAB wcre developed specifically for Project A.
*The ABLE included four additional response validity scales.
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Three goals guided the formation of composite scores. €irst, there was
an attempt to keey the number »f composites to-a minimum. Second, numogeneiiy
within composites was maximized. Third, even if two or more test or scale
scores were reasonably highly correlated and had similar patterns of factor
loadings, they were grouped into the same composite only if they were expected

to have similar patterns of correlations with job performance.

Figure 4-1 shows how the nine ASVAB subtests were combined into four
composite scores: Technical, Quantitative, Verbal, and Speed. In computing
the Technical composite score, the Electronics Information subtest received a
weight of one-half unit while the Mechanical Comprehension and Auto-Shop
subtests received unit weights, because a factor analysis indicated that the
Toading of the Electronics Information subtest on the Technical factor of the
ASVAB was oniy about one-half as large as the loading of the Mechanical
Comprehension and Auto-Shop subtests.

The six spatial tests were all highly intercorrelated and as Figure 4.2
shows, were combined into a single composite score. S{ix composite scores were
computed from the 20 perceptual-psychomotor test scores from the computerized
battery (Figure 4-3). Four temperament composites were computed from the ABLE
scales (see Figure 4-4{ and six vocational interest composites were computed
from the 21 AVOICE scales (see Figure 4-5), Finally, the six scales of the
JOB were combined into three composites (Figure 4-6¥.

A1l subsequent predictor validation analyses were based on these 24
basic scores. They are portra¥ed in summary form in Table 4-12. The tests
and inventory scales from the Trial Battery which were used to form simple sum
factor scores are listed under each factor title.

DEVELOPMENT OF BASIC JOB PERFORMANCE CRITERION SCORES

During the Concurrent Validation, Project A collected 12 hours of
criterion data from 5,000 incumbents in nine MOS (Batch A) and 4 hours of data
from 4,500 incumbents in 10 MOS (Batch Z). For each individual in Batch A
there were approximately 350 knowledge test items, 15 hands-on task scores, 95
rating scales from each of three raters, and 6 administrative indexes. The
first major step in reducing these multiple bits of information to scores on
the major components of performance was the development of the "basic®
criterion scores that could be used in covariance analyses of the latent
structure. The procedures that the project staff used to obtain these basic
scores are summarized below.

Criterion Scores for the Hands-On and Knowledge Tests
To reduce the number of criterion scores derived from the hands-on tests
and job knowledge tests, the task domains for each of the nine Batch A MOS
were reviewed by project staff and tasks were clustered into a set of func-

tional categories on the basis of task content. Ten of the categories applied
to all MOS and consisted primarily of common tasks. In addition, each MOS,
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Mechanical Comprehension
Auto-Shop Information Technical
Electronics Information

Math Xnowledge |

Arithmetic Reasoning F Pl Quantitative

Verbal
){ Varbal

Genersl Sclence

Coding Speed ] speed

Number Operationr,

Figure 4-1. Formation of general cognitive abllity composites
from ASVAB subtests. ,
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dssembling

i ‘—-# sp.“.‘

Object Rotation

Orientation

Figure 4-2. Formation of spatial abiiity composite from spatial
battery test scores.
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Cannon Shoot Test (Time Score)
Target Shoot Test (Time ‘0 Fire)
Target Shoot Test (Log Distance) - Psychomotor
Target Tracking 1 (Log Distance)
Yarget Trecking 2 (Log Distance)
Pooled Mean Movement Time
Short-Term Memory Test (Decision Tims) Complex
Perceptual Speed & Accurscy Test (Decision Time) Perceptual
Target [dentfication Test (Decision Time) Speed
Short-Term Memory Test (Percent Correct) Complex
Perceptua! Spead & Aosuracy Test (Percent Correct) Perceptusl
Target identificstion Test (Percent Correct) Accurscy
Number Memory Test (Percent Correct) Number
Number Memory Test (Initia! Response Time) Speed and
Number Memery Test (Mean Operations Respanse Time) Accuraey
Number Memary Test (Final Response Time)

Simple
Choice Reaction Time (Decision Time) Reaction
Simple Resction Time (Decision Time) Speed
Choice Reaction Time (Percent Carrect) Simple
Simpie Reaction Time (Percent Correat) Ao

NOTE: One computer test score, Cholce Reaction Time (Decision Time Minus Simple Reaction
Tima), was not used (n computing composite scores.

Figure 4-3, Formation of perceptual-psychomotor ability composites from
computerized battery test scores.
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Selt-Esteem

Work Orientation =i Achievement Orientation
Energy Lavel

Conscientiousness

Non-Delinquency ' 3|  Dependabllity
Emotional Stability _ P Adjustment

Physical Conditien P> Physical Condition

NOTE: Four ABLA scales (Dominance, Traditionsl Valuet, Cooperstiveness, and Internal Controf)
were not used in computing composite scores.

Figure 4-4. Formation of temperament composites from ABLE sctle scores.
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Clerical/Administrative
Medical Services

Leadership/Guidance ,
Science/Chemicai —ei Skilied Technical

Data Processing
Mathematics
Electronic Communications

Mm

Heavy Construction
Electronics Structural/Machine=

Vehicle/EBquipment Operator

Combat
Rugged Individuallsm —a- Combat-Related

Fireaims Enthusiast

Dratting
Audiographics *1 Audiovisual Arts

Aesthetics

Food Service Prolessional ]
Food Service Employee Food Service

Law Enforcement

Fire Protecticn —e1  Protective Services

Figure 4-8. Formation of vocational interest composites from
AVOICE scale scores.
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Job Pride

Job Security
Serving Others
Ambition

Routine

Organizational and
Co-Worker Support

Autonomy

Routine Work

Job Autonomy

Figure 4-8. Formation of job reward preference composites from

JOB scale scores.
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Table 4-12

Ability, Temperament, and Interast Factors Identified via Analysis of the Concurrent

Validation Data on 9,430 MOS Incumbsnts

ERO#_ASVAR SURTESTS

T echanica) Caprenenat
nica naion
Auto-Shop Information

Electronics Information
Quantitative Factor

Math Knowledye

Arithimtic Reasoning
Verbal Factor

Verbal
Sn?dn;"‘t Science

actor
Cod+

m-b'c'rq Operations

Overall Spatia) Factor
Assembling Objects Test
Map Tast
Maze Tast
Object Rotation Yest
Orientation Test
Figural Ressoning Tast

EROM_CONPUTERIZER MEASURES

Psychomotor Fector
Canncn Shoot Test
Target Shoot Test
Target Shoot Test
Target Tracking 1

Tims score)
Time to fire
Log distance
Log distance
Tcrrt Tracking & (Log distance
Pocled Mean Movemsnt Time

Perceptual Speed Factor
Short-Term Hemory Tast (Oecision time)
Perceptual Speed & Accuracy Test (Decision time)
Target ldentification Test (Decision time)

Perceptual Accuracy Factor
Short-Term Memory Test (Percent correct)
Perceptue) Speed § Accuracy Test (Percent corract)
(arget Identification Test (Percent correct)

Number Speed/Accuracy Factor
Nusber Mesory Test (Percent cor—ect)
Nuzber Memory Test (Initial decision time)
Nusber Mewory Test (Hean operations time)
Nusber Memory Test (Final decisfon time)

Simple Resction Speed Factor
1ce Reaction Yime (Decision time
Siaple Reaction Tim (Decision time

ng: Reaction Accuracy Factor
1co Reaction Yime {nmm correct
Siwple Reaction Time (Percent correct

EROM_MON-COGNITIVE INVEWTORIES
Achievemant Factor
Self-Catosm 1cale

Work Orientation scals
Energy Leve) scale

Dapendability Factor
Conscientiousness scale
Non-dalinquency scale

Adjustment Factor
Emotional Stability scale

Physical Condition Factor
Physicat Condition scale

Skilled Technical Interest Factor
Clerical/Administretive
Madical Sarvices
Leadership/Guidance
Science/Chemica)

Data Processing
Mathematics
Electronic Communications

Structura)/Machines Interest Factor
Nechanics
Heavy Constructian
Electronics
Vehicle/tquipment Operator

Conbat-Related Intersest Factor
Conbat

Rugged Individualism
Firearms Enthusiast

Audiovisual Arts Interest Factor
Drafting
Audiographics
Assthetics

Food Service Interest Factor
food Service Professional
food Servica Employes

Protective Serviues Interest Factor
Lew Enforcemsnt
Fire Prtuction

Preference for Organizational and Co-worker Suppert
Job Pride
Job Security
Surving Others
Ampition

Preferencs for Rauting Work
Routine .

Preference for Job Autonomy
Autonomy

119



except for 116 (Infantryman) and 64C (Motor Trantport Operator), had two to
five MOS-specific categories. The ten common categories were sufficient to
account for all tasks 1n 11B arnd 64C.

After category definitions had been written, three members of the
pruject staff independently classified the 30 tasks in each MOS into one of
the ten common categories or into an MOS-sEecific category. . The level of
perfect agreement in the assignment of tasks to categories was over 90 percent
in every MOS. These same functional categories werre used by the project staff
to sort the schaol knowledge test {tems. The titles of the functiona

category definitions are presented in Figure 4-7. :

Scores for the functional categories were computed by taking the sum of
the hands-on task test steps (adjusted for length) or job knowledge test items
in each category. ‘

Separate principal components analyses were then carried out for each
MOS, using the functional category score intercorrelation matrix as the input.
The results of factor analyses performed in each of the nine MOS su?gested a
similar set of category clusters, with minor differences, across all nine MOS.
The ten functional categories that cut across MOS and the several technical
gun$t1onal categories that were unique to particular MCS were reduced to six
asic scores:

(1) Communications - including the Communications functional category.

(2) Vehicles « including the Vehicle Operation functional category,
and for MOS 638 only the Vehicle QOperation and Recovery category;
for MOS 64C, the Vehicle Operation functional category went into
the Technical cluster,

(3) Basic Soldiering - including the Navigate, Weapons, Field
Techkniques, Customs and Laws, and Anti-Air/Tank Weapons
categories.

(4) Identify Targets - including the ldentify Targets functiona)
category.

(5) SafetysSurvival - including the First Aid and NBC functiona)
categories.

(6) Technical - {including the functional categories peculiur to each
MOS, comprising (usually) MOS-specific tasks; for MOS 64C, this
cluster included the Venicle Operation category, which comprises
tacks central to the 64C job.

Although this set of clusters was not reproduced precisely for every one
of the MOS, it appeared to be a reasonable portrayal of the nine jobs when a
common set of clusters was impoced or. all. Tables 4-13 and 4-14 show the
range of correlations among the clusters ard between the categories and the
clusters, arross the nine MOS.
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ST aTTa. o

Common Categories

First Ald

N&C

Weapons

Navigate

Fiald Techniques
Customs and Laws
Communications
Identify Targets

~Anti=-Adir/Tank Weapons

Vehicle Operation

MO§-Specific Categories

élﬂ_:_Snnnnn.SLQumnn
repares, Operate, Maintain

Howitzer and Ammunition
Operate Howitzer Sights and
Alignment Devices

19E_- Tank E:gﬂmgn
Operate Tanks

Tank Gunnery

Generators

TTY Station and Net Operations
Maintain TTY Electronic Equipment
Operate TTY Electronic Equipment
Install TTY glectronic Equipment

Q?B - &qu; Whee] Vehicle Mechanic
Electrical System

Fuel/Cooling/Lubricating
Brake/Steering/Suspension Systems
Vehicle Operation and Recovery

- v \
Forms/Files Management
Supervision/Coordination
Correspondence
Classified Material

- ‘al?
'5n1cswara Treatment and Care

C
Clinic/Ward Housekeeping
Clinic/Ward Management

Respond%ng to A;arms

Patrol Duties
Conduct MP Procedures

Figure 4-7. Functional task categorias.
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Table 4-13

Correlations Between Criterion Factor Scores and Functional Categories for Job
Knowladge Componant : .

Commo. Yehicle  fasic  Ildentifv Syrvival Iechnical

EACTORS

Communications

Vehicles

gasic 09-48

Identify Tgts. 09-21 1?-15 10-42

Survival 15-48 13-42 43-71 07-29

Technica) 21-56 12-65 47-63 10-32 46-76

EUNCTIONAL CATEGORIES

Communications -8 17-51 09-2 15-50  21-58

Vehicle Ops. 21-28 100 : 09-48 12-15 22-28 20-35

Navigate 12-45 06-30 65-79 12-32 25-57 31-48

Field Tech. 09-46 04-27 36-93 08-39 13-63 24-55

Weapons 12-41 10-39 67-35 04-35 37-62 34-59

Anti Air/Tank Wpns. 14 - 32 20 26 ] -

Customs & Laws 13-33 11-30 56-67 03-20 31-47 36-44

Identify Tgts. 09-21 12-15 10-42 100 07-32 11-33

First Aid 09-35 12-25 31-55 06-26 63-98 30-73

NBC 15-51 11-41 41-62 05-26 78-89 39-61

Technical: 138 18-21 | - 47-56 18-24 42-51 - 75-97
19E 36 - §2-55 28-29 47-48 80-88
31C 34-49 14-35 32-57 - 13-29 38-51 65-81
638 - 35-62 37-56 . 29-44 62-91
64C . - 55 11 50 100
71L - - 29-43 - 26-39 53-88
91A - 01-13 20-55 -03-19 42-76 45-98
958 20-31 06-20 33.53 12-17 28-46 63-85

Note: The numbers shown are the range of corrslations that resulted for
individual MOS; under the Technical functional category, however,
the range of correlations {s shown across the individual MOS Technical
functional categories. Decimals have been omitted in the correlations.
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Table 4-14

Correlations Butwaen Criterion Factor Scores and Functional Categories for
Hands-0n Component

Come. Yehicle Basic Survival JTechnical

EACTORS

Communications

Vehicles 11-29

Basic 06-26

Survival 04-22 04-16 00-04

Technical 06-28 07-15 12-42

EUNCTIONAL CATEGORIES

Communications 100 10-29 05-26 02-20 07-30
Vehicle Ops. 10-29 07-15  11-16  08-11
Navigate 04-21  05-13  [53-100] 09-35 09-24
Field Tech, 08-18 05 39-70 08-13 09-18
Weapons -01-22 -01-14 30-85 -01-31 07-37
Anti Air/Tank Wpns. 06 - 51 " 12 -
Customs & Laws - 05 46 02 =02
First Aid 06-17 04-13 05-40 67-10 04-30
NBC -04-17 02-12 06-22 [;;:;;T 04-22
Technical: 138 08-09 - 26-42 12-16 -9

19E 18-21 - 16-19 16-23 80-82
31C 13-31 04-11 12-26 00-18 56-76

638 07-13 . 06-07 01-05 47-82
64C - - - 12 11 100
71L . . 10-20 10-11 44-93
91A - - 01-23 00-32 39-96
958 07 08 17 12 100

Mote: The numbers shuwn are the range of correlations that resulted for
individual MOS; under the Technical functional category, however,
the range of correlations is shown across the indiv duai MOS Technical
functional categories. Decimals have been omitted in the correlations.
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Iraining Tect Scores

Criterion scores for the training knowledge tests were derived in the
same way as for the job knowledge tests. The results cf the expert judgments
and the exploratory factor analyses suggested that the six-score solution was
also a reasonable one. Consequently, in the subsequent analyses aimed at
developing a comprehensive model of job performance, the six content cate-

ories were scored in each of the three tests (hands-on, job knowledge, schoa)
nowledge) in each MOS in Batch A.

Basic Scores From the Rating Scales

For each soldier ratee in the sampiz, the goal was to obtain ratings
from two supervisors and four peers who rad worked with the ratee for at least
two months and/or were sufficiently fam!iiar with the ratee's job performance.
The specific Erocodurns used to ident.ty peer and supervisor ratees can be
found in Pulakos and Borman (1986). (verall, there were an
average of 3.1 peer and 1.9 supervisor ratings for each ratee. The number of
ra%:r;i :r ratee was sufficient to allow reasonable estimates of interrater
relia ty.

Raters did not succumb to excessive central tendency or leniency. The
mean ratings were between 4 and 5 on the 7-point scales and the standard
deviations were generally over 1.00.

Interrater Reliability

Interrater reliabilities were estimated with the intraclass correlation
coefficient, In general, reliabilities of the individual scales were in the
30 - .45 range, and the reliabilities of the sums of the Army-wide and MOS-
specific respectively were .65 and .55 using supervisor ratings. For peer
ratings, the mean reliabilities were .58 and .42.

Eactor Analysis of the Rating Scales

The reduction of the individual rating scales to a smaller set of
aqg:eg:ted scores was accomplished largely by means of exploratory factor
analysis. ‘

A:mx;ﬂ1?g_E?rigzﬁgngg_ggg*gg_sgg%g;. Principal factor ana]gses with a
varimax rotation for the Army-wide scales were performed across MOS for peer
raters, for supervisor raters, and for the combined peer and supervisor rater
groups. Virtually {dentical results were obtained for all three rater groups,
and a three-factor solution was chosen as the most meaningful. The names of
the factors and the rating dimensions loading highest on each factor are shown
in Table 4-15. Loadings for the rotated factor solutions and the combined
group are shown in Table 4-16. ‘

. _To datermine how well the factor solution would hold up within individ-
uai MOS, factor scores using the factor scoring matrixes generated from the
andlyses across MOS were computed within the peer rater group, within the
supervisor rater group, and for the combined peer and supervisor rater group.
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Then, correlations were computed between the factor scores and the original
behavioral dimension ratings. These analyses generally supported the stabil-
fty and appropriateness of the three-factor structure across rating source and

LY

Table 4-15

Army-Wide Performance Rating Scales Factors

Factor 1: Job-Relevant Skills and Motivation
Technical Knowledge/Skill
Leadership
Effort .
Self-Development
Maintaining Equipment

Factor 2: Personal Discipline
Following Regulations
Self-Control
Intogrity

Factor 3: Physical Fitness and Military Bearing
Military Appearance
Physical Fitness

Table 4-16

Ar:g-widn Perfsrmance Rating Scales Three-Factor Solution for
Combined Peer and Supervisor Raters

—Rotated ;ictor Potternt
Facfor 1 Factor 2 Eactor 3 Qimensions
J1 .28 .30 A: Technical Skili
.69 .30 37 E: Leadership
69 .43 .26 B: Effort
57 .38 .38 It Self-Development
.54 3 .35 Fs Maintaining Equinment
41 .69 .30 C: Following Regulations
.22 63 .20 J: Self-Control
.50 .59 .28 D: Integrity
.32 32 .57 G: Military Appearance
21 .15 .49 H: Physical Fitness

TFactor 1 - Job-Relevant Ski11s and Motivation; Factor 2 - Personal
Discipline; Factor 3 - Physical Fitness and Military Bearing
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MOS-Specific Pﬁrfgrmgngg Rating Scales. For the MOS-specific scales,
principal factor analyses with a varimax rotation were conducted within MOS
and separately for the peer and supervisor raters., The objective was to look

for common themes that might be evident across MOS, eaven though different
dimensions comprised each of the nine sets of scales.

Inspection of the factor analyses revealed a two-fuctor solution that
could be used for all nine MOS. The rating dimensions loading highest on one
of the factors consisted mainly of core job requirements and tasks, while
those loading highest on the second factor were more Reriphera1 Job duties.
Accordingly, for all MOS, a two-factor solution was chosen to represcnt the
MOS-specific aspect of the criterion domain, with the factors named as
follows: Core Responsibilities, and Other Responsibilities.

;gmhhé_ﬁtigﬁsi*snﬁig_ggxﬁng;. The combat scales were Army-wide summated
scales based on the tems that survived the field tests and were designed
to evaluate performance under degraded conditions and the increased confusion,
workload, and uncertainty of a combat environment. A factor analysis of these
items based on the combined samples from the Concurrent Validation suggested
that two facters could be extracted. The first factor contained items that
seemed to reflect performance under adverse, difficult, or dangerous condi-
tions. The second was composed Iarqely of items dealing with making mistakes,
getting into trouble, or creating discipline problems. Consequently, items
within each factor were summed to produce two scores for expected combat
effectiveness: Performing Under Adverse Conditions and Avoiding Mistakes,

ALm1iﬂ%gg_ggmmgn_lgjk_ggéing;. The distributional properties, reliabi-
1it{es, and factor structure of the 11 common task rating scales were analyzed
using the same procedure as for the Army-wide performance scales. In general,
these scales showed greater central tendency, lower reliabiiities, and a less

clear factor structure. Consequently, they were not used in the final
writerion scoring.

summery

To sumnarize the results of the rating scale score analyses:

o A three-factor solution (Job-Relevant Skills and Motivation,
Personal Discipiine, and Physicel Fitness and Military
Bearing) was chosen as the most psychologically meaningful
for the Army-wide performance rating scales.

¢ Factor analyses of the MOS-specific rating scules yielded a
two-factor solution across all nine MOS (8ore Responsibili-
ties, and Other Responsibilities).

¢ Factor analysis of the combat rating scales, using the

combined sample, also produced a two-factor solution
(Performing Under Adverse Conditiuns and Avoiding Mistakes).
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MODCLING OF CRITERION PERFORMANCE AMD DEVELOPMENT OF
CRITERION FACTOR SCORES

Adding all the basic criterion scores {ito a single composite was viewed
as too atheoretical, and developing a relfabie and homogeneous measure of the
eneral factor violated the basic notion that performance is multidimensional.
more formal wa¥ to model performance i3 ¢o think in terms of its latent
strgctgrc. postulate what that might be, and then resort to a confirmatory
analysis.

Before ary of the CV data were 2nalyzed, the best speculation of the
Project A staff had produced a prelininary model, shown in Figure 4-8. It
went beyond what the Concurrent vajidation data could examine and 1s included
here only to illustrate the first stage in an almost.continuous process of
bootstrapping toward a more final conceptual description of the predictor/
criterion space.

Successive revisions of the target model were then subjected to what
might be described as “quasi“ confirmatory analysis, using data from the
Concurrent Validation sampla. The gurpose was to consider whether a single
model of the latent structure of job performance would fit the data from all
nine jobs. The analyses supporting this effort are summarized below.

Procedyry

The results of the first level of a ?regation have been referred to as
the "basic" array of criterion scores. This reduced array of criterion
variables is snown in Table 4-17. 3ecause MOS do differ in their task con-
tent, not all 31 varfables ware scored in each MOS and there was some slight
variation in the number of variables used in the subsequent analyses.

Table 4-17

Thirty-Ore Basic Criterion Scores Obtained by Aggrngating Individual Rating
Scalas, Job Sample Tasks, Knowledge Test Items, and Archival Records

T. ShIQlO scale raUng of overarm, performance.

Threg-Unit Nnightcd vactor Scores Obtained from the 10 Factor Analysis Army-
Wide Bshaviorally Anchored Rating Scales.

2. Effort and leadershin factor.
3. Personal discipline factor.
4, Physical fitness and military bearing factor.

Two-Unit Weighted Factor Scores Obtained Via Factor Analysis of the Job-
Specific Bahaviorally Anchored Rating Scales Developed for Each Job.

5. Core responsibi\%tias factor.
6. Peripheral responsibilities factor,

(Continuud)
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Table 4-17 (Continucd)

Thirty-One Basic Criterion Scores Obtained by Aggrcgnting Individual Rating
Scales, Job Sample Tasks, Knowledge Test Items, and Archival Records

Two-Unit Hoi?htnd Factor Scores Outlined from the Expected Combat Perforwance
Summated Rating Scala.

7. Performing well under adverse conditions factor.
8. Aveiding mistakes factor.

Archival/Administrative Performance Indicators.

9. Awards and certificates.
10.Physical readiness test score.
11.M16 qualification score.
12.Articles 15/f1a3 actions.
13.Promotion rate deviation score.

Task Proficiency Scale Scores Obtained by Clustering Items for Hands-On Job
Sample Tests (HO).

14. Core technical (MOS-specific).

15, Communications.

16. Vehicle operation and maintenance.

17. General soldiering.

18. ldentifying target and threat vehicles and aircraft.
19. Safety and survival.

Job Knowledge Scale Scores Obtained by Clustering Items From Job Knowledge
Tests (JXK).

20. Core technical (MOS-specific).

21. Communications.

22. Vehicle operation and main.

23. General soldiering.

24. ldentifying target and threat vehicles and aircraft.
25. Safety and survival.

Training Knowladge Scale Scores Obtained by Clustering Items From Training
School Knowledge Tests (SK). .

26. Core technical (MOS-specific).

27. Communfcations.

28. Vehicle operation and maintenance.

29. General soldiering.

30. Identifying terget and threat vehicles and aircraft.
31. Safety and survival,
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A Revised Model of Job Performance
Constryction of a Target Mode)

The next step was to build a revised target model of job performance
that could be tested for goodness-of-fit within each of the nine jobs, usin
the CV data., To do this, the intercorrelation matrixes of the basic criterion
scores for the nine MOS were each subjected to another round of empirical
factor analysis to suggest possible modifications.

Several consistent results were observed. First, as expected, there was
the general prominence of "methods* factors, specifically one methods factor
for the ratings and one methods factor for the written tests., Secondly, there
was a close correspondence between the administrative measures scales and the
thres Army-wide rating factors. The awards and certificates scale from the
administrative measures loaded together with the Army-wide Effort/Leadership
rating factor; the Articles 15 score and the promotion rate scale loaded with
the Personal Discipline factor.

Based on such findings, a revised model was constructed to account for
the correlations among performance measures. It included five job performance
constructs which are defined in Figure 4-9,

An issue that remained was whether the job-specific BARS were measuring
Job-specific technical knowledge and skill, or effort and leadership, or both.
For purposes of model fitting the MOS-specitic BARS core factor was hypo-
thesized to load on both Core Technical and Effort/Leadership.

Another issus was whether it was necessar¥ to posit hands-on and admini-
strative measures "methods" factors to account for the inter-correlations
within each of these sets of measures. Since the avera?e {ntercorrelation
among the scores within each of these sets was not particularly high, the
hypothesized model did not include these two additional methods. However, it
did include the ratings and written test methods factors. Consequently, the
compiete model specified the following seven factors:

. Core Technical Proficiency

. General Soldiering Proficiency

. Effort and Leadership

. Personal Discipline

Physical Fitness and Military Bearing
Ratings method factor
Paper-and-pencil method factor

SN WM -
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i. Core Jechnical Proficiency

This performance construct represents the ﬂroficienc with which the soldier
performs the tasks tiat are “central® to the MOS. The tasks represent the
core of the job and they are the primary definers of the MOS. For example,
the first-iour .irmor Crewman starts and stops the tank enyines; loads and
unlcads the main gun; boresights the M60A3; engages targets with the main gun;
and performs misfire procedures. This performance construct does not include
the individual's willingness to perform the task or the degree to which the
individual can coordinate efforts with others. It refers to how well the
{ndividual can execute the core technical tasks the job requires, given a
willingness to do so. '

2. S icd

In addition to the core technical content specific to an MOS, iadividuals in
every MOS alsa are responsible for being able to perform a variety of general
soldiering tasks--for example, determines grid coordinates on miliiary maps;
puts on, wears, and ramoves M17 protective mask with hood; detcrmines a
magnetic azimuth using a compass; and recognizes and identifies friendly and
threat aircraft. Performance on this construct represents overail nroficiency
on these general soluierin? tasks. Again, it refers to how well the individ-
ual can execute general soldierirg tasks, given a wiliingness to do so.

3. Effort and Leadership

This performance construct reflects the degree to which the individual exerts
effort over the full range of job tasks, perseveres under adverse or dangerous
conditions. and demonstrates leadership and support toward peers. That fis,
can the individual be counted on to carry out assigned tasks, even under
adverse conditions, to exercise good judgment, and to be generaily dependable
ard proficient: While apﬁropriate knowledges ard skills are necessary for
successful performance, this construct is meant only to refiect ths individ-
ual's willingness to do the job required and to be cooperativa and supportive
«ith other soldiers.

4. Personai Discipline

This performance construct refiects the degree to which the individual adheres
to Army regulations and traditions, exercises personal self-control, demon-
strates {ategrity in day-tc-day behavior, and does not create disciplinary
problems. Pacple who rank high on this construct show a commitment to high
standards of personal conduct.

5. Ehysical Fitness and Military Searing

Thic performance construct represents the degree to which the individual
maintains an appropriate military appearance and bearing and stays in good
physical cendition.

Figure 4-9. Definitions of thc'Job Performance Constructs.
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Confirmation of the Model Within Each Job

The next step in the analysis was to conduct separute tests of goodness-

~of-fit of this target model within each of the nine jobs. This was done using

the LISREL confirmatory factor anmalysis program (Joreskog & Sorbom, 1981).

As is not uncommon when using confirmatory models, some problems were
encountered in fitting the hypothesized model to several of the jJobs. Some

factor 1oadings were greater than one, with negative uniqueness estimates for

the corresponding observed variables. Also, estimates of ¢he correlations
among the performance fonstructs occasionaliy exceeded unity. These problems
necessitated a certain amount of ad hoc cutting and fitting in the form of
computing the sguared multiﬁle correlatfon (SMC) for predicting each otserved
variable from all of the other variables, and zetting the uniqueness estimates
(i.e., Theta-Epsilon diagonal) to 1.0 minus this SMC. This approach
eliminated all factor loadings and correlations jreater than uvie. In most
cases, a second “{teration* was performed to adjust the initial uniqueness
astimates (Theta=Epsilon) so that the diagonal of the estimated correlation
matrix would be as close to 1.0 as possible. The ‘iral factor luading
estimates for each job are shown in Table 4.18.

LISREL. ~1so comdutes a goodness-of-fit index based on a comparison of
the actual corralatiors among the observed variable. and the estimated cor-
relations. The goodness-of-fit is distributed as chi-square, with degrees of
freedom dependent on the number of observed variables and the number of
parameters estimat:d., The =xpected value of chi-square is equal to the
degrees of freedom; it is a sign that the model does not fit the correlations
ameng the observed variables.

However, the chi-square values should be interpreted with cautior
because the hypothes{ized target model was based in part on analyses of these
same data. In addition, LISREL was “told" that the Theta-Epsiion (uniqueness)
parameters all were fixed, and therefore did not "use up" degrees of freedom
:stim:;ing :hese parameters; in fact, these values were estimated entirely

rom the data.

gonfirmation of an Overall Model]

The results of the confirmatory procedures applied to the performance
reasures from each job gene-ally supported a common structure of job perfor-
mance. A final step was to determine whether the variation in some of these
parameters across jobs could be attributed to sampiing variation by hypothe-
sizing that (a) the correlatinn among factors was invariant across jogs, and
(b) the loadings of al) of the Army-wide measures on the performance con-
structs and on the rating method factor were also constant across jobs.
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Table 4-18

Factor Loadings: Separate Modei of Job Performance for Each Job

MOS

. Fcton 118 1% 10F 31C 635 64C 7L 1A 958
onstruct/Factor® - .

Core Technical - '
HO Technical . .68 27 .64 .51 29 .77 .59 .32

JK Tﬂchn‘-ca'l hadd 075 078 ¢79 074 126 078 075 v32
SK TGChMC!I bl .70 079 073 082 -55 022 081 043
Mos TQCh th"m * . A dd 045 010 022 025 025 034 110 013
General Soldiering _
HO Soldier .60 .51 .46 .64 .17 .50 .60 .42 .60
HO Safety .26 .33 .32 .31 .12 .63 .37 .48 .4/
HO Communications .06 .06 .39 .56 .- - - --  LBD
HO Vehicle .- .- - .22 .17 b - - 31
J¥ Soldier J6 .52 .74 .62 .45 .48 .87 .58 .46
JK Safety .55 .37 .8 .38 .11 .51 .72 .58 .33
JK Communications 30 .23 A6 .38 -~ .- -a - .29
JK Vehicle - A7 - 10 .41 °® o= e= .35
JK Identify 46 - .20 .28 - .12 - 24 2
SK Soldier J3 45 67 .39 .78 .56 .45 .44 .42
SK Safety 47 .32 .53 .62 .57 .47 .30 .64 .22
3K Communfcations 42 .26 .42 - 41 .35 .20 - ,20
SK Vehicle .22 .24 .05 .30 .61 ’ 22 .47 .28
SK Identify .46 - .46 .13 ve - - e =a
gffort/Leadership
Eff/Ldr Rating 26 .56 .85 .64 .68 .B3 .66 .76 .70
"os TQCh Rﬂtﬂlgs o70 b n63 040 ucl asn 025 -Sg 052
MOS Other Rating 77 .41 .48 .43 .54 .62 .43 .61 .56
Combat Exmplry 80 .47 .8 .54 .57 .87 .63 .80 .77
COﬂIblt PPO ‘.llls 048 020 - ¢39 052 .53 -55 - 056
Awards /Certificate 32 .23 .24 .19 .28 .28 .34 .34 .22
Overall Rating A6 .39 .33 .17 .57 42 65 -- .41
Discipline
Discipline Rating J7 .58 .73 .45 .63 .85 .74 .58 .13
comb.t PTOb]lllS -29 016 062 003 -05 019 b 002 033
APt‘C].S 15 '063 .061 "055 ’062 -065 '047 “069 ‘046 '~50
Promntion Rate 74 .61 .68 .79 .63 .57 .59 .54 .54
Overall Rating 39 .20 .53 .84 .09 .42 .06 .75 .38
(Continued)
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Table 4-18 (Continued)

Factor Loadings: Separate Model of Job Performance for Each Joh

————

MOS
118 138 19t 31C 638 64C 71L  9iA 958

Construct/Factor*
Fitness/Bearin

Fitness Rat n$ 49 .23 .84 .48 .54 42 ,50 .60 .78

Physical Readiness A1 .90 .49 .83 .70 .53 .76 .09 .69
Ratings Method

AW Ratings N .73 47 70 .66 .54 .65 .66 .66

MOS Ratings 73 .73 .60 .69 €7 .49 .69 .54 .63

Combat Ratings 47 65 .56 .69 .57 .27 .55 .47 .40
Kritten Method

JK Yechnical - 47 28 .55 .59 .73 .4 .58 .87

JK Soldier 41 .58 .33 .40 .6} .57 a1 .37 .99

JK Safety .37 .52 .12 .63 .08 .49 .17 -.76 .57

JX Communications 34 .11 .07 .55 .- - - -~ .52

JK Vehicie e o - 42 .62 ' - .24 .2

JK Ident‘fy '-15 023 .50 036 -e 005 - 108 023

SK Technicai -- .48 .48 .55 .46 .88 .42 .27 .50

SK SOM‘“P 050 .66 054 -59 015 051 0‘54 bl -54

SK Safety 53 .85 .42 .29 .38 .48 .44 .19 .0

SK Comun‘icat‘OﬂS 051 047 046 bt 016 024 005 o 042

. SK Vehicle 49 .57 .24

.48 .55 ’ .38 .05 .42

SK ldtntify 021 b 042 04‘ L L] as e -o
M16 QualiTication I 5 S 5 SR 5 U ) SRS 5 R 5 SR & R & T &
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‘H0 = Hands-on; JK = Job Kncwledge; SK = School Knowledge; AW = Army-Wide.

Vehicle content was merged into the Core Technical factor for MOS 64C.
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The propused overu)i mode’ was a relatively stringent test of a commoun
latent structure since it was quite possible that selectivity differences in
the diffarent jobs would tend to make it appear that the different Jobs

require different parformence models, when in fact they dn not. However, the

over-all model f4: very well. The root mean square residual was .047, and
chi-square was 2508.1 with 2403 degrees of freedom after adjusting for missing
variables and the use of the data in estimating uniqueness. Table 4-19 shows
the f:na] mapping of the criterion measures on the tive performanze com-
ponents. '

Qbteinirg Criterdon Fautors Scores for Individuals

To obtain an individual's score on each of the tive constructs, the

'91r1ables compesing each factor were scored and combined in the following

The £a;g_lgg?niﬁgl_%:giigjigix construct 13 operationally defined as the
. standardized sum of the MOS-specific technical task content from the hands-on
~ tests, the job knuwledge tests, and the school knowledge tests.

| The ﬁgug:ﬁ1_;glg%gnqu_2591§giﬁqu score is also composed of two majer
components, each of which 1s stindardized and then added to generate the

criterion score. The first component is cperationally definad as the sum of
the CVBIS® scores Yrum the hands-on test, and the second component is defined
as the sum of the CVBIS scores from doth the jor krowledge and school
knowledge tests.

The EilgtﬁiLfﬂdﬁﬁiﬁiﬁ criterion factor 1s composed of four major
comporents, each of which is stzndardized before the four are summed. The
first component corrasponds to the sinple rating for Overall Effectiveness.
The second component is composed of three subcomponents. The first is one of
the three factor scorcs derived from the Army-wide BARS sca2les (i.e., the
Army-wide Effort/Lsadership factor) and consistis of the unit-weightad sum of
five different scales (Technizal Skill; Effort; Leadershi;; Maintain Equin-
ment; Selt Develcpment). The secend and third subccmponents are the two
factor scores derived from the MOS-specitic BARS rating scalas. (It should be
noted that all raring scores used in the computation of all criterion con-
structs are the average of che ratings ﬁrovided by supervisors and pters.)
The third component s the average of the two combat rating scales. Finally,
the fourth compcnent correspunds to tha administrative measure {dentified as
Total Awards/Letters.

A sat of contont categories Cerived from ths hands-on and ¥nowledge test
variables, where taske and {toms were assigned as follows: Communization (radio
oporationi: Vehicle Maintenance; Basic cldicring Skills (field techniques,
weapons, navigation, customs and lawzg 1cenzi?y (friendly and enemy aircraf't and
;;2{:10:); Techaical Skills (specific to the job); Safety/Survival (first aid,
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The Egnigﬂﬂl_%*j;jﬂ%j?ﬁ factor is composed of two major components, each
of which is standardized before the two are added. The first component {s the
Personal Discipline score derived from Army-wide BARS and consists of the
unit-ucightcd sum of three different scales (Following Regulations; Integriiy;
Self-Control). The second component is the sum of two administrative

mecsures, Articles 15/Flag Actions and Promotion Rate Deviation score.

The fifth criterion factor, Ehy:ﬂgq] Ej:ns;; ,nq ug]’:gry Egg:jng, is
composed of two components; again, -each 1s standardized before they are added
to genarate a criterion score, The first component {s the Physical Fitness
and Besring score derived from the Army-wide BARS and consists of the unit-
weighted sum of two different scales (Military Appearance; Physical Fitness).
The second component corresponds to the administrative measure identified as
the Physical Readiness score.

Five residual scores were then created from the five criterion factors
by partialing the paper-and-pencil methods factor from Core Technical and
General Soldiering and the ratings methods factor from Effort/Leadership,
Parsonal Discipline, and Fitness and Bearing.

Sriterfon Intercorrelations

The five criterion factor scores, the five criterion residual scores,
the single rating obtaired from the overall performance rating scales, and the
total score from the hands-on tests were used to generate a 12 x 12 matrix of
criterion ‘intercorrelations for each MOS in Batch A. The averages of these
correlations across MOS are shown in Tatle 4-20., The inter- correlations
between factor scores within method (factor 1 with 2 or 3 with 4) are higher,
as cxnoctcd. than factor pairs which do not confound method (e.q., 1 with 3 or
2 with 4). However, they are not so high that collapsing the five factors
into some smaller number would be justified. In fact, factors 1 and 2, which
intercorrelate .53 on the everage, yield different profiles of correlations
with the tests in the predictor battery.

Assuming a reliability of about .60 for each measure would yield an
intercorrelaticn of about .34 for the correlation of the overall performance
rating with the total hands-on score when corrected for attenuation. A
reasonable conclusion is that while performance on a standardized job sample
fs a significant component of performance, it is by no means all of it.

The correlations of the residualized factor 3 (Effort/Leadership
residual) with the Core Technical factor, the Core Technical residual, the
General Soldiering Proficfency factor, the overall rating scaie, and the
hands-on total score all are about the same. Also, as compared to the
correlation of the Effort/Leadership raw scores with these same variables, the
correlations of the Effort/Leadership residual with the Core Technical and
General Soldiering Proficiency factors go up while the correlations with
Persona) Discipline and Physical Fitness go down. Residualizing factor 3 (by
romovina the ratings method factor) makes it more 1ike a "can do" factor and
Tess 1ike a *wil) do* factor. )
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Loncluding Comments

In general, these intercorrelations seem to behave in very lawful ways
and are consistent with a multidimensional model of performance. In spite of
some confounding of factor content with measurement method, the latent
performance structure appears to be composed of very distinct components and
it 1s reasonable to expect that the different performance constructs would be
predicted by different things. Since (a) the five-factor solution is stable
across jobs sampled from this population, (b) the performance constructs seem
to make sense, and {c) the constructs are based on measures carefully devel-
oped to be content valid, it seemed safe to ascribe some degree of construct
validity to them,

BASIC CONCURRENT VALIDATION RESULTS

As described previously, 24 scores were used to assess the predictor
domain and five criterion construct scores were developed to provide a
comprehensive assessment of job performance. Consequently, the basic valida-
tion data generated by the Concurrent Validation are contained in the 24 x 5
correlation matrix that could be computed for each MOS in the sample.

The predictor scores were grouped into six domains and the multiple
correlation of the predictor scores within each domain with each of the
criterion construct scores was computed for sach of the nine MOS in Batch A.
Figure 4-10 depicts the relationships that were exgected between the predictor
domains and the five job performance constructs. Each R was corrected for
range restriction using the multivariate nrocedure described in Lord and
g?v gk éiggg and adjusted for shrinkage using the procedure described by

audy .

Initial Multiple Correlation Results

Given six predictor domains and five Job performance constructs, 30
rultiple correlations wese generated for each MOS. The mean validity (R)
values for the nine MOS are reported in Table 4-21.

As a test of the thothesized predictor-criterion relationshiﬁs pre-
sented in Figure 4-10, the predictor composites were grouped into the two
prescribed sets. For each set the R was computec with each of the five job
performance constructs within each of the nine jobs. Mean Rs from these
anal*scs are prasented in Table 4-22. Vhe pattern of correlations s verﬁ
similar to that predicted {n Figure 4-10. The one surprising result is the
high correlation betwesn the non-cognitive predictors and the two “"can do"
perfurmance constructs. This {s due primar11¥ to ths validity of the AVOICE,
w?ichf:as important implications for the development of optimal classification
algorithms. '
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PREDICTOR DOMAIN CRITERION CONSTRUCT

Cognliilve Portion
i - Core Technical
:mcnm ve Abllly Proficianey
pedal General 8oldiering
Paezcptual-Psychomotor Ability Proficiency
. ; Effort and l.udouhlJ
Neon-Cognitive Fortion | ’
Temperament Personal Discipline
Vocstional Interests Physical Fitness and
Job Reward Preferences > Military Besring

Figure 4-10. Hypothesized predictor-citterion reiationships.
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Table 4-21

Kean Validity® for the Composite Scoras Within Each Predictor Domain
Across Nine Army Enlisted Jobs

Predictor Domain

“General Perceptual- Job
Job Cognitive Spatial Psgchomotor Temper-  Vocational Reward
Performance Ability  Ability Ability ament Interests Prefer
Construct (K=4)" (K=1) (K=6) (K=4) (K=6) (K=3)
Core Technical .63 .56 .53 .25 .35 .29
Proficiency - '
General Soldiering .65 .63 .57 .25 .34 .30
Proficiency
Effort and .31 .25 .26 .33 .24 .19
‘Leadership
Personal .16 .12 12 .32 .13 A1
Discipline
Physical Fitness .20 A0 A1 37 .12 S |

and Military Bearing

'Vifﬂdi}y cosfficients were corrected for range restriction and adjusted for
shrinkage.
% is the number of predictor scores.

Table 4-22

Mean Validity® for the Cognitive, Mon-Cognitive, and A1l Predictor
Composites Across Nine Army Enlisted Jobs

~Predictor Domain

Cognitive Non=Cognitive Al
Job Performance Construct (Kw11)® (K=13 (K=24)
Core Technical Proficiency .65 .44 .67
General Soldiering Proficiency .69 .44 70
Effort and Leadership .32 .38 .44
Personal Discipline 17 .35 .37
Phasical Fitness and X .38 .42

11litary Bearing

'V%Jhdi}y coefficiants were corrected for range rastriction and adjusted for
shrinkage. ' :

% {s the number of predictor scores.
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Incremental Validity

An important question is how to improve upon the validity of decisions
made using the current selection and classification instrument. The validity of
the General Cognitive Ability scores (computed from the ASVAB) was ccmpared to
the validity obtained when the scores from other ercdictor domains were added.
The rasulting mean validities are reported in Table 4-23,

Table 4-23

Nean Incremantal Validity*® for the Composite Scores Within Each
Predictor Domain Across Nine Army Enlisted Jobs

Predictor Domain

General General
General Cognitive General Cognitive
Cognitive Ability General Cognitive Ability
Ability Plus Cognitive Ability Plus
Job General Plus Perceptual Ability Plus Job
Performance Cognitive Spatial Psychomotor Plus Vocational Reward
Construct A 111%; Ability  Ability TYemperament Interests Pref
‘ (K=4) (K=5) (K=10 (K=B) (K=10) (K=7)
Core Technical.
Proficiency .63 .€5 .64 .63 .64 .63
General Soldier- .65 .68 .67 .66 .66 .66
ing Proficiency
Effort and
Leaderzhip .31 .32 .32 42 35 .33
Persont)
Discipline .16 17 .17 .35 .19 .19

Physical Fitness
and Military '
Bearing .20 .22 .22 .41 .24 .22

‘v:ﬂﬁdlfy coefficients were corractéd for range restriction and adjusted for

shrinkage.

*Incremental validity refers to the increase in R afforded by the new predictors
above and beyond the R for the Army's current predictor battery, the ASVAB.

K is the number of predictor scores.

142




None of the predictor domains added more than .03 to the prediction of
Core Technical Proficiency or General Soldiering Proficiency. In both
instances, the composite that added the incremental validity was Spatial
Ability. However, the four Temperament predictor scores added .11 to the
gredictin? of Effort and Leadership, .19 to Personal Discipline, and .21 to
hysical Fitness and Military Bearing. <

Overall, the resulis are consistent with the hypotheses that: (a)
cognitive ab1i1tz would he the most valid predictor of Core Technical
Proficiency and General Soldiering Proficienc*; (b) non-cognitive composites
would be the most valid predictors of Personal Discipline and Physical Fitness
and Military Bearing; and (c) both cognitive and non-cognitive predictors
would be useful for predicting Effort and Leadership.

Predictor Relationships With Criterion Residual Scores

Another method of studying the construct validity of both predictors and
criteria is to examine how the Eattern of predictor-criterion relationships
changes when the variance attributable to the methods Yactors is removed from
:th ive performance construct scores. These results are presented {n Table

To compute residual performance construct scores, the variance attribu-
table to the written test factor was partialed from the scores for Core
Technical Proficiency and General Soldiering Proficiency, and the variance
attributable to the rating factor was partialed from the scores for Effort and
Leadership, Personal Discipline, and Physical Fitness and Military Bearing.

The table shows that the residual scores for Core Technical Proficiency
and General Soldiering Proficiency were less predictable than the raw scores.
However, the level of prediction 1s sti11 substantial even when variance
attributable to the paper-and-penci) measurement mode is partialed out. One
stron? conclusion is that measurement method does not explain away the
validity of ASVAB.

For Effort and Leadership, the cognitive predictor scores predicted the
residual performance construct scores better than they predicted the raw
Ecrformance construct scores. For example, the mean R of the General
ognitive Ability composite rose from .31 to .46. The increase was .16 for
Sgatial composite and .12 for the Pcrccptua\-Psxchomotor composite. For the
ABLE composite, the results were reversed and the multiple correlation
decreased from .33 to .31. The Vocational Interests composite and the Job
Reward Preferences composite “"behaved" similarly to the Cognitive Abilitﬁ
composite. The mean Rs were greater for the residual Effort and Leadership
score than for the raw Effort and Leadership score.
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Table 4-24

Mean Validity® for the Composite Scoraes Within Each Predictor Domain
Across Nine Army Enlisted Jobs

Predictor Domain

General Perceptual- Job
Job Type Cognitive Spatial Psychomotor Temper~ Voc Reward
Performance of Ability Ability Ability ament Inter Pref
Construct Score K=4)° (K=1) (K=6) (K=4)  (K=6) (K=1)
Core Raw .63 © .56 .53 .26 .35 .29
Technical
Proficiency Resid .47 .37 .37 .22 .28 .21
General Raw .65 .63 .57 .25 34 .30
Soldiering
Proficiency Resid .49 .48 41 21 .26 .22
Ef;ort Raw .3 .25 .26 .33 .24 .19
an
Leadership Resid .46 .41 .38 .31 32 .27
Personal Raw .16 .12 .12 .32 A3 .11
Discipline
Resid .19 .15 .13 .28 .15 .10
Physical Raw .20 .10 11 .37 .12 .11
Fitness and
Military Resid 21 A1 .14 .35 .14 .10
Bearing

‘V1J§d1}y coefficients were corrected for range restriction and adjusted for
shrinkage.
'k is the number of predictor scores.
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This pattern of correlations for Effort and Leadership suggests two
interesting conclusions. First, it provides additional evidence that the
Vocational Interests scores are more similar to cognitive predictors than to
temperament pradictors. Second, the changes in correlations suggest that
Effort and Leadersnip beccmes more 1ike a “can do* perfcrmance construct whan
the rating method factor is partialed out. However, the rusidual Effort and
Leadership score cuntinues to reflect the "will do" portion of the job
performance space as suggested by its highest Rs. Thus, the residual Effort
and Leadership score apﬁears to tap both “"can d>" or maximal job performance
and *will do" or typical job performance.

Partialing the rating factor from the Personal Discipline and the
Physical Fitness and Military Be.ring scores had little impact on the
correlatinns of these scores with the predictor composites.

Stepwise multiple regression solutions within each of the six cctegories
of predictor constructs are shown in Tables 4-25 and 4-26. The regression
equations ir Table 4-25 were computed on the combined samples from the nine
MOS in Batch A for each of the last four Army-wide performance factors Si.e..
General SQldiering, Effort/Leadership, Personal Discipline, and Physica
Fitness/Military Bearing). The coefficients were computed on the cumbined
samples because a series of analyses of variance had shown few Predictor by
MOS interactions when the dependent variable was one of the four Army-wide
factors. However, the profile of regression coefficients for predicting the
Core Technical Proficiency factor was significantly different across MOS. The
?OSTbg1M0§ g;epwise regression soiutions within predictor category are shown

n a e - .

For the four Army-wise components, some comparisons of interest are the
following:

® Among ASVAB scores the quantitetive and technical
scores contribute the most to the prediction of
General Soldierin? Proficiency. The verbal score
plays a more prominent role in tha prediction of the
Core Technical performance factor.

° While ASVAB does not contribute much to the prediction
of performance factors 4 and 5, the ASVAB technical
score does make a relatively large contribution to the
prediction of factor 3, the Effort/Leadership factor.

° The different{al contributions of the temperament
(ABLE) scores to prediction of performance factors 3,
4, and 5 are clear, significant, and pronounced. The
proviles look like they should.

® The combat interests score was the most predictive

interest score among the scores genesrated from the
AVOICE.
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Table 4-25

Results of Stepwise Regressions Within Each Predictor Domain for the
Four Army-Wide Perforsmance Constructs Across A1l Nine Batch A NOS

) Cricerion Construct
“Tenersl tffort and “Effort and __ Personal Phyt Titness
Predictor Soldierin Leadership Leadurshi Discipling  Mi) Rearin
Construct (raw scnng {resid score) {(iaw score (raw score) (raw score
ASVAB Factors
Verdal .10 .03 .07 -.03 - 11
antitative .20 .08 .03 07 .03
CC’II‘HCI‘ .25 ) 021 021 '06 -.05
Speed .03 .07 .09 .04 .10
ADJ. UNCORR R .461 .280 .208 .106 .161
Spatia) )
Overall Spatial A7 .25 .14 .07 «.08
UNCORRECTED R 466 253 . 142 .068 047
Computer '
Complex Perc peesd -.08 -.06 -.07 =e -
Complex Perc Accy .19 .07 .09 .08 oo
Number Speed/Accy -.14 -.06 -.09 -.03 -n
Psychomotor -.19 -.08 -, 10 .- -
Simp Reaction Accy .04 - - .- -.06
Simp Reaction Speed .. .o .. .- -.07
ADJ. UNCORR R .363 .149 .208 032 071
Temperament
Adjﬂimﬂt 009 co‘ 003 103 bt
Dogendlbi Hty .04 .- .06 .30 .12
Achievement .04 23 .25 . 12
Phys Condition -.06 .- .- -.06 .24
ADJ. UNCORR R .129 255 .303 .303 .356
Interests
w.t oz‘ 020 cl’ badad -04
Machines .- ea - -.04 -,06
Audiovisual . - «.04 - -
Tachnical .o 06 .08 09 14
Food Service -.10 -.16 ' -.12 06 . =08
Protective Svc -.06 on .- -.09 .-
ADJ. UNCORR R 229 - .238 .199 .078 119
Job Values
Sscurity .- .G3 .05 .05 .10
AUQOﬂOly .05 ~°7 . 03 -4 06 .. 05
Routine -, 11 -, 12 -.09 -.03 «.02
ADJ. UNCCRR R 123 ' 150 ' 112 .063 087
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Table 4-26

Resulis of Stepwise Regrassions Within Each Predictor Domain for MCS-Specific
Cors Technical Proficiency fur Exch of the Nine Batch A MOS

. MO3S

Predictor Construct 118 138 19€ 31 636 64C 716 91A 958

ASVAB Factors

Vil‘bﬂ .20 b 013 01! -e inde \«16 .25 011
Qulﬂﬁtlt"‘ ol‘ 009 .'15 -1‘ s 01‘ -33 .12 016
Technical .23 .83 27 .23 .58 +34 o1 .19 A1
SP“ﬂ 010 ow on 111 bk add -08 017 AO’
ADJ, UNCORR R 503 254 A52 .427 538 A1 .441 L4885  .282
Spatial
Overall Spatial .48 .33 .43 .32 ) .37 Al 3B .2
UNCORRECTED R A75 «334 432 315 412 +366 411 .380 .278
Computer

COIP“! PCl"C sp.'d --25 -.10 oo b °.08 'sl‘ ae o= ot
Complex Psrc Accy .29 .11 16 .13 - .19 .
“u er Sﬂ"ﬂ/ﬂccy ‘011 '011 -.20 '025 -.08 .007 "022 ‘020 .019

Psychomotor “13 17 1«09 .20 =10 - <18 -.00
Simp Reaction Accy o .. 12 e .08 07 .e .08 e
Siﬂ “.‘ct‘oﬂ sp"d bl Ll o -m - . e = -
ADJ, UNCORR B .408 257 343 253 .242 269 325 261 .228

Temperament ‘
deU'mﬂ‘ oa . 12 . 1‘ Ldd » 10 At - . lo 008
Ospendadility as .- 08 .10 .- .10 .19 .12
AC ".V‘”ﬂ‘ » 19 hnded bk hadad 0°9 as . 1‘ o ow
Phys Condition “a S & 12 - <10 -.15 -
ADJ UNCORR R .143 .000 .129 .000 119 .000 176 211 .114

Interests
Cmt nu 028 026 Ldd 111 -09 012 0" hdd
Machines ve .10 - .13 .38 09 -2 .- .
Audiovisual - - .e .. - 11 - - . =08
Tachnical .08 - == 10 . - .= .19 e ..
F“d SON‘CQ -.22 '016 '011 - '-10 ‘012 ‘.07 haded '006
Protuctive Sve =11 -.10 e e «.14 - - - v
ADJ, UNCORR R 278 .258 .218 .000 441 135 .160 039 .000

Job Values
s.cm“ty *w e "es .o L) L] se .1‘ e
A“‘M .03 17 e hadd .14 A1 s hded hind
Routine -.15 -.14 -2 .. -.10 «.07 -.12 -- =08
ADJ, UNCORR R 141 201 . 166 .000 @ .133 .080 .038 058 .000
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For the MOS by MOS stepwise regression coefficient profiles used to
predict the Core Technical factor (i.e., Tablé 4-26), the greatest
differential is within the ASVAB and the AVOICE, and to a lesser extent within
the spatial and computerized tests.

To look at the coefficients in another way, stepwise regressions were
carried out when all 24 predictor scores were used to predict sach performance
factor. Again, the analyses for the four Army-wide criterion factcrs were
carried out on a combined sample while the analyses against the Core Technical
factor were done MOS by MOS. The results are shown in Tables 4-27 and 4-28.

Again the differential patterns apﬁear across the four Army-wide
performance factors and across MOS for the Core Technical factor. However, a
surprise was the strong role plaxed by the spatial and the combat interest
cons%rg:}s in predicting the technical performance factor ir ths combat
specialtias.

To round out the picture, the zero-order correlations {validity
coefficients) corrosgonding to the regression coefficients In Tables 4-27 and
4-28 are shown in Tables 4-29 and 4-30.

Symmary
At this point, Project A had reached a numbher of its basic goals.

® Multiple criterion measures had been developed and used to
formulate five components of job performance.

® ASVAB wos shown to be a highlg valid gredictor of Job
performance as reflected in the Core Technical performance
and General Soldiering performance components.

e There was a considerable differential prediction for tha
tote] test battery across the five parformance componants
within each MOS.

® The ‘on-cognitive predictors added significantly to the
prediction of the *will-do" compunents of performance and
should prove to be valuable additions to the total system.

@ As was e pected, differential prediction across MOS was
Vimited largely to the Core Technical performance factor.
Both the ASVAB and the new experimenta) cognitive tests
should contribute to differential prediction equations
across major MOS cluster.. However, the Tull analyses
2cc;ss:ry te determine the prediction equations remain

o be done.
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Table 4-27

ReRults of Stepwice Regrassiont fov tha Fuur Army-Wide Parformance Constructs
Across A1l Nine Batch A MOS ' "

Critarion Construct

E TeenAral “Eifors ana . Effcrt and . Perscnal . Phys Fitness
‘Predictor Soldiering  Leadership Leadership  Discipline M Bnring
-Canstruct ~(raw scors)’ (resid score)  (raw score) [raw score) (raw score

ASVAB Factors

verb.‘ . . .“ . ‘ .u: '006 hdad o, ‘0
antitative .09 04 ve . .08 -
echnfcal .12 .11 .18 07 -.03
SPNd b -04 -06 003 008
Spatial
fiveral! Spatiel .25 .13 e ve =
Computer '
°.gola!¢n Perc Speed - . -.08 i -
Lomplex Perc Atcy .08 .. C4 ~e .-
Number Spesd/Accy -,02 ve . .03 .
Psychomotor -.04 e -.02 .- ..
Siao Reaction Accy o - - . -.04
Simp Reaction Speed  -.03 - .- . e -.08
- Temparament
Adj“.mﬂt T - -w .n we
Ospendadility .11 .08 A1 .30 .09
Achievement ..\ .18 20 .03 .14
Phys Condition -~ 03 an -.08 .22
Intaresty
m‘t 013 vl; . 10 L lc‘
mch‘ﬂ., -e e e on -.os
Audiovisual .. -.02 -.04 -.03 .04
T‘chn{c.‘ -e e aw an -
Food Service -.0¢ -.08 -.08 -.04 -
Protectiva Sve - .03 -~ «.03 -.05
Job Yatves
s.ﬂl?“y -h L 431 as - ow
Autonomy - - o -.08 «,04
RW““‘ - oos '.04 '103 At i
AJ, URCORR R .340 392 . 386 .17 385
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Table 4-28

Results of Stepwise Ragressions for MOS-Specific Core Technical Proficiency

for Each of the Nine Batch A WOS

MOS
Predictor Construct 118 138 19 IC 638 64C 218 914 Q5B
ASVAE Factors
Verbal A7 oa .10 21 Ll o 08 «26 13
Quantitative 09 .. e +30 e o .27 e e
Y.chﬂicﬂ .10 e 016 hald .38 +30 '-13 012 hdd
smd oa eow LY as e -.07 o .13 e
Spatial
OVOPI” Splt“\ .20 025 01’ i ll‘ 016 025 -23 -22
Congutor
O.P].x Perc Speed .18 oo aa - e -,12 L) - o
Complex Perc Accy 13 . 00 =-.10 - 14 .15 . .09
“U ﬂ' S”Od/kccy Ldd LA d - .09 ae -n L L] oe [ 1) -, 11
P:ychomtor on on on we ne e oo [T L)
Simp Reaction Accy oo =e .07 e - .= L1 .o s
Simp Reaction Spsed - .10 - = =]l - .. .. -
Tomperament
Adju’mnt -.oa - o e .09 - oe - e -
Dependability A2 - 20 .18 13 .07 JAl 2 .12
AC“‘.V."“‘ -w oa Y -w an Y an ee ..
Phys Condition - e 09 == .08 - - al3 e
Interests
CMlt .’s ozl ul’ bt o haded '016 ole bkl
N‘chiﬂ.' LX) = =e a1 .32 se aa - se
AUU‘OV“UI‘ as o - =e -.1‘ on o 0.09 -,13
Technical .o - - - - . 12 .o -
FOOU s.l‘vic. .007 L 1] ow - LTS o Yy e -
Pl‘bt.ﬁt“l SVC L - .oa os ew - .“ on o o L 1]
Job Preferences
mr1ty LY -n -w - ow .09 o ;12 009
Mtonﬂy Ll ;09 s L 11 ow e LYY - o
Routﬂi' -.06 ..ll o ow o o® L1 2 .07 T e
ADJ, UNCORR R .860 .308 464 352 501 401 .48} 507  .294
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Table 4-29

Correlations Between the Pradictor Constructs and the Army-Wide Criterion
Constructs Combined Across Batch A WOS'

Criterion Construct

“General tifort ana Tifort and  Personsl  Phys Fitness
Predictor Soldfering Leadership Leadership Discipline M{l Bearin
Construct (raw scors) (resid score) {raw score) (raw scors) (raw scon?
ASVAB Factors
Technical .85 -1 28 12 «.08
V.rb.‘ .52 035 .20 olo '007
Qu.ﬂ“t.“v. . 54 036 iZ! . l‘ L4 .01
Spead 1 .29 .21 11 07
Cognitive Constructs
Overall Spatia) .58 .38 .24 11 -.03
Computer Constructs
Complex Perc Speed -2 17 .15 -.03 .04
co:l'l P.l“c ACC,)‘ .30 .lﬂ .12 -08 --01
Number Speed/Accy .44 .31 «.21 «.08 «,01
Psychomotor «.40 -, 27 =20 -.04 «.01
Simp Reaction Accy .18 .09 .08 .08 «.05
Sizp Reaction Speed  -.19 «.13 -.08 -.01 «.06
ABLE Constructs
Adjustmant .18 .22 .23 .13 37
Physical Condition -.03 .09 .10 «.02 .30
Dependability .09 18 .21 .30 .22
Athisvement .16 .30 .33 .20 27
AVOICE Constructs
Audiovisual Arts .02 .02 .01 .00 Q7
Combat Related .4 22 A9 .00 .01
Food Service -.32 -.14 -.11 -.06 .00
Structurai/Machines .08 .06 .06 -.06 -.01
Protective Services -,04 03 04 -.04 .02
Skilled Technical .04 .07 .06 08 A1
Job Constructs
AﬂtOﬂﬂy . 13 ° 15 009 - -02 - .02
ROU““\. -.21 '.20 --ls .006 - -'o‘
Job Security .09 Al .10 .08 .09

Worrected for range restriction,
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Table 4-30

Correlations Betwsen the Predictor Constructs and Cors Technical Proficiency’

MOS
Predictor Construct 118 138 19E € €30 64C T 914 958
ASVAB Factors . *
TOChMCl\ 060 -36 . -56 .59 059 .55 037 .61 051
Verbal .63 .33 A9 8 .50 N 58 JV .89
Quantitative .60 .32 A9 .67 A48 .46 .63 A4 59
Speed .48 .28 28 .5 29 27 B2 N I ¥
Cognitive Construct
Overall Spatial .83 .41 .55 .58 .56 81 .57 64 N
Comgutor Constructs
OIIMOX P.I‘C SDOOd -.33 -.15 17 -.25 -,24 ‘025 "11 -.28 '020
Complex Perc Accy .35 24 .32 22 .18 28 .40 25 .26
Number Speed/Accy -.48 .30 -42 -62 - -8 -850 -.87 .53
Plychomtbl‘ ‘0‘3 '030 '036 .c“ ’036 '03‘ '026 . 44 '|32
Simp Reaction Accy .17 .11 .28 A7 14 .19 27 .16 .20
Simp Reaction Speed «.17 -.19 15 <10 .23 -.19 -1l -2 -2
ABLE Constructs
Adjustment .28 13 18 .06 .21 .07 .20 .12 27
Phyli@ﬂ Cbnd“‘lon u°6 -.04 -.09 -.13 ‘013 '007 '012 '-09 -.13
Dependabdility .16 01 .09 .04 00 01 2 .18 .24
Achievement & ) .06 Jd6 14 .20 .09 .27 2 .28
AVOICE Constructs
Md‘°V1'u.1 Al‘tl .0‘ -.05 -.01 .20 'ol‘ -00 019 013 'ol‘
Cosbat Related .23 .21 31 .08 4 24 .02 2 .0
F“d S.PV1C. .-” .01‘ '01‘ 001 '020 .n:‘ '003 .009 .119
Stl‘ucturﬂlﬂlchinﬂl -.12 -09 006 -05 c‘l 016 '-19 .01 ‘ol’
PPOtICt"V. SVC '-Qs .QM 'vo‘ -.01 --10 0-05 .01 'l13 '016
sk““d TOChMCI‘ c°7 '503 0°’ -12 S, .00 ul’ .00 ‘-03
Job Preferences
Autonomy .21 22 09 .22 .25 .21 2 23 .09
Routine 27 18 227 <19 -2 .20 .19 2 X
JOB SCCllth ol‘ 013 -05 -.02 006 01. . 01‘ '001

aCorrected for range restriction.
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The results summarized in this section were impressive and they have
formed the basis for modifications to the ASVAB Aptitude Area composites.
However, to realize the full benefi{t of these results, the following things
must happen. Both the covariance structures and the estimates of predictive
validity must be cross-validated with a genuine predictive design (i.e., the
Longitudinal Validation), rules for form ng criteria composites must be
developed, tha utility of accurate predictions must be estimated, the
specifics of the full selection/classification/promotion decision system must
be modeled, and the effects of using the new predictors in various
combinations under a variety of goals and constraints must be evaluated.

A mthod for obtaining criterion composites and subcomposites has been
developed, the utility of a complete set of MOS by performance level
combinations has been estimated Spresonted in Chapter 5), and tne data from
the Longitudinal validation samplie have been collected. Further work remains
on the measurement of second-tour performance and on the full operational
model of the complete decision system.

WEIGHTING CRITERION COMPOSITES

The Concurrent Validation results indicated that each of the five
criterion components can be predicted with considerable va11d1t¥ and that the
validity of the different predictor domains varies systematically across
criterion components. A subsequent focus was on the best method for obtaining
importance weights when the five components are combined into an overall
composite index of performance (Sadacca, Campbell, White, & DiFazio, 1988).
Conse?uently, weighting Judgments were gathered from MCOs and officers

familiar with each MOS.
Ihe Pilot Experiments

Three pilot experiments were conducted to select the construct weighting
procedure. The goal in conducting the experiments was to select one or more
construct weight ng procedures that would be acceptable to the Army and would
yield a reliable, valid set of weights for each of the sampled MOS when the
procedures were agpliod by the agqropriate subject matter experts. The
experiments and their results will be described briefly prior to describing
the actual factor weighting procedure.

The general procedure was that of a small graug workshop of 10-16
officers who tiried different methods and evaluated the ease of use
acceptability, and perceived validity of each method. The reliabiiities and
distributional prcperties of the assigned weights were also unalyzed.

£xperiment One

In ths first experiment, three Krocadures were used and all involved
direct judgments of the relative weight for each performance construct in
forming an overall composite score. In procedure A, the officers were first
asked to rank order the constructs and to assign 100 points to the first
ranked. The other constructs were scaled so as to produce a ratio estimate.
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In procedure B, the officers divided 100 points among the constructs ir a
manner that reflected the relative weight. In procedure C, 15 pairs of
factors were presented in a paired comparison protocol. For the paired
comparisons, the order of presentation followed the optimizetion procedure
worked out by Ross (1934), and the officers' task was to divide 100 points
between the two cunstructs being judged in any given pair.

The judgments were made in the context of three different scenarios
which described a peacetime condition, a period of heightened tensions, and a
wartime setting in which hostilities had just broken out. Eack officer used
;?ur 7;p01nt scales to evaluate the weighting methods on the following
mensions:

1 Acceptability to the Army.
2) Ease of making the judgments called for by the method.
3) Their confidence in the va\iditg of the judgments made.

4 The amount of agreement with other workshop participants that

could be expected.

After the ratings were completed, an informal discussion period was held
to solicit opinions about the methods. The officers generally expressed
preference for procedures A and C over procedure B and thought that the time
they spent worrying about whether the sum of their weights equaled 100
detracted from their ability to judge the relative importance of the weights.
It also seemed that a heightened tension scenario would evoke a more uniform
frame of reference across the many different kinds of SMEs providing the MOS
construct weights.

Experiment Two

The second pilot experiwnent used two additfonal methods, both variants
of a conjoint procedure, in two 4-hour workshops. One was attended by 15
officers, the other by 15 NCOs. The three weighting methods are described in
the following instructions to the participants:

(1) Rank order the five constructs, assign 100 points to the
first ranked construct, and then scele the other constructs
accordingly (same as procedure A in Experiment 1).

(2) Based ugon their scores on the separate constructs, rank
order 25 infantrymen in order of their overall performance.
(For sach of the infantrymen, a cifferent set of performance
scores on the five constructs was given on 7-point scales
ﬁ?aﬁ r:nge from the lowest level of performance to the
ghest.

(3) Based upon their scores on two constructs, rank order 10
sets of 13 infantrymen in order »f their overall perform-
anze. (In each set, the performance scores on two
constructs ara given on the same 7-point scales used in the
second method above. A set of 13 infantrymen is given for
each of the 10 possible pairs of the five constructs.

154




The second and third methods are variants of the conjoint approach to
scaling. The judges' weights for the performince constructs are inferred from
the rank order given sets of hygothetical soldiers whose perfcrmance on the
constructs has been systematically varied. Both officers and NCOs generally
pre:ezr:d the direct estimation method most and the conjoint full profile
method least.

In general, the conjoint paired comparison method yielded the highest
intraclass relfability estimates for both the officers and NCOs while the
conjoint full profile method had the Jowest values. The correlation between
the mean officer and NCO weights obtcined frum the conjoint paired comparisons
method also was the highest = ,6C). The mean weights obtained from the
direct estimation and the conjoint paired comparison methods were highly
correlated (r = .93) while the correlations of these weights with those
obtained from the zonjoint full profile method were quite low.

On the basis of these resuits, 1t was decided to drcp the conjoint full
profile method from further consideration.

Expor{ment Three

The third pilot study also involved two 4-hour workshops, composed of
seven officers and eight NCOs. Each participant used the three different
weighting methods described below.

Based on scores on two constructs, participants were asked to rank order
21 sets of 13 infantrymen in order of their overall performance. This {s the
same con*oint aired comparison procedure used in the second experiment, but
in addition, the judges assigned overall performance scores that reflected the
solders' ralative overall performance.

The participants were then asked to rank order the constructs, assign
100 points to the first ranked construct, and then scale the other constructs
accordingly (the direct estimation procedure used in Experiments 1 and 2).

The third method was a variant of the second and incorporated & Delphi
procedure. Participants first indicated why they had ranked and weighted the
perrormance factors as they had in method 2 above. The reasons were passed
around to the other workshop participants. After considering this feedback
information, the participants raassigned weights to tha parformance factors,
using method 2 above. The Delph{ procedure was then repeated once more.

Several inferences were made from the data. First, there was no
evidence that the one-rater reliabilities were improved substantially by
adding the raquirement to provide overall performance scores in addition to
ranks in the conjoint paired conparison method. Nor were agreement {ndexes
improved by adding the requirement to obtain Delphi fcedback.

The choice between the direci estimation method and the conjoint paired

comparison-ranking method was not clear-cut. The direct estimation method
generally received higher evaluation ratings in both Experiments 2 arnd 3 and
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would obviously take less time to administer than the conjoint method. On the
other hand, the officer and NCO one-rater relfzbilities obtained for the
conjoint method were somewhat higher in both experiments. However, both the
direct estimation and paired comparison methods had correlations between the
officer and NCO mean weights above .80 in both experiments. The correlations
between the mean weights obtaired in Experiment 2 with those obtained in
Experiment 3 were ver* high for both methods (.96 for the direct estimation
and .97 for the conjoint method).

In short, both appeared to be sound metheds and 1t was decided to use
both to obtain the construct performance weights for the Project A MOS sample.

Qbtaining the Performance Constryct Weights

The component weights ware collacted in a series of 2-hour workshops.
Separate workshops were held for NCOs and officers at each of two posts for
each MOS. Of a total of 36 judges for each MOS’, half were to come from field
units (FORSCOM and USAREUR) and half from proponent posts (TRADOC). The
Judges were to be evenly divided among NCOs, company grade officers, and field
grade officers. Table 4-31 shows the total sample of 702 judges subdivided by
MOS, type of post, and grade level. Although some individual MOS grcportions
did not meet the target, overall the proportions of officers to NCOs and
judges‘{:om field units to proponent MOS posts were close to the desired
composition.

At each workshop, after a briefing on Project A, the participants were
first given general instructions which covered the background and purpose of
the workshoﬁ. and descriptions of the performance components (constructs) and
the two methods (direct estimation and conjoint paired comparison-ranking)
that would be used to obtain weights for the components. The components to be
weighted were the five joh performance criterion factors developed as part of
Project A's performance modeling effort. The two scaling mathods were then
administered, always in the same order.

Analvsis and Resylts

To better reflect the combined judgments of the construct weights across
the judges for each MCS, the Jata from each judge were standardized prior to
averaging. For the direct estimation method, the average of the five
construct weights of all 3udges was set at 20.0, and the average of the five
weights for any group of Jjudges within and across MOS was also set at 20.0.
The mean weight of a given construct obtained Ly averaging the Judges'
individual weights could, of course, be different from 20,

MOS 968 (Intelligerce Ann{vst), which was ardded to the LV MOS sample to
improve job area coverage, was included in these workshops, making a total of
20 MOS studied in this effort. :
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Table 4-31 )
Composition of Judging Sample* for Weighting Project A MOS

r!:; ?1 Unit
MOS cer N G?JQccr Néﬁ 6fficer NCO

118 Infantryman 17 6 19 6 36 12
128 Combat Engineer 17 4 12 6 29 10
138 Cannon Crewman 6 6 21 6 27 12
165 MANPADS Crewman 11 6 11 5 22 11
19€ Armor Crewman 11 5 14 6 25 11
27E TOW/Dragon Repairer . 6 16 5 16 11
31C Single Channel Radio Oper 13 6 12 6 25 12
518 Carpentry/Masonry Specialist 4 6 27 6 3 12
54E Chemical Oparations Spec 20 14 ~e - 20 14
558 Ammunition Specialist 4 3 24 9 28 12
638 Light Wheel Vehicle Mechanic 7 2 20 11 27 13
64C Motor Transport Qperator 10 5 12 6 22 11
67N Utility Helicopter Repairer 12 1 17 12 29 13
71L Administrative Specialist 13 6 9 7 22 13
76W Petroleum Supply Specialist 10 11 .- - 10 11
76Y Unit Supply Specialist 15 5 8 5 23 10
G9l1A Medical Specialist 25 13 .- .- 25 13
94B Food Service Specialist 12 7 8 4 20 11
958 Mil{tary Police 23 13 .- .- 23 12
968 Intelligence Analyst .- - 1n 6 11 6

2/ 9T W W T TJM

'In addition to the 702 officers and NCOs Tisted {n this Table, there were
10 judges whose grades were unknown, making the total sample 712.

For the conjoint method, the data from each judge was scaled using'a
method developad by Comrey (1950) which {s described in Torgerson (1958).
Essentially, the multiple regression equation predicting the judge's rank
orders of the two performance construct scores of the 15 hypothetical soldiers
was first obtained for each of the 10 sets of soldiers. The ratio of the two
regression weights for each pair of constructs then became the basic data
entering into the scaling procedure. Since the correlation between the two
construct scores of the 15 hypothetical soldiers on each performance rating
sheet was specified to be zero, the ratio of the regression weights is
directly proportional to the correlation of each set of construct scores with
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the judge's rank order of the soldiers. The means and standard deviations of
the construct scores were equal for all constructs.

The scaling procedure employs & least squares solution to obtain a set of
weights that best fit the observed ratios. The resultant weights are so
scaled that their geometric mean is 1.0. To facilitate the comparison of the
congoint weights to those obtained by the direct astimation method, the
conjoint weights for each judge were also linearly transformed so that their
sum was equal to 100 and their average equal to 20.0.

Interiudoe Relfability and Intermethod Aqreement

The NCO 1-rater and g-rater reliabilities for the direct estimation and
conjoint scaling methods were ,132/.425 and .153/.509, respectively. The
corresponding values for officers were .278/.864 and .287/.867.

The correlations across the 20 MOS of the average weights derived from
the direct estimation and conjoint scaling methods using officer judgments
ranged from ,836 to .996; the average intermethod agreement was .951. The
corresponding range for the NCOs was .017 to .922 and their average MOS
intermethod agreement was .653. These intermethod results reflact in part the
lower l-rater relfabilities obtained for the NCOs under both methods; also,
there were fewer NCO judges.

Somparison of the Direct Estimation and Conloint Scaling Methods

To decide whether the final sets of weights should be obtained from the
direct estimation or the conjoint method, the two sets of weights were
compared on several indaxes. Though the differences were in general slight,
they all favored the conjoint method. The l-rater and p-rater intriclass
reliabilities for the combined group of officers and NCOs tended to be
slightly higher for the conioint method across the 20 MOS. While the
differences between the reliabilities for the two scaling methods were
slightly greater for the NCOs than for the officers, the difference favored
the conjoint method in each case.

Also, the weights assigned the constructs by the NCOs correlated higher
with those assigned by the officers when the conjoint scaling method was used.

Ihe FInal Weight Estimates

Considering the above findings, the decision was made to favor the
weights derived from the conjoint scaling method in combining the individual
construct scores into an overall composite measure of performance. They are
shown in Table 4-32.

It should be borne in mind that the weights are based on comparative
Judgments of the constructs within each MOS and should be used for
comparisons of importance across MOS. Nevertheless, it i{s interesting to note
whethar the relative pattern of weights differ across MOS and whether some
cggstructs are fairly consistently given relatively higher weights than
others. : : :
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For all 20 MOS, Physical Fitnuss/Military Bearing received the lowest
relative weight. In 13 of the 20 MOS, Core Technical Skills received the
highest relative weight, while the Effort/Leadership construct was second
overali. The Effort/Leadership component received the hiqhest relative weight
in 6 of the 20 MOS. For the most part, the Core Technical construct received
the highest weight for the technical MOS in the sample and the Effort/Leader-
ship construct recefved the highest weight for the combat MOS. The General
SoIdicring construct recsived the highest weight for only one MOS, Military
Police (958). These MOS differences in the construcis receiving the highest
7eights gndoubtedly contributed to the significant Construct by MOS

nteraction. :

Significant mean differences between the weights assigned by the
officers and NCOs were found for two constructs: Officers gave significantly
higher relative weiahts to the Effort/LeadershiF construct than did NCOs,
while NCOs gave higher weights to the Physical 1tness/Militar¥ Bearing
construct than did officers. The NCOs may have been giving relatively more
weight to aspects of first-tour soldiers' performance that were of more
immediate concern to them. Although the mean differences were only
significantly different at the .10 level, the NCOs gave the Personal
Discipline construct weights that were higher on the average than those
assigned by the officers.

Summary

The five Project A performance constructs received significantly
different patierns of weights in different MOS and the different groups of
experts agreed, in general, on the relative ranking of the weights. For
example, the Effort/Leadership construct tends to be rated highest among the
combat MOS. ,

Multiple judges per MOS, about 30 on the average, produced p-rater
reliabilities that are quite respectable (above .95 for most MOS). The high
intermethod correlations (about .95 on the average) between the construct
weights obtained by the direct estimation and conjoint methods for the
sega;gte MOS further document the reliability of the means of the scaled
weights.

That different groups of judges may provide somewhat different MOS
weichts can be seen in the relatively low correlations between the officer and
NCO weights. The NCOs tended to give relatively higher weights to the
Physical Fitness/Military Bearing construct, while the officers attached more
importance to the Effort/Leadership construct.

Though there were statistically significant differences in the mean
weights assigned under the three scenarios, the very small differences will
have 1ittle impact on the relative ranking of soldiers on the overall perform-
ance composites for an MOS. A more critical questinn is how much impact will
the weights themselves have? That is, would a different set of predictors be
selected using a weighted composite for validation than would have been
selected if the constructs had been weighted equally? And perhaps, even more
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importantly, would different classification assignments be made as a result of
using the scaled weights?

, The answers to these questions obviously depend not oniy on the set of

weights used but on such factors as the intercorrelations among the construct
performance scores, the val{dity of the predictor battery, the amount of
differential prediction {t affords across Army jobs, the MOS selection
standards 1in effect, and the assignment algorithms employed. The most
feasiblc way to address these issues is through a series of sensitivity
ang“yses that portray the effects of these parameters on selection and
classification validity. These analyses remain to be done.
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Chapter §
SCALING THE UTILITY OF INDIVIDUAL PZRFORMANCE

Finding a way to place value on different levels of job performance
across different MOS was one of the research objectives for Project A. Two
principal factors made {t difficult to apply previous civilian research on
utility metrics and utility estimation to the Army context. First, compensa-
tion practices {in the Army are quite different than in the civilian sector.
Salaries do not differ by MOS and thus cannot be used as an index of a job's
relative worth to the organization. Second, the Army is not in business to

rovide products or services so as to maximize profit. Its overall mission to
ge prepared to defend the United States against external military threats
makes it inappropriate to put a monetary value on success or failure or to
think of the utility of jogs in terms of their monetary benefit. Thus dollars
may not be an appropriate metric with which to evaluate a new classification
system aimed at maximizing preparedness for catastrophic events. Neverthe-
less, military resources are not unlimited. Choices among alternative
personnel practices will have to be made, whether or not there is an explicit
utility metric on which to make comparisons.

The utility problem for Project A was one of assigning utility values to
MOS-by-Performance-Level combinations. That is, if it is true that personnel
assignments will differ in value to the Army depending on the specific MOS to
which an assignment is made and on the level at which an individual will
perform in that MOS, then a classification strategy that has a validity
significantly greater than zero will increase in value to the extent that the
differential values (utilities) can be estimated and made a part of the
assignment system.

The problem of estimating such utility values was composed of a number
of specific questions: How should performance levels be defined? Should it
be in terms of general performance defined only as relative level (e.g.,
percentiles), with behavioral anchors developed by means of critical incident
methodology? Or should individual performance components be defined and then
explicitly weighted for combination into a total score? What is the most
appropriate metric for describing the relative value of differential assign-
ments? Since the dollar metric seemed not to be appropriate for the Army
context, this was a very difficult issue for Project A. It required an
exploratory approach.

What method(s) should be used to estimate utility? Only two options
seemed even possible. First, it might be possible to relate the performance
of individuals to some kind of "bottom line" measure that Army management
would considzr an appropriate metric, such as realistic field exercises. The
difficulties with this approach revolve around feasibility, expense, and the
necessity for equating scores in some way across MOS. A second alternative
was to appeal to scaling technology and use expert judges to estimate the
relative value of differential personnel assignments, and this is the course
that was followed.

' The general procedure used in Project A to obtain utility values for
different levels of predicted performance in each MOS was divided into three

phases. Phase one was exploratory in nature and intended to uncover the major
issues. The goal of phase two was to evaluate alternative scaling methods and
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develop the procedure to be used. In phase three the selected methods were
used to obtain the final scale values. (See Sadacca, White, Campbell,
DiFazio, & Schultz, 1988.) _

PHASE ONE: EXPLORING ISSUES

Phase one consisted of a series of seven small group workshops with Army
officers. Each workshup was divided fnto a period for trying out prototypic
Judgment tasks and a period for open-anded discussicn of issues. These
questions were used to guide the discussions:

(1) How shall measures of performance be weighted and overall
performance def{ined?

(2) what kinds of scaling judgments can officers reasonably be
asked to make?

(3) Are there major scenario effects on performance factor
weights and utility judgments?

(4) In what metric should the utility of enlisted personnel
assignments be expressed?

(5) wWhat is the form of the relationship between performance
and utility within MOS?

(6) Who will make the best judges for the fina) scaling?

The prototypic judgment tasks that were tried out in phase one were of
the following general nature:

(1) Assignment of importance weights to performance factors.

(2) Rank ordering of overall utility of MOS x Performance Level
combinations when performance was defined in percentile terms.

(3) Ratio judgments of comparative utility for different MOS x
Performance Level combinations.

The specific reactions of each participant to the sample scaling tasks
were also used as items for general discussion.

., Perhaps the most significant finding was that Army officers would be
wiliing and able to assign differential utility values across MOS and per-
formance levels. When asked their reaction to exprossing the differential
worth or utility of soldiers in terms of dollars, the officers in the work-
shops reacted very negativel¥ to this concept, citin? possible adverse
political consequences as well as internal Army morale problems if do!lar
fiyures were placed on soldiers' worth.

Perhaps the next most significant finding was that fairly stable scale
values could be obtained trom averaging across a relatively small number of
officer/judges. In these exploratory trials there was considerable agreement
across workshops on the scale values assigned to selected MOS x Performance
Level combinations. Judges seemed to have a common frame of reference
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concerning what different performance levels meant; and, ir the absence of any
specification, everyone imposed the same scenario or context (i.e., being
prepared for a major conflict in Europe).

The workshop groups also agreed that the scenario(s) used should be free
of the detail that suggests greater or less utility for certain specific MOS.
An acccqtabln metric for expresiing utilities of soldiers in wartime would be
the utility of a 50th percentile Infantryman (his value for the survival of
the unit and in rcplacing troop losses 18 much more readily apparent). Direc-
tions to the judges should be reassuring concerning {nconsistencies that may
occur in a long series of judgments.

PHASE TWO: EVALUATING METHODS

The second phase was devoted to developing and evaluating the final
procedures to be used in assigning utilities to performance levels in all
entry-level MOS. Several inferences were made from the exploratory findings
in earlier workshops. First, the apparent nonlinear relationships between
utility and performance found in some MOS would necessitate obtaining judg-
ments of the utility of at least five performance levels within each MOS.
Five data points would allow the derivation of a best fitting utility/
performance curve with two inflection points (if necessary) within an MOS.
Second, assigning utility scale values to at least five performanc: levels
in 276 MOS was much too onerous to assign to any one judge. Third, high
correlations between different methods suggested that a combination of methods
might allow the total scaling task to be accomplished more efficiently.

The goal was to place all 276 x 5 MOS/performance level combinations

on the same ratio scale, which would permit utilities to be summed across
individual MOS lssignmonts in comparing selection/ classification systems.
Consequently, an additional 12 workshops were conducted with small groups of
officers to try out various scaIin? methods. These included rank ordering,
aaired comparisons, a conjoint scaling procedure, the sorting or placement of
0S/performance level combinations into piles (i.e., a Thurstone sort), and
the direct estimation of ratio scale values using a standard MOS/Rerformance
level set a'. 100. Of these techniques, the last two were the scaling proced-
ures eventually selected.

The rank ordarin? procedure produced much negative reaction because of
the time it took, the inability to assign ties, and the requirement to rank
some MOS at the very bottom.

A major change during phase two involved placing the judgments in a
selection and classification context. That is, the instructions were changed
to ask for judgments of the utility of nﬁggigign performance of Army
applicants or recruits rather than actual performance of incumbents (as had
been the case in earlier workshops). The judges were asked to assume that the
performance percentiles ?1ven were accurate estimates of future on-the-job
performance percentiles if the applicants or recruits were actually assigned
to the MOS. After this adjustment was made, none of the judges in subsequent
workshops objected to the basic concept of assigning differential utilities to
various MOS/performance levels.- .
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Two varfants of the method of paired compariscns were also tried out
using a limited number of MOS/performance level combinations. However, the
nethodologx was time consuming and the officers felt they should be allowed to
indicate that some applicants should not be selected at all. The judgment was
subsequently shifted from predicted performance levels of aeplicants o that
o{ recru}ts (selected applicants), thereby eliminating the “do not select®
alternative. :

To divorce both troop strength and troop replacements from utility
Judgments, Jjudges were told that the field strength of all MOS was 70 percent
and that the probiem of compensating for troop losses wes being handled by
another part of the assignment algorithm and should not enter into their

Judgments.

A conjoint scaling method was also tried out but the method was much too
difficult and time consuming for use in scaling this number of stimuli.

One method that did prove effective for making large numbers of scaling
Judgments was the pile placement method fn which the {udges sorted cards
containing MOS/performance level combinations into piles, based upon their
perceived utility or selection priority. Seven piles of ?red1cted performance
utility were used, ranging from negative through zero utility to high utility.
The judges initially sorted 135 MOS/performance level combinations, then 210
combinations, and eventually 280 combinations without complaining about the
Judgment burden.

Likewise, the ratio judgment method, in which judges evaluated MOS/

gerformanca level utilities in relationship to that of a 90th perzentile

nfantryman, was stegpad up to 60 combinations without becoming burdensome.
The one-rater intraclass correlation relfability estimate for the pile
placement procedure was .58 and the comparable coefficient for the direct
ratio judgment was .65. These results indicated that satisfactory reliabili-
ties for mean utilities could be obtained by both methods if the means were
based upon 10 or more iudge:. The correlation between the mean utilities
assigned by the 12 officers to the 60 common combinations, using the two
methods, was .86.

Considering all the information available from the first and second
phase workshops, Project A staff decided to use the pile placement and direct
ratio estimation methods in the final determination of the utilities of
agproximately 276 MOS x 5 performance levels, or 1,380 combinations. The pile
placement method provided a means of reliably scaling the utility of large
numbers of combinations on an interval scale in a reasonable time period,
while the direct estimation method could be used to place a limited number of
combinations on a ratio scale having a meaningful zero point. If a set of
stimuli (MOS x Performance Level combinationsg was scaled by both methods, the
data could be used to develop an algorithm for estimating ratio scale values
from interval scale values.

PHASE THREE: OBTAINING A COMPLETE SET OF UTILITY ESTIMATES
The results of the exploratory workshops were large1¥ successful.
Utility scale values varied across MOS in a manner generally consistent with

expectations, and interiud e agreement was high enough to indicate that fairly
stable scale values could be obtained by averaging across officer judgments.
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The next goal was to assign a utiiity to any predicted level of perfor-
wance for any entry-level MOS such that the values could be used to (a) make
classification decisions and (b) assess the net gain to the Army of using new
seiection/classification procedures.

Brocedyres

The scaling task considerec all MOS that required an ASVAB Aptitude Area
score for assiqnment: that s, 276 MOS times 5 levels or 1,380 MOS/performance
level combinations to be judged separately. To make the scaling task more
acceptable to the judges, seven separate sats were used. The first set of 12
MOS times 5 performance levels, or 60 combinations, was to be judged by all
iudges as the basis for a common scale. The remaining 264 MOS were grouped

nto six comparable subsets of 44 MOS each. Each deck thus contained 280
MOS/performance level combinations<=12 common plus 44 noncommon MOS times S
performance levels.

sSample of Officers Used as Jydaes

To ensure a total sample of 60 officers (10 officers x 6 decks) utility
workshops were held at 6 CONUS Army posts and in USAREUR. Altogether, 74
field grade officers attended the workshops--54 majors, 13 lieutenant
colonels, and 7 colonels.

Ihe ULility Judomeny Workshops

After a brief overview of Project A, a description of the agenda, and
completion of a Background Information Sheet, the leader discussed three
critical assumptions:

(1) The military context is a period of heightened tensfons with an
increasing probabilitg that hostil{ties will break out in Euroge.
Asia, the Caribbean, Latin America, and Africa. Some potentia
en:mzes have nuclear and chemical capability and air parity does
exist.

(2) The overall MOS performance measure for each MOS represents
:n :ptima]ly weighted combination of multiple performance
actors.

(3) The predicted performance levels for the recruits are
accurate. That is, the recruits will actually perform at
the predicted levels.

For the pile placement method, the judges were to sort the MOS/perfor-
mance level combinations into one of seven piles ranging from positive, to
zero, to negative utility. For the direct judgment metgod, the participants
wrote the value, 100, on the 90th percentile Infantryman card, and then
assigned a utility value to each of the remaining 59 MOS/ performance level
combinations so as to establish a utility ratio using the 90th percentile 11B
as the standard. Zero and negative utility values were permitted.
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Analyses
Reljability and Validity Analvses

After extensive outlier ana1¥sis. seven extremely atypical judges were
removed and all relfability and validity analyses, as well as the utility
value estimates, were based on the remaining 7. The p-rater reliabilities
for the six separate decks (based on an p of abcut 11 Jjudges on the average)
ranged from ,958 to .976 for the pile placement data. The p-rater (67 Jjudges)
reliability for the direct judgment utilities of the common combinations was
.992. The corresponding reliability for the pile placements of the common
combinations (across all decks and the 67 judges) was .995. The correlation
obtained between the average scale values from the two methods across the 60
common combinations was .98.

This high correlation was not wholly attributable to judges simpl¥
agreeing that good performance is worth more than poorer performance. This
can be seen by the correlations between average pile placement and direct
Judgment utilities attained when the correlations are computed across the 12
common MOS holding the performance percentile constant. These correlations
had an average value of .77. The ¥rrater (67 Judges) reliabilities averaged
.89 and .82 respectively for the pile placement and direct judgment utilities,
when the reliabilities were computed for each percentile level separately.

Comparison of Utility Ratings bv Different Qfficer Soecfalties

Analyses were conducted to determine whether officers in different
military primary specialties assi?ned significantly different utilities to the
common MOS/performance level combinations. In all, only 10 of the more than
250 statistical tests run were significant at the .05 level. Examination of
the significant differences that were obtained did not reveal any trend in the
data indicating that certain types of officers favored particular MOS or
performance levels.

Estimates of Ratjo Scale USilities From Pile Placement (Interval) Data

A basic ob{ectivo of the overall research design was to place all 1,380
MOS/performance level combinations on the same utility scale. Using the
averages (across all Judges) of the direct iudgment utilities assigned the 60
common combinations as the deﬁendent variable, and the Eile placement of the
same common combinations as the basic independent variable, an equation was
derived expressing direct judgment utilities as a function of average pile
placement. This equation was then used to estimate the ratio scale values
(direct judgment utilities) for each group of judges.

Alternative regression equations as estimates of ratio scale utilities
from the pile placement data were evaluated on a hold-out sample of 20 com-
binations. The overall multiple correlations were very high, .97 on the
average, although in general the equations tended to underestimate the utili-
ties of the hold-out combirations having high actual utilities, and sli?ht1y
overestimate the utilities of the combinations having low actual utilities.
The best balance was achieved by using average gile placement and both its
square and cube as the independent variables. The sign of the weights
obtained formed a fairly consistent pattern with average pile plucement always
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having a positive weight, and the square and cube of average pile placemert
having negative and positive weights, respectively.

The ten participants in the last utiiity workshop were given an
additional 40 combinations (8 MOS x § levels) on which to make theair direct
gudgmcnts of utility. The means cf the direct judgment utilities given these

0 combinations were estimated by formulas derived for each deck, excluding
any of the data obtained from the last workshop.

Very high correlations (.97) were again obtained between the utilities
estimated from the separate deck equations and the hold-out sample direct
Judgment utilities. Moreover, the direct jud?ment means, standard deviations,
and ranges for the 40 extra combinations obtained from the hold-out were quite
similar to those estimated from the equations.

THE FINAL UTILITY VALUES
The analyses supported the conclusions that:

(1) ;?rhboth methods the reliability of a single judge is reasonably
g L[]

(2) For both methods the reliability of the average value produced by
11 Jjudges or more is very high.

(3) Reliabilities are high even when performance level is controlled
?nd ?ifferences are due only to MOS differences within performance
evel,

(4) The agreement between the two utility scaling methods is very high
and equal to the limit of their reliabilities.

(5) Judges from different posts or MOS backgrounds do not produce
different patterns of scale values.

(6) A relatively simple exercise in equation fitting produced a usefu)
method for estimating ratio scale values (which could not be
obtained for all MOS x Performance Level combinations) from the
interval scale values which were obtained from all MOS x Perfor-
ma:gedLevel combinations using the pile placement (Thurstone sort)
method.

(7) As determined on a cross-validation sample of stimuli, the equa-
tions used to estimate ratio values from interval data were highly
accurate (Byieee X aCtual = .97).

The derived equations for each deck were used to estimate the ratio
scale utilities for the noncommon MOS/performance level combinations. These
values represent the bottom line of the Project A utility scaling work.

Within the 1imits of the reliability and validity evidence discussed here, the
1,365 combinations have been placed on the same ratio scale. '
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DISCUSSION AND CONCLUSIONS

The lss1?ned utilities had very high reliabilities and the estimated

ratio scale values corvelated very highly with direct judgments. These

results held even when performance level was held constant. A personnel

assignment algorithm that took into account the value of performance would

:?zt 1:ko1y be able to effect more optimal Army-wide assignments than one that
not.

Howzver, a number of problems need to be addressed before utilities
sim{lar to the ones obtained in this research can be used op~rationally. One
problem concerns the optimal g1§§;1hg1ﬁgn within MOS, considering both within-
and between-MOS utilities as well as the available recruit pool and the
quality of existing personnel. This is the issue of average vs. marginal
utilitg (Nord & White, 1988, 1990). Another {ssue concerns the duration of
time :{at the recruits actually remain in the Army and how to aggregate values
over time. ,

Clearly, this research has affirmatively answered the question of
whether a coherent, reliable set of relative utility values could be derived
for all gerformance levels in all entry-level Army MOS. The next steps
involve how to make best use of that finding in improving the Army's selec-
tion, classificaticn, and assignment processes.
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Chapter 6
COMPLEYIGN OF LONGITUDINAL VALIDATION PREDICTOR AND
END-OF -TRAINING DATA COLLECTION

Since one goal of the LV data collection was to administer the predic-
tors as closely as possible to the point where they would ultimately be
administered opcration&ll{. testing during Reception Station processing was
chosen as the most feasible method of obtaining the desired sample. oldiers

in the LY sample would then be followed into their first tour, where the

first-tour job performance measures would be administered, and eventually into

their second tour, where the second-tour performance measures could be

:gminfsge;ed. This data collection process is summarized schematically in
gura 6-1.

LONGITUDXNAL VALIDATION
Data Collection Schedule
Test

Dates = Cohort/locatign
1986- Fv86/87
1987 Reception Experimeantal Battery
Station
1987- FYas/87 Schoo? Knowledge Tests
1988 End of Arny-Wide Rntinqs
Training (Peers & Supervisor)
1988- FY86/87 Hands-On Tests
1989 1st Tour Job/Task Knowledge Tests
Army-Wide Ratings
NOS-Specific Ratings
1990- FY8¢/87 ' 2nd Tour
1991 2nd Tour Performance

Figure 6-1. Longitudizal Validation data collection scheme.
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SAMPLE AND SCHEDULE

The sample of MOS for the Longitudina\ Validation 4s shown in Table 6-1.
Tu improve coverag: of MOS job families, two MOS (29E, Electronics Repairer,
and 968, Intelligence Analyst) had been added to the sample used for
Concurrent Validation and one MOS (76W, Petroleum Supply Specialist) had been
deloted. In additfon, MOS 19X (Ml Armor Crewman) was added because MOS 19E
(M60 Armor Crewman) was being severely scaled back. These modifications
resulted in an LV sample of 21 MOS, compared to 19 MOS during the CV phase.

Table 6-1
Project A MOS in Longitudinal Validation Sample

Batch A Batch 2
Mo MOS
118 Infantryman 128 Combat Engineer
138 Cannon Crewman 16S  MANPADS Crewman
19€ M60 Armor Crewman 27E  Tow/Dragon Repairer
19K Ml Armor Crewman , 298 Electronics Repairer
3c Single Channe! Radio QOperator 518 Carpentry/Masonry
638 Light-Wheel Vehicle Mechanic Specialist
1L Administrative Specialist 54€ NBC Specfalist’
88M Motor Transport Operator’ 558 Ammunit{ion Specfalist
91A Medical Specialist 67N  Utility Helicopter Repairer
958 Military Police ) 76Y  Unit Supply Specialist

948 Food Service Specialist
968 Intelligence Analyst

‘ MOS B8M was previous\g identified as MOS 64C.
* MOS 54E subsequently became MOS 548.

To obtain a large onough sample for the extended testing involved in the

Longitudinal Validation, each of the eight Reception Battalions was asked to

test all Regular Army soldiers entering any one of the 21 MOS listed in Table

2v%1for an entire year. Testing sites and data collection periods were as
ollows: : :

Fort S1N - 20 Aug %5 - 20 Aug 87

Fort Benning 27 Aug 86 - 27 Aug 87
Fort Bliss 4 Sep 86 - 4 Sep 87
Fort Knox 10 Sep 86 - 10 Sep 87
Fort McClellan 17 Sep 86 « 17 Sep 87
Fort Dix 24 Sep 86 - 24 Sep 87
Fort Leonard Wood 1 Oct 86 - 1 Oct 87
Fort Jackson 13 Nov 86 - 19 Nov 87
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THE EXPERIMENTAL BATTERY

Tabie 6-2 shows the cogglete array of tests and inventories in the

Experimental Battery, the nu

er of items in each, and the time 1imit (for the

timed tests) or approximate time to finish (for the computer-administered

tests and the untimed inventories).

Table 6-2
Dascription of Tests in Experimental Battery
Time Limit

Cognitive Paper-and-Pencil Tests Number of Items
Reasoning Test 30 12
Object Rotation Test 90 7.5
Orientation Testd 10
Maze Test 24 5.5
Map Test 20 12
Assembling Objects Test 36 18

Computer-Administered Tests Number of Jtems Approximate Time
Demographics 2 4
Reaction Time 1 15 2
Reaction Time 2 30 3
Memory Test 36 7
Target Tracking Test 1 18 8
Perceptual Speed and Accuracy Test 36 6
Target Tracking Test 2 18 7
Number Memory Test 28 10
Cannon Shoot Test 36 7
Target Identification Test 36 4
Target Shoot Test 30 5

Non-Cognitive Paper-and-Pencil
Inventories

Assessment of Background and Life
Experiences (ABLE)

Army Vocational Interest Career
Examination (AVOICE) '

Job Or{entation Blank (JOB)

199 35
182 20
3 5




The information obtained from Concurrent Validation data analysis was
used to meke the Tinal revisions to the predictor battery for the Longitudinal
Validation. Since the battery had already been through several iterations of
data collection, analysis, and revision, the revisions werc not substantial.

Of the six cognitive tests, only one had actual ftem content chanﬁe.
The Assembling Objects test was made mcre difficult by adding four new items
and revising three existing items; two wminutes were added to the time limit.
For the computerized portion of the battery, minor modifications were made to
the {nstructions, several changes were made in the software, and several items
g: the Target Identification Test were revised to balance the iten types
tter.

Tne ABLE revisions included de]etini 10 items, revising 16 items, and
using a separate answer sheet for respond ng. For the AVOICE, several changes
were made in the scoring procedures, switching already existing items to
scales where their {tem-total score correlations were higher, and in twn cases
combining two pre-existing scales. Ten {tems were dropped from the AVOICE, 16
were xdded, several scales were renamed, and a separate answer sheet was
prepared. The JOB was shortened by seven items and had five items reworded,
and all scales were reconstituted and renamed, based on factor analyses of the
cv dag?. 6A3Iist of the scales on all three non-cognitive inventories appears
as 7able 6-3.

TRAINING PERFORMANCE MEASURES

As part of the iLongitudinal Yelidation, criterion measures of training
performance were collected on each individual at the end of AIT or OSUT. The
end-of-tra%nin? measures were administered to soldiers at the eight predictor
testing installations and at six othar AlT-only installations where the
Project A MOS were trained. These 14 installatfons, the MOS tested at each,
and the data collection period for each are shown in Table (-4.

The training measures consisted of a number of rating scaie evaluations
collected from the individual's Drill Instructor and the training achievement
test previoucly developed for each MOS.

The development and field testing of the paper-and-pencil achievement
tests were described in the FY85 2 R (Camphell, i937a) and 1in Davis,
et al. (1986). The rating scale measures were modified versions of the Army-
wide BARS scales used as gob performance measures (Pulakos & Borman, 1986).
The following scalas were used:

A. Technical Knowledge/Ski'l

B. Effort

Following Regulations and Orders
. Military Appearance '
Physical Fitness

. Self-Control

. Leadership Potential

HOMMomn
» L]
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Table 6-3 7
ABLE, AVOICE, and JOB Scales in Experimental Battery

ABLE Scales

Adjustment: Emotional Stability

Dependability: Nondelinquency
Traditional Values
Conscientiousness

Achisavement: Work Orientation
Self-Esteem

Surgency (Lesadership/Potency): Dominance
Energy lLevel

Agreeableness/Likability: Cooperativeness

Locus of Control: Internal Centrol

Physical Condition: Physical Condition

Response Validity Scales: Unlikely Virtues (Social Desirability)
Self-Kncwledge

Non-Random Response
Poor Impression

AVOIGS scales

Realistic: Mechanics Fire Protection

Heavy Construction Audiographics

Electronic Communication Rugged Individualism

Orafting Firearms Enthusiast

Law Enforcement Combat Vehicle Operator
Conventional: Clerical/Administrative Food Service--Professional

Warehousing/Shipping Food Service--Professional

Social & Enterprising: Leadership/Guidance

Investigative: Medical Services Science/Chemical
Mathematics Computers

Artistic: Aesthetics

J0B Scales
Job Pride Joh Autonciny
Job Security ' Job Routine
Serving Others Ambit{ion
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Table §-4

End-of Training Data Collacticn S{tes ond Data Collection Period

Sit2
Fort S111
Fort Benning
Fort Bliss

Fori Knox
Fort McClellan

Fort Dix

Fort Leonard Wood

Fort Jackson

Redstone Arsenal
Fort Lee

Fort Rucker
Fort Sam Houston

Fort Gordon

Fort Huachuca

MOS
138
118
168

19¢
19K

548
958

638
88M
948

128
518
638
88M

638
71L
76Y
948

27¢
558

76Y
948

67N
91A

29E
31C

966

16 Nov 86 21 Nov 87
12 Nov 86 4 Dec 87
8 Jan 87 22 Jan 88
6 Dec 86 12 Dec 87
16 Dec 86 12 Dec 87
28 Mar 87 16 Apr 88
24 Jan 87 16 Jan 88
7 Mar 87 27 Feb 88
24 Jan 87 23 Jan 88
7 Feb 87 4 Febh 88
17 Jan 87 9 Jan 88
31 Jan 87 23 Jan @8
7 Mar 87 € Feb 88
14 Feb 87 30 Mar 88
¢ May 87 16 Apr 88
15 Apr 87 6 Apr 88
28 Mar 87 2 Apr 88
18 Apr 87 2 Apr 88
10 Mar 87 21 Apr 88
11 Dec 86 2 Mar 88
10 Jan 87 17 Feb 88
10 Jan 87 18 Feb 88
17 Jan 87 13 Feb 88
19 Feb 87 30 Mar 88
27 Apr 87 14 Apr 88
13 Feb 87 18 Apr 88
14 Apr 87 11 Apr 88
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DATA COLLECTION PROCEDURES

Considerable time and effort were spent initiating, designing, coor-
dinating, and monitoring the LV predictor and training criteria data collec-
tion. Numercus briefings were conducted at various points down the chain of
comnand, culminating in several meetings with the POC at each of the eight
Reception Battalion sites, several months prior to data collection at that
site. From this point until testin? began, coordination was taken over by the
POC, who was responsible for providing the required troops, space, and
necessary equipment. The two primary challenges in preparing each site were
(a) fitting 4 hours of testing into an already demanding 72-hour processing
schedule, and (b) obtaining adequate space for testing, that met good testing
standards, every day for a full year.

A test site manager (TSM) was hired to be in charge of each data
collection site, and was supported by from one to as many as eight test
adminisiiators. Applications were taken by mail for both positions, and all
initial interviewing and hiring was done on site by experienced Project A
staff. Detailed tesi administration manuals were prepared and used as the
basis for a one-week training course, conducted at each site for the newly
hired personnel. Also, scripts were prepared for administering each test or
inventory and test site personnel were trained in their use as well as in
handling questions.

Each week the TSM called the Project A staff person in charge of the
data collection and reported the number of soldiers tested the prior week,
discussed any questions or problems he or she had, and received relevant news
or instructions. In addition, each site was required to submit monthIg
written reports of their testing progress and documentation of any problems
that had occurred or events that may have had an impact on test rasults.

Finally, Project A contractor or ARI staff visited each site from one to
three times to monitor the test administration, provide feedback where
appropriate, and go over questions or unresolved problems.

SAMPLE SIZES
Predictor Data

The final sample sizes for the Longitudinal Validation predictor data
collecticn are shown in Tables 6-5, 6-6, and 6-7. Table 6-5 shows the number
of soldiars at each of the reception battalions who took at least one of the
five components of the Ered1ctor battery: comquter, spatial (paper-and-pencil
cognitive), ABLE, AVOICE, and JOB. As the table shows, 49,397 soldiers
participated in the administration of the predictor battery. Fort Benning had
the largest percentage of the sample, with 28.7 percert, followed by Fort
Jackson with 17.6 percent. Forts McClellan, Leonard Wood, and Si1) were next
with 11.9, 11.5, and 10.3 percent, respectively. Forts Dix and Knox were
next, with 8.4 percent and 7.8 percent, respectively, while Fort B1iss had the
smallest percentage, 3.7,
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Teble 6-5
Longitudinal Validation: Predictor Data Collected at Each Reception Battalion

Cumulative Cumulative

Post Ereguency  Percent
Fort Benning 14,188 28.7 14,188 28.7
Fort Bliss 1,842 3.7 16,030 32.5
Fort Dix 4,160 8.4 20,190 40.9
Fort Jackson 8,700 17.6 28,890 58.5
Fort Knox 3,857 7.8 32,747 66.3
Fort McClellan 5,885 11.9 38,632 78.2
Fort Sill 5,067 10.3 43,599 88.5
Fort Leonard Wood 5,698 11.5 49,397 100.0
Table 6-6

Longitudinal Validation: Predictor Data Collected by MOS

Cumulative Cumulative

|ItH] Ersgyency Bercent

118 14,193 28.7 14,257 28.9
128 2,118 4.3 16,375 33.1
138 5,087 10.3 21,462 43.4
16S 800 1.6 22,262 45.1
19E 583 1.2 22,845 46.2
19K 1,849 3.7 24,694 50.0
27E 139 0.3 24,833 50.3
29€ 257 0.5 25,090 50.8
31C 1,072 2.2 26,162 53.0
518 455 0.9 26,617 53.¢
548 967 2.0 27,584 55.8
558 482 1.0 28,066 56.8
638 2,241 A5 30,307 61.4
67N 334 0.7 32,234 65.3
7L 2,140 4.3 34,374 69.6
76Y 2,756 5.6 37,130 75.2
88M 1,693 3.2 31,900 64.6
91A 4,219 8.5 41,349 83.7
948 3,522 7.1 44,871 90.8
958 4,206 8.5 49,077 99.4
968 320 0.6 49,397 100.0
Unk 64 0.1 64 0.1
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Table &-7

Longitudinal Validation: Exient of Compiete Versus Partis! Predicior
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Table 6-7 (Continved)
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This sample is broken down by MOS in Table 6-6. The 11B is by far the
largest MOS in the sample, with 14,193 soldiers representing 28.7 percent of
the total. Next is 138 (5,087, 10.3 percent), followed by 91A with 4,219 ard
058 with 4,206 (each about 8.5 percent). The four least populous MOS in the
sample are: 27E with 139 (0.3 percent), 29 with 257 (0.5 percent}), 96B with
320 (0.6 percent), and 67N with 334 (0.7 percent). The MOS for 64 soldiers in
the sample remains unknown at this time.

Table 6-7 displays the predictor administration by reception battalion
and by MOS, and also provides information on the extent of complete versus
partial data. A soldier is counted as "partial" if one or more of the five
predictor battery components is missing. For the total sample, 37,434
soldiers {75.8 percent) had complete data -- that is, a record for all five
components of the qredictor battery for each individual. To accommcdate the
large number of soldiers being processed at any one time at Fort Benning, the
predictor administration was set up to administer the computer compenent of
the batterg to only about one-third of the soldiers who came through the
reception battalion. If the 9,884 soldiers at Fort Benning who did not take
the computer component are excluded, the percentage of soldiers on whom we
have complete data increases to 94.7.

«0f= ini

The final sample sizes for the Longitudinal Validation end-of-training
data collection are shown by post and by MOS in Table 6-8. The number who
took the end-of-training measures is shown by whether a soldier took the
trainin? achievement test (K3), the rating scales (R), or both (BOTH).
Virtually all soldiers took both parts. Table 6-8 shows that 33,863 soldiers
out of 34,305 (98.7%) took both end-of-training measures.

Both Predictor and EOT Data

Table 6-9 compares the number of soldiers, by MOS, for whom there are
both predictor ard end-of-training data. These are the samples that were
followed up with the first-tour performance measures. Of the 49,397 soldiers
having predictor data, 34,305 (69%) also have end-of-training data. The
percentage by MOS ranges from 50 to 92.
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Longiiudinal Validation: Extent of End-ol-Training (EOT) Dats Collected by Post and MOS*
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Longiudinal Validation: Extent 0i End-ol-Training (EOT) Data Collected by Post and MOS*
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Table 6-9

Longitudinal Validation: Comparison of Soldiers with Predictor Data
Who Also Have End-of-Training Data, by MOS

Percent
With
Predictor
and
—Predictor Data End-of-Training Data _  EOT Data’
MRS Complete Partia]l TJotal K3 _R.  Both  Iotal
118 4,308 9,885 14,193 277 18 7,602 8,097 | 87
128 2,092 26 2,118 4 1,857 1,861 88
138 4,835 252 5,087 17 5 4,655 4,677 92
16S 781 19 800 3 578 581 73
19 578 5 583 1 443 444 76
19K 1,808 41 1,849 3 1,592 1,595 86
27E 138 1 139 1 91 92 66
29E 212 45 257 139 139 54
31C 956 116 1,072 10 652 662 62
51R 441 14 485 349 349 17
548 881 86 967 2 589 691 61
558 462 20 482 1 384 385 80
638 2,094 147 2,241 12 1 1,162 1,175 52
67N 328 6 334 10 1 221 232 69
711 1,905 235 2,140 3 1,402 1,405 66
76Y 2,475 281 2,756 11 2 1,622 1,635 59
asM 1,494 99 1,593 11 3 1,250 1,264 79
91A 3,935 284 4,219 10 1 3,164 3,178 75
948 3,279 243 3,522 23 1 1,720 1,744 50
958 4,101 102 4,203 6 3,580 3,586 85
968 281 39 320 3 188 191 60
UNK 47 17 64 2 426 428

Total 37,434 11,963 49,397 410 32 33,863 34,305 69

‘Computed as total end-of-training dafa divided by total predictor data.
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Chapter 7
REVISION OF FIRST-TOUR JOB PERFORMANCE MEASURES

The first-tour LV criterion measures were the same as those used for the
Concurrent Validation, except that they were updated as described in this
chapter. The 3-year time pericd between the Concurrent Validation and the
Longitudiral validation raised the issue that some criterion content mi?ht be
outdated. Equipment and/or procedural changes would require test revisions;
cganges in MOS responsibilities had the potential of making some tasks
obsolete.

Project staff fdentified relevant changes so that the appropriate
revisions could be made. In a few cases where an entire task was obsolete,
the task was dropped without replacement. In many cases, revisions were
simp1¥ a matter of replacing outdated terminology. Updated criterion measures
were forwarded to the MOS proponents for a currency review and additional
revisions were made on the basis of this review.

ﬁﬁﬂjﬁ;gﬂ_ﬂggiu;g%. Lessons learned from the Concurrent Validaticn
prompted the use of a different format for the hands-on test sheets. An
overall effectiveness rating for performance on each task (on a scale of 1 to
7) was added at the end of each task score sheet for hands-on tests in the

expectation that it would provide unique task performance information.

After a search for additional first-tour measures that would have
relevance for combat readiness, a computer-simulated Mi6 rifle marksmanship
task, the Multipurpose Arcade Combat Simulator (MACS), originally developed
for application as a training aid was selected. Using a demilitarized M16
rifle, the soldier “shoots" at targets displayed on a computer monitor.
Attached to the barrel of the rifle is a light pen which simulates the path of
the rounds and the screen displays a total of 30 targets, some moving and some
stationary. Using the MACS, a test of “Engage targets with an M16" was added
to the criteriun measures for two MOS, 11B and 958.

. The time period between the two data coilections was
crucial for MOS 19E (M60 Armor Crewman) because this MOS was being severely
scaled back as MOS 19K (M1 Armor Crewman) was heing phased in. The two differ
with resgcct to the kind of tank (M60 or M1) that the soldiers operate. To
deal with the transition, a job analysis of 19K was conducted and a complete
set of criterion measures was developed specifically for this new MOS. The
same procedures used for the other MOS. (Campbell, 1987b) were followed, with
one exception: The 19K MOS-specific rating scales were developed by SMEs
from the Armor School and b{ 19 NCOs. Because of the 19E/K split, the Longi-
t?dinal Validation data collection included 10 MOS in Batch A rather than
nine.

While there was considerable interest in keeping the Combat Performance
Prediction scale, project staff and the Scientific Advisory Group agread that
the version used in the Concurrent Validation was too lengthy. Two aiterna-
tives were considered. The first was simply to reduce the number of items in
the original summated rating scale of 40 items. The second was to reduce the
specific behavioral {tems to summary dimensions. Three dimensions were
derived through empirical and rational analysis, and the new scales were vield
tested in conjunction with the second-tour criterion measure field tests. Low
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reliability estimates for the dimensional ratings led to the decision to
retain the original summated scale format, but the total number of items in
that summated scale was reduced from 40 to 19.

The final set of Combat Prediction Scale {tems was selected by consider-
ing interrater reliability, internal consistency, and content coverage. That
is, items were dropped if their ccntent was covered in another item whose
reliabilities were higher, or if their content was specifically technical and
therefore coverad by another measure, such as a hands-on test or a rating
dimension., Three of the original items were deleted because SMEs indicated
that the items were not meaningful, The SMEs were field grade officers and
senfor NCOs with combat or tactical field exercise experience. Another change
from the CV version was to use a less cumbersome 7-point scale rather than a
15-point scale.

ggggggnglnﬁilgaﬁg%m. The self-report form for gathering information on
administrative records (the Personnel File Form) was updated by reviewing its
contents with officers and NCOs who were representatives of the Army's

military personnel center. The form was revised to allow soldiers to report

administrative actions by pay grade, and to report the dat2 of their last M16
qualification.

r i jon i ire. A new measure developed by the ARI
staff was the Army Job Satisfaction Questionnaire. It was intended to provide
information that would be potentia]lg useful for predicting attrition and for
understanding the relationship of Jjob satisfaction with other constructs
investigated. The satisfaction measure was developed in several stages.
First, a number of job satisfaction dimensions of relevance to the Army were
identified through an extensive search of the literature. Second, items were
written to tap each of these dimensions. Items were also written to elicit
background information that would help clarify the respondent's frame of
reference with respect to his or her perceived satisfaction levels (e,g.,
reasons for enlisting). .

The draft questionnaire was administered to the examinees in the second-
tour criterion measure field tests. The Minnesota Satisfaction Questionnaire
(MSQ short form) was also administered as a marker instrument. The final set
of 18 satisfaction items was selected based on reliability and meaningfulness
of the factor structure of the total set. These items assess six aspects of
Job satisfaction (supervision, co-workers, qromotions, pay, work, and Army).
Thirteen “frame of rcference" items were selected for inclusion on the finai
questionnaire.

D!l!&:ﬂTﬂﬂliHLSi- Four measures were deleted from the array of Batch A
first-tour criterion measures used during the Concurrent Validation. The
ratings of performance on the 15 tasks selected for hands-on testing in each
MOS were eliminated from the MOS-specific performance rating scales because
they were not sufficiently reliabls. The common task ratings from the Army-
wide rating scales were deleted for the same reason. Two auxiliary measures
deleted were the Measurement Method Rating and the Army Work Environment
Questionnaire.

gatch 7 MOS. With respect to the Batch Z MOS, the school knowledge
tests had been submitted to a currency review just prior to the Longitudina)
Validation predictor (inciuding training performance) data collection. A
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second currency review for the criterion data collection was considered
neither nccessary nor practical. In the currency review, the item pool for
each MOS was submitted to the final authority for doctrine on that MOS, the
TRADOC proponent, for review and approval. FProponents were free to recommend
deletions, additions, and modifications to the test jtems.

Table 7-1 Tists the final ariay of measures and supplemental information

that were administered to and gatherea from first-tour examinees during the
Longitudinal Validation criterion data collection.

Table 7-1

First-Tour Measures and Supplemental Information Administered to and Gathered
From LV Sample

Batch A: Personnel File Forn
Army-Wide Performance Rating Scales
MOS-Specific Rating Scales
Combat Performance Prediction Scale
Hands-on Tests
Job Knowledge Tests

Batch 2: Personnel File Form
Army-Wide Performance Rating Scaies
Combat Performance Prediction Scale
School Knowledge Tests

Supplemental Information (Both Batch A and Batch Z):
Background Information Form
Army Job Satisfaction Questionnaire
Job History Questionnaire
Physical Requirements Survey'

'1§?n}?roject A measure administered in conjunction with this data collection
effort.
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Chapter 8
ANALYSIS FOR SECOND-TOUR JOB PERFORMANCE MEASURES

The Project A research plan called for the development of NCO job
performance measures which could be used in a second-tour follow-up of two
accession cohorts (FY83/84 and FYB6/87) for purposes of determining selec-
tion/classification/promotion strategies for NCOs. To develop strategies for
identifying NCO potential, measures of second-tour job performance are needed.
After the criteria are available, the following questions could be examined:
To what extent does the Experimental Predictor Battery predict performance
beyond the first term of enlistment? Does early performance predict later
performance, when additional responsibilities such as supervision and leader-
ship are presumably required? What is the optimal combination of selec-
tion/classification test information and first-tour performance data for
predicting second-tour performance? How does entry-level training performance
relate to later first-tour and second-tour job performance?

Over the life cycle of Project A, the full round of the data collections
and analyses necessary to answer these critical questions could not be
completed. However, the required job analysis was completed and the criterion
development work was begun.

JOB ANALYSIS FOR SECOND TOUR

The specific goals of the job-analytic work were to:

4 Describe the major differences between entry-level and higher
level performance content, within MOS.

. Qegcribe the major differences across MOS, within higher level
Jjobs.

® Describe the specific nature of the supervisory/leadership
component of these higher level jobs.

Once these objectives were achieved, the information would be used to
address four questions:

o What should be the content of the new criterion measures?
o What kinds of measurement methods are needed?

® Are separate measures needed for each job? Or are the Jobs so
simiiar that the same measures can be applied to all?

e To what extent can measures developed for entry-level soldiers be
used among higher level soldiers?
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The second-tour samples were to be taken from the nine MOS in Batch A
and were intended to be subsamples of the FY83/84 and FY86/87 validation
samples. The term “second tour" was used by Project A to desiynate soldiers
who have been in the Army between 3 and 5 years. Paygrade will vary from one
MOS to another because of differences in density and promotion needs of the
Army. Projections indicated that the proportion who would be E5s would be
betveen 20 and 70 percent across MOS. Most otiiers would be E4s; a very few
would be E6s.

During FY85, 4,930 soldiers who entered the nine Batch A MOS during
the FY83/84 window were tested in the Concurrert Validation sample on the
predictor battery, training tests, and first-tour criterion measures. This
sample forms the basis of the CVII follow-up. For the second longitudinal
follow-up, LV1l, the cohort that entered the Army in FYB6/87 and the samples
that were tested on the Experimental Batterﬁ and the training knowledge and
performance measures can be followed into their second tour and measured on
the job performance criterion measures. These samples are described in
Chaptar 6 of this report.

SECOND-TOUR JOB ANALYSIS METHODS

By Army p°]19f" all soldiers at a higher skill level are resqonsible
for being able to perform all tasks at each lower skill level, as well as the
tasks at their current skill level. Consequently, the first-tour job analyses
were used as a starting point and additional job analysis information was
collected to describe the second-tour changes. In addition, the issue of
leadership/supervision performance was of special concern.

To capture both the technical and the supervisory aspects of an MOS,
four methods of job analysis were used: task analysis, a standardized
questionnaire measure of supervisory and leadership responsibilities, critical
fncident analysis, and interviews with small groups of senfor NCOs.

Task-Based Job Analvsis

Specification of the population of second-tour technical tasks
proceeded as for first-tour analysis, by combinin? information from the
Soldier's Manuals for each MOS (a Soldier's Manual is prepared by the propon-
ent agency for every skill level within an MOS) and data from the Army
Occupational Survey Programs. After being edited for redundancies and level
of generality, AOSP items that could not be matched with Sold{er's Manual
tasks were added to the Ropulation of tasks for that MOS. The proponent Army
agencies then reviewed the 1ist for completeness and accuracy.

The total task domains for the nine MOS ranged between 153 and 409
tasks each, with an average of 260. To aid in the selection of a representa-
tive sample of critical tasks for criterion measurement, judgments of task
criticality and performance difficulty were then obtained from 15 officers/

‘Army Regulation 611-201, Enlisted Career Management Fields and Military
Occupational Specialties. A
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SMEs who had rz2cent field experience supervising ESs. The officers and SMEs
were obtained through the ARI troog support request (TSR) process. The grade,
MOS, and experience criteria for the officers and SMEs are laid out in the TSR
which i5 then distributed to the apﬁropriate installetion for action. The
assigred point-of-contact works with a member of the project staff to iron out
the specific details of the data collection, includiag secondary and tertiacy
criteria for SME selection.

Also, task clusters were developed for the second tour by using the
first-tour clusters as the starting point. That is, the new second-tour tasks
were sorted into these same clusters by the project stafr. Where no clusters
of first-tour tasks were similar to the new second-tour tasks, new clusters
were formed.

Lﬁmﬁ&% ' Supervisory Components
=Tour MOS

At the same tine that the technical task descriptions were being
developed for each MOS, work was also proceeding on a standardized desciiption
of supervisory/leadership activities. The item content was derived from two
instruments previously developed by AR! researchers: the Supervisory Respon-
sibility Questionnaire, a 34-item instrument based on critical incidents
describing effective and ineffective NCO leader behavior (White, Gast, &
Rumsey, 1986); and a very comprehensive questionnaire checklist, the Leader
Requirements Survey, which contained 450 items and was designed to describe
supervisory/leadership activities at all NCO and officer ranks. Both instru-
ments were based on extensive development work and took advantage of the large
:ool of literature on leader/supervisor behavior (Gast, Campbell, Steinberg,

McGarvey, 1987).

Both questionnaires were administered to NCOs in the nine jobs.
Approximately 50 NCOs received the Leadar Requirements Survey, and 125 NCOs
received the Supervisory Responsibility Questionnaire. A1l SMEs were asked to
{ndi?ate the inmportance of each task for performance at the sergeant (ES)

evel,

Analysis of the Supervisory Responsibility Questionnaire data
confirmed that all the tasks were sufficiently important to be retazined. The
Leader Requirements Survey importance data were used to select tasks that over
half of the resfondents indicated were absolutely essential to the sergeant's
Jodb, and 53 tasks were retained.

Content analysis of the two task 1ists resulted in a single 1ist of
45 tasks that incorporated all of the activities on both 1ists. These tasks,
in eight clusters, were added to the second-tour job task 1ist for eack of the
nine jobs prior to collection of task characteristics data. Later they were
made part of the task clustering judgments.

The selection of sample tasks for measurement was bzsed on the
iinportance rating for each task, the performance difficulty and expectad
performance variability for each task, the frequency of task performance as
showr by the AOSP analyses, and the task cluster membership for each task. A
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Delphi panel of SMEs selected 45 tasks for each job -- 30 technical and 15
supervisory. :

The individual panel members first independently seleried tasks,
using the given targets for each cluster. The choices were tallied and
presented to the panel {in the second session. Theg again made independent
selections, this time giving reasons for each of their choices. The choices
were tallied, the reasons summarized, and the results fed back for considera-
tion throu?h three rounds of independent selections. In the fourth session,
the remaining differences were discussed and resolved. Panel members also
assigned a complete priority ranking (1-45) for inclusion in the fina) set.

Critical Incident-Based Job Analysis

To incorporate the Army-wide versus MOS-specific distinction, an
inductive critical incident analysis strategy which requires persons familiar
with the jobs to generate examples of effective, mid-range, and ineffective
performance behavior was again used, as in the first-tour job analyses
(Pulakos & Borman, 1986; Toquam, et al., 1986). Content analysis of the
examples then yields preliminary dimensions of performance, and an independent
retranslation of the examples into the dimensions provides a way of checking
on the content validity of the dimension system.

Agmx;ﬂidg_ﬂng%fiig. Three workshops were conducted in which
participants were asked to generate non-MOS-specific examples of what they
considered to be specific second-tour gerformance episodes. A total of 1,000
critical incidents were generated by 172 officers and NCOs. Table 8-1 shows
characteristics of the participants in the workshops. These incidents were
edited to a common format and then content analyzed to form 12 preliminary
dimensions of second-tour Army-wide performance. The nine performance
categories that had been developed for the first-tour soldiers were also found
in the second-tour analysis; in addition, three generic supervisory dimensions
emerged. which sugqested that second-tour soldiers do, in fact, perform most
of the work that first-tour soldiers Rerform also supervise that work.

The retranslation results indicated that all 12 of the dimensions resulting
from the initial categorization of the incidents should be retained. The
second-tour array of 12 Army-wide performance dimensions is shown in Table

MQ%fiﬁfsi%fs‘Aniaxiia' Development of the second-tour MOS-specific
dimensions followed & different procedure and involved a process for revising
the existing first-tour MOS-specific rating scales so that they would be
appropriate for describing and evaluating second-tour performance.
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Table 8-1

Participants in Second-Tour Workshops for Generation of Army-Wide
Critical Incidents

|
e Fort Brag 102
St fort Carsgn 53
Other 3
HCOs L Officers’ .
: E-5 ' 19 01 8
Rank E-6 13 02 26
E-7 2 03 . 82
E-8 1 04 18
05 2
| I
Gender©: Male 154
Female }7
Mean )]
Time in Army: 6.92 years 4.51 years
im visor : 5.09 years 4,25 years

TFourteen participants left this blank.
*One participant left this blank.
‘One participant left this blank.
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Table 8-2

Army-Wide Dimensions for Second Tour

A. Displaying Techrical Knowledge/Skill

8. Displaying Effort, Conscientiousress, and Responsibility

*C. Organizing, Supervising, Monitoring, and Correcting Subordinates
*D. Training and Developing

*E. Showing Consideration and Concern for Subordinates
F. Following Regulations/Orders and Displaying Proper Respect for
Authority

6. Maintaining Own Equipment

H. Dispiaying Honesty and Integrity

I. Maintaining Proper Physical Fitness

J. Developing Own Job/Soldiering Skills
K. Maintaining Proper Military Appearance

L. Controlling Own Behavior Related to Personal Finances,
Drugs/Alcohcl, and Aggressive Acts

*New leadership/supervisory dimensions for second tour.

To accomplish the revision, a critical incident analysis workshop was
conducted with approximately 25 officers and NCOs in each of the nine target
Jobs (Batch A nos§ to generate examples of effective, average, and ineffective
second-tour MOS-specific job performance. Table 8-3 shows characteristics of
the participants in the workshops. The number generated for each MOS ranged
from 58 to 236 with an average of 180 (Table 8-4). The incidents were then
categorized by the project staff, using the first-tour MOS-specific category
system as a starting framework. If a second-tour incident did not fit into an
existing first-tour category, a new category was introduced. This procedure
yielded information regarding what specific category additions or deletions
were necessary to describe critical second-tour performance comprehensively.

Almost all of the first-tour MOS-specific Eerformance categories were
Judged to be appropriate for second-tour MOS. The next step was to examine
the content of the incidents to determine whether the performance requirements
were appreciably different for second-tour than for first-tour soldiers. If
comparisons of the first- and second-tour critical incidents indicated that
more was expected of second-tour soldiers than of their first-tour counter-
parts or that second-tour soldiers were responsible for knowing how to operate
and maintain more/different pieces of equipment, such distinctions were
incorporated into the second-tour scale anchors.
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Table 8-3

participants in Second-Tour Workshops for Generation of MOS-Specific
Critical Incidents, by MOS'

18 138 19E 31C 63 64C 1L J1A8 238
5ite:  Fort Braga 11 - 14 1 6 7 8 11 23
Fort Carson 4 - 4 3 8 4 14 1 15
Fort Knox - - 27 - - - - - -
fort Hood - 14 - - - 20 - - -
fFort Gordon - - - 17 - - - - -
Fort Sam Houston - - - - - - 8 -
Total 15 14 45 21 14 31 22 20 38
18 133 )9 AL 638 £4C 2Lk 2A/B 9B
Rank:  NCOs
E-4 - - 2 - - - - - -
E-5 . - 9 3 - i 5 - 8
E-6 - 9 11 12 - 19 1 4 -
E-7 . 5 5 1 1 5 - 3 -
E'a - - - - - 1 - ' 1 -
A - - - - 1 - 3 1 3
02 - - 7 1 - 1 4 - 12
03 14 - 11 2 12 4 8 8 12
04 1 - - 1 - - 1 3 3
Gender: Male 15 1 45 18 13 29 17 18 34
Female - - - 2 1 2 5 2 4

18 18 196 3uC 638 640 2l 91A/B 238
Mean Time in Army 6.68 11.97 7.74 11.28 6.87 12.06 5.20 7.58 6.40

Mean Time in
5.17 8.09 -5.29 7.31 S5.03 7.49 3.80 5.01 4.87

"Many of these participants also generated Army-wide critical incidents
*MOS 64C subsequently became MOS 88M.
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Table 8-4

Second-Tour K0S-Spacific Critical-Incident Workshops:
Humbars of Incidents Generated, by MOS*

Number of Number of

JMOS Incidents
118 15 161
138 14 58
19€ 45 236
31C 23 212
638 . 14 180
64C* 3l 184
71L 22 149
91A 20 206
958 38 234

TMany of these participants also generated Army-wide critical incidents.
"™MOS 64C subsequently became MOS 88M.

For several MOS, the second-tour incidents suggested that MOS-specific
supervisory performance categories should be developed. However, in develop-
ing cate?ories, care was taken not tu duplicate the Army-wide leadership/
supervision dimensicns and to reflect aspects of supervision that were
relevant only to the particular job in question. A total of six MOS-specific
supervisory dimensions distributed over five MOS were generated.

For each of the nine MOS, two scale revision workshops were conducted
with 10-14 participants (officers and NCOs) in each. Participants considered
the va1id1tg of the dimension anchors for evaluating second-tour effective-
ness, and whether the proposed dimensions were relevant and inclusive of all
MOS-specific performance components. Scales were revised if appropriate.

For each MOS a third, or retranslation, workshop was also conducted with
approximately 20 officers and NCOs. For 9Z percent of the revised incidents,
more than 75 Rercent of the sample categorized them as intended. The dimen-
sions for each Batch A MOS are shown in Table B8-5.
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Table 8-5

M0S-Specific Dimensions for Second Tour

11B:

Maintaining and Accounting for
Equipment and Weapons

Supervising Soldiers in the Field

Leading the Team

Navigation

Use of Organic Weapons and
Equipment

Field Sanitation, Personal Hygiene,
and Personal Safety .

Fighting Positions

Avoiding Enemy Detection

Operating Radio Set

Reconnaissance

Guard and Security Duties

Prisoners of War

Proficiency in Battle

138:

Loading Out Equipment

Driving and Maintaining Vehicles,
Howitzers, and E?uipment

Transporting, Sorting, Stowing,
and Preparing Ammunition

Preparing for Occupation/Emplacing
Howitzer

Setting up Communications

Gunnery

Loadin?/UnIOadin? Howitzer

Receiving and Relaying Communications

Recording/Record Keeping

Position Improvement

19¢:

Maintaining Tank, Tank System, and
Associated Equipment

Driving and Recovering Tanks

Stowing Ammunition Aboard Tanks

Loadin?/Unloading Weapons

Maintaining Weapons:

Engaging Targets with Tank Weapon
ystems :

Operating Communications Equipment

Preparing Tanks for Field Problems

Assuming Suparvisor{ Responsibilities
in Absence of Tank Commander

(cont1nued)
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31C:

Inspecting and Servicing

Equipment
Installing Equipment
Operating Communication
Cevices
Preperin? Reports
Maintaining Security
Providing Safe
‘Transportation
Preparing for Movement
Managing the RATT Rig

638:

Inspecting and Testing
Equipment Problems

Checking Repairs Made
by Other Mechanics

Troubleshooting

Performing Preventive
Maintenance Checks and
Services

Repair

Using/Accounting for Tools
and Test Equipment

Using Technical References

Equipment Operation

Safety Mindedness .

Administrative Duties

Determine Task Requirements

Recovery

71L:

Preparing, Typing, and
Proofreading Documents
Processing and Distributing

Documents
Maintaining Office Resources
Establishing and/or Main-
taining Files IAW MARKS
Correspondence Management
Preparing and Safeguarding
Classified Materials
Providing Customer Service



Table 8-5 (continued)

MOS-Specific Dimensions for Second Tour

B8M:

Driving Vehicles

Vehicle Coup11ng

Checking and Maintaining Vehicles

Usin? Maps/Following Proper Routes

Loading and Transporting Cargo

Loading and Transporting Personnel

Parking and Securing Vehicles

Performing Admin{strative Duties
Recovering Vehicles

Safety-Mindedness

Performing Dispatcher Duties

91A:
Maintaining and Operatin? Army
Medical Vehicles and Equipment
Maintaining Accountability of
Medical Supplies and Equipment
Keepin? Medical Records
Arranging for Transportation and/or
Transporting Injured Personnel
Dispensing Medications
Preparing and Maintaining Field
Site or Clinic Facilities in
the Field
Providing Routine and Ongoing
Patient Care
Responding to Emergency Situation
Providing Health Care and Health
Maintenance Instruction to
Army Personnel

958:

Traffic Contrsl and Enforcement

Providing Security

Investigating Crimes and Making
Apprehensions

Patrolling

Leading the Team in Tactical
Environment

Promoting Public Image of
Military Police

Interpersonal Communications
Skills

Responding to Medical
Emergencies

Navigation

Avoiding Enemy Detection

Use of Weapons and Other
Equipment

Jeb Analysis Interviews

The final job analysis method consisted of short (one-hour) structured

interviews that were conducted with small
of the nine jobs. They were asked about t

roups (5-8 people) of NCOs in each
e number or percentage of sergeants

who would probably be in different duty positions, and about the norma)
activities of those individuals. They were also asked to indicate how many
hours per week those individuals would spand on each of nine supérvisory
activities and each of two general areas of actual task performance, and hov
important each of those 11 aspects of the job is for the second-tour NCO.
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This information was used primarily to provide information about the relative
importance and time spent on leadership/supervision versus technical
activities,

RESULTS

Major Differences Between First- and Second-Tour MO3

As defined by the task-based descriptions, the additional second-tour
tasks are more difficult and compliex, but are of the same general content as
the first-tour tasks. The addition of tasks also caused several of the
technical clusters to split into more highly differentiated task subgroups.

Another important difference between the first- and second-tour task
domains is that MOS-specific leadership clusters were added or expanded in
ever¥ MOS. In seven of the MOS a new cluster was formed to represent tasks
involving either tactical operations leadership or administrative supervision,
while in the other two MOS such clusters were greatly expanded due to the
addition of new tasks.

As mentioned previously, analysis of the Army-wide critical incidents
led to the addition of three dimensions reflecting increased supervisory/
leadership responsibilities across all jobs. These three dimensions in effect
replaced a single first-tour leadership dimension. A1l nine of the other
Army-wide dimensions that had been developed for first-tour soldiers were
replicated for the second-tour job.

Analysis of the MOS-specific critical incidents suggested the retention
of all but two of the first-tour dimensions; in three cases, a single first-
tour dimension was split into two., Of the 85 first-tour dimensions, 38 (45%)
were unchanged, The added technical and supervisory responsibilities
for second tour resulted in substantial changes to 44 (52%) of the dimensions,
and additional MOS-specific supervisory dimensions were developed for five of
the nine MOS. The five MOS-specific supervision/leadership scales are
summarized in Table 8-6.

Thus, although the MOS vary in the extent to which supervisor/leadership
responsibiiities constitute new dimensions of job content, the second-tour
soldiers in all MOS are responsible for the performance of their subordinates.
The technical content of the jobs is, for the most part, similar to the
content of first-tour jobs, although higher proficiency is often expected, and
more difficult tasks are frequently added.
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Table 8-6

Supervisory Performance Catagories for Second-Tour
MOS-Specific Scales

MOS —Performance Category Name
118 Infantryman Supervising Soldiers in the
Field

Leading the Team
138 Cannon Crewman None
19 Armor Crewman Assuming Supervisory

Responsibilities 1in
Absence of Tank

Commander
31C Single Channel Radio Operator Managing the RATT Rig
638 Light Wheel Vehicle Mecharic Checking Repairs Made by
Other Mechanics

71L Administrative Specialist None

88M Motor Transport Operator None

91A/8 Medical Specialist/Medical NCO None

958 Military Police Leading the Team in a

Tactical Environment

Specific Nature of the Leadership/Supervision Component

As a category of job content, leadership and supervision represent a
sizable groportion of the junior NCO position. For example, as judged by the
previously described job analysis interview panels, from 35 to 80 percent of
the NCO's time {s spent on supervisory activities.

Given the substantial nature of the supervision/leadership components,
the next step was to attempt a more detailed description of their content in
terms of specific dimensions. An item pool was created by first using project
staff Judgments to {identify the tasks in each MOS task domain that represented
leadership or supervision content. This total 1ist, summed over the nine
Batch A MOS, was edited for obvious redundance and then combined with the 46
items from the Supervisory Responsibilities Questionnaire. This produced a
total pool of 341 items (tasksg. :
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The pool of 341 individual task items was then content clustered bﬁ each
of 12 judges selected from the Project A staff. Given the target that the
number of content clusters should be between § and 15, if possible, each judge
sorted the task items into categories and wrote a brief definition for each
category (i.s., dimension). Consequently, there were 12 cluster solutions
bzsed on individual expert judgment. :

Next, the dearee of agreement among all 12 Jjudges, in terms of how every
pair of items should be clustered, was used as input to an empirical cluster
analysis. The results of the cluster analysis were compared to the expert
Judgment solutions and a synthesized description of specific content
dimensions was written by the project staff. To sa{ it another wa{. a pooled
solution was obtainad by expert judgment. i(he results of this pooled solution
are shown in Figure 8-1. _

1.Planning Operaticns

Activities that are performed in advance of major operations of a tactical

or technical nature. That is, planning for, getting ready for, and

developing orders for various kinds of team operations, whether it be

combat, support, or technical operations. It is the activity that comes
actual execution out in the field or work place.

Z.Directing/Leading Teams

The tasks in this category are concentrated in the combat and military
police MOS. They involve the actual directfon and execution of combat and
security team activities. They occur out in the field and are heavily
dependent on MOS-specific skills. Leading reconnaissance teams, setting up
offensive ard defensive qositions, carryin? out a fire mission, directing
the clearing of mine fields, etc. would all be part of this category. They
require “real-time" decisionmaking under pressure.

3. Monitoring/Inspecting

This cluster includes interactions with subordinates that seem to involve
keeping an operation going once it has been initiated, such as checking to
make sure that everyone {s carrying out their duties properly, assisting
people to overcome problems, making sure everyone .1as the right equipment;
monitoring or evaluating the status of equipment readiness, supply levels,
completeness of written reports, adequacy of cuirrent operating procedures,
etc. This is a non-combat or non-crisis set of activities.

Figure 8-1. Supervision/Leadership Task Categories Obtained by
Synthesizing Expert Solutions and Empirical (‘uster Anaiysis
Solution (Page 1 of 2)
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4. Individual Leadership

The content of the tasks in this cluster reflects attempts to influence the
motivation and goal direction of subordinates by means of goal setting,
interpersonal communication, sharing hardships, building trust, etc.

§.Acting as a Model

This dimension is not tied to a specific task content but refers to the NCO

modeling the correct performance behavior whether it be technical task
gerformance under adverse conditions, or exhibiting appropriate military
earing, The NCO sets the example.

6. Counseling

A one-on-one interaction with a subordirate during which the NCO provides
support, guidance, assistance, and feedback on specific performance or
personsl problems that the soldiers might be experiencing. It includes
counseling on problems of a disciplinary nature.

7. Communication with Subordinates, Peers, and Supervisors

Tha tasks in this category deal with composing specific types of orders,
briefing subordinates on things that are haqpening. and communicatin?
information up the line to superiors, as well as to peers. Information is
disseminated in both written and oral formats.

8. Training Subordinatas

A yery distinct cluster ot tasks that describe the day-to-day role of the
NCO &s & trainer for individual subordinates. When such tasks are being

executed, they are clearly identified as instructional (as distinct from

evaluations or disciplinary actions). Involves scheduling, plarning, and
conducting training.

9. Personnel Administration

This category is made up of "paperwo-k* or administrative tasks that
irvolve actually doing performance appraisals, making or recommending
various personnel actions, keeping and maintaining adequate records, and
following standard operating procedures for Army personnel practices.

Figure 8-1. Supervision/Leadership Task Catego..es Ubtain:d by
Synthesizing txpert Solutfons und Empirical Cluster Aralysis
Solution (Page 2 of 2)
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Chapter 9
DEVELOPMENT OF SECOND-TOUR JOB PERFORMANCE MEASURES

As described previously, there was considerable jeb analvsis information
on which to base second-tour performance measurement. For each MJS, 30
technical (MOS-specific and common) tasks and 15 supervisory tasks were
selected to represent the task clusters and all 45 selected tasks were rank
ordered in terms of their overall importance to the MOS. The critical
incident analysis ylelded a portrayal of esch MOS in terms of its general and
specific critica) performance components in both technical performance and
leadershiq. and the series of Jjob analysis interviews {ielded a rough estimate
of the relative importance znd time spent for technical vs. supervisory
activities for each MOS. Cluster analyses were used to further esplore the
specific dimensions of supervisory/leadership performance.

Given available rescurces, constraints on testing time, guidaace from
the l{terature, previous Project A work, and the =econd-tour jot aralysis
rasults, o potential set of measurement methods was identified and revieved by
the project staff and the Scientific Advisory Committee. Some of the measure-
ment methods had been used for the first tour and some were newly developed.

As indicated by the second-tour job analyses, there is considerable
overlap in job content between first tour and second tour, except that the
core technica) tasks become more complex and significant components of
leadership and supervision are added. Consequently, a numoer of first-tcur
measurement methods were modified for second-tour use, and several new
measures of supervision and leadership were added.

To accommodate the new supervisory measures, assessment nof Zechnical task
knowledge and performance (1.e2., hands-on and job knowledge tests) was
allotted less time than in first-tour performance assessment. Reducing
asscssment time was judged to be better than eliminating either measurement
strategy because (a) highiy reliable job knowledge tests can be written for
almost any task, and fbg the hands-on tests were designed to have a high
degree of content validity. For the job knowledge tests, tes-ir; time was
reduced by using fewer items for each task. This strategy ic¢ ~* feasible
with hands-on tests because the scorable steps within task tes:: zre too
interdependent to be selectively eliminated. Consequently, frn.r tasks were
:ested {gia hands~on mode relative to the number of tasks so ::isted for first-

our soldiers,

Three data collections were associated with the development «~+ thea second-
tour criterion measures. These are outlined in Table 9-1. Tiz table lists
the types of individuals invoived (i.e., SME3 or job incumbent: . testing/
workshop locations, and the purpose of each data collaction.
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Table 9-1

Data Collection Efforts in Second-Tour Criterion Deveiapment

pilot Tests
Location: Proponent Schools
Participants: 4 E6 SMEs and § E5 incumbents (per MOS)
Purpose: First tryouts of hands-on tests
Initial generation of roie-play exercises
Preliminary Situational Jucgment Test (SJT) workshops
Eield Tests
Location: WSAREUR, Fort Bragg, Fort Hood
Participants: Prinarily second-tour incumbents; 41 to 61 soldiers per MOS
Purpose: Field testing of hands-on tests
First administration of job knowledge tests
Administration of exparimental version of SJV
Administration of experimental versions of counseling
role-plays
Development of training role-play
Administration of draft versions of the second-tour Personnel
File Foim, the second-toui performance rating scales,
the Army Job Sati{sfectfon Questionneire and marker
instrument (MSQ), and twn versionc of the Combat
Performance Prediction rating scale
SJT Workshops
Location: Fort Camphell, Fort Devens, Fort Sam Houstun, US Army
Sergeants Major Acedamy tUSASMA)
Participants: Se?1o;1§C0s (n=56); students and insiructors from USASMA
n= '
Purpose: Cenerate situations and response alternatives

cather effectivaness data on response aliernatives
Raview SJT items for realism and appropriateness
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SECOND-TOUR PERFORMANCE CRITERIA OBTAINED BY
MODIFYING FIRST-TOUR MEASURES

Measyres of Technical Task Performance

Because by doctrine® Skill Level 2 soldiers (pay grade E-5) are also
responsible for Skill Level 1 (covers pay grades E-1 through E-4) tasks, the
techuical tasks selected for testing first- and second-tour soldiers over-
lapped to a substantial degree. Development of new job knowladge and hands-on
tests for the non-overlapping tasks was modeled after the procedures used for
the first-tour tests. The hands-on tests were submitted to pilot testing and
e field test before being finalized for administration to the second-tour
sample. The first administration of the job knowledge tests took place during
the field test data collection.

With respect to the job knoﬁlcdge tests, item analyses on the field tast
data were used to identify {tems which required revision and to reduce the
number of ftems so that the tests cculd be administered in one hour. Similar-
ly, field test results were used to identify needed revisions to the {nstruc-
tions and scorable steps of the hands-on tests. Also, the field test
administration provided the information for determining which hands-on tests
were to be acdministered and which were to be dropped.

Note that the Multipurpose Arcade Combat Simulator that was added to
the criterion measure set for first-tour MOS 11B and 95B soldiers was aiso
administered to second-tour soldiers in these MOS.

Rating Scales

As described in the section on the second-tour job analysis, the
second-tour Army-wide and MOS-spacific performance rating scales were devel-
oped using the first-tour scales as a starting point. Info-mation generated
through the second-tour job analysis was used to revise these instruments to
mske them suitable for second-tour soldiers. For example, the Army-wide “NCO
potential" scale was replaced with a “senior NCO potential® scale.

Furthermore, a set of scales was added to tap supervisory perfcrmance
dimensions that were identified in the second-tour job analysis (see Figure
8-1). A list of the areas covered in the rating scales and an example of one
of these scales is provided in Figure 9-1.

The Army-wide, MOS-specific, and supervisory performance rating scales
were administered during the second-tour field test. No changes to the scales
were made as a result of analysis of those data.

A panel of SMEs indicated that the Combat Performance Prediction ratin
scales as revised for first-tour soldiers would also be applicable for second-
tour soldiers. A1l of the rating scalas intended for use with second tour
soldiers were administered during the field tests listed in Table 9-1.

‘Army Rongation 611-201, Enlisted Career Management Fields and Military
Occupational Specialties.
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—dcale Areas _

0 ACTING AS A ROLE MODEL
0 COMMUNICATION

0 PERSONAL COUNSELING

0 MONITORING SUBORDINATE PERFORMANCE
0 ORGANIZING MISSIONS/OPERATIONS

O PERSONNEL ADMINISTRATION

0 PERFORMANCE COUNSELING/CORRECTING

ACTING AS A ROLE MODEL FOR SUBORDINATES

Motivates subordinates to perform effectively through personal example,
including demonstrating high standards of military appearance, bearing, and
courtesy; is a mode] supervisor for subordinates to look up to by
demonstrating exemplary behavior as a soldier.

Falls below standards
and expectations for per-
formance in the category

“Acting as a Model*
compared to soldiers at
same experience level.

(1) (2)

Meats standards and expectations
for performance in the category
“Acting as a Model* compared
to soldiers at same

experience level.

(3) (4. (5)

(6)

Exceeds standards and
expectations for perfor-
mance in the category
“Acting as a Model"
compared to soldiers at

same experience level,

(7)

Figure 9-1. Example of Supervisory/Leadership Performance Ratings.
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Personne] File Form I[

A Personnel File Form suitable for second-tour soldiers was developed
by reviewing the contents of the Personnel File Form for first-tour soldiers
with officers and NCOs who were representatives of the Army's Military
Personnel Center. In addition to the information gathered on the first-tour
version of this instrument, the second-tour form elicits information related
to the soldier's promotion and reenlistment background. Three categories were
added to the form in an effort to reflect the additional administrative
actions appropriate for soldiers in their second tour. These categories were
Education, Promotion Boards, and Reenlistment waivers. Army Regulations were
reviewed to 1dent1fg information available on the Promotion Board Worksheet,
and officers and NCOs who served on promotion boards were interviewed to
answer questions about the NCO promotion process to E-5 and above. A draft
version of the second-tour Personnel File Form was administered during the
second-tour field test. Only minor changes were made to the form as a result
of field test data analyses.

NEW CRITERION MEASURES FOR THE ASSESSMERT OF
SECOND-TOUR (NCO) PERFORMANCE

Based on a review of the literature and a careful consideration of the
feasibility of additional measurement methods, two new methods were developed
for assessing second-tour NCO job performance: role-play exercises and a
situational gud ment test. The role-play exercises were intended to assess
the one-on-one interpersonal skills required for counseling and training
subordinates, whereas the Situational Judgment Test (SJT) was intended to
cover as broad a range of important supervisory skills as possible within the
constraints of a paper- and-pencil format.

Role-Play Exercises
Three role-play simulations were developed:

e Counseling of a subordinate with personal problems.
e Counseling of a subordinate with performance problems.
¢ Remedial training with a subordinate.

These particular simulations were developed because they cover three of the
most critical tasks in the supervisory component in the NCO job, as identified
in the job analysis.

The general format for the simulations is for the examinee to play the
role of a supervisor. The examinee is prepared for the role with a one-page
description of the situation that he or she will be asked to handle. The
subordinate is played by a confederate who is trained to act out a detailed
role. This confederate also has responsibility for scoring the performance of
the supervisor (1.e., axaminee).

The information and data for the development of the role-plays came from
several sources, including (a) Army NCO training materials, (b) the second-
tour pilot tests, and (c) the second-tour field tests. The initial content
of the counseling exercites was generated during the first two second-tour
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pilot tests. Several promising scenarios were selected for further develop-
ment. -

The initial developmental steps involved the drafting of four documents:
(a) a description of the supervisor's role, (b) a short description of the
subordinate's role, (c) a set of detailed instructions for Blaying the part of
the subordinate, and }d) a performance rating instrument. Project staff
drafted 2 checkiist of behaviors applicable to performance in a counseling
situation, to be used as a ratin? device. This checklist was generated using
NCO instructional materials provided by the Army. Participants in subsequent
pilot tests tried out the role-plays and provided 1ngut for refining them,
This was an iterative process with participants in the later pilot tests
tryinq out role-play materials that had already gone through several
revisions. These tryouts involved considerable shadow-scoring as a means of
evaluating the reliability of the rating checklist.

Ouring the course of the pilot tests, development efforts became focused
on two counseling exercises, one in which the subordinate had a personal
problem and the other in which the subordinate exhibited a performance-related
disciplinary problem., Also during this time the performance checklist evolved
into & rating scale format. Anchors for three possible ratings were developed
for each performance behavior. The final set of behaviors to be rated
underwent considerable refinement.

The first formal tryout for the counseling exercises was during the
second-tour field tests. In this setting, the subordinate roles were played
by NCOs who were also responsible for hands-on scoring. Each NCO was trained
on one of the two counseling exercises. A maximum of one-half day was
available for training. Ouring this training, the NCOs learned how to play
the roles and how to use the rating scales. During the course of training,
NCOs took turns p1ay1n? the subordinate and supervisor roles. In order to
evaluate interrater reliability, at least two raters evaluated each soldier's
performance in the simulation exercises. No changes to the role-plays were
considered necessary as a result of analysis of the field test data.

The development of the training role-play was somewhat different. The
content of the training tasks was determined by having pilot test partici-
pants examine the first-tour technical task domains for their MOS and nominate
tasks that met the following criteria:

(1) Is relatively complex.

(2) Should allow the trainer to exhibit his or her trainiﬁg skill,

(3) Must have standardized equipment and procedures across locations.

(4) Has minimal performance differences within or across MOS.

(5) Can be trained in 15 to 20 minutes.

(6) Should not be a task that {s tested hands-on for second-tour
soldiers. : ) :

208



The review f-niceted that no MOS-speniféc technizal task met all six criteria.
The tasks for whi.h minimal MOS diffe:ences were expected were too simplistic.
For other tasks, Iarge differences in (ask familiarity were expected both
within and across MOS.

Consideration then turned to common so.diering tasks (1.e., first aid,
weapons) that might require remedial training. The most 1ikely candidates
were associated with drill and ceremony activities. This was a promising area
because all soldiers learn drill and ceremonies in basic training, most units
perform this function daily, the procedures are the same across posts, and

" NCOs expressed confidence that this would be an appropriate source of training

simulation "tasks". Two drill and ceremong behaviors were selected: the
about face and the hand salute. As with the counseling role-plays, materials
were prepared to specify the subordinate and supervisor roles in the training
exercise and to draft a rating form. Again, the behaviors to be rated were
derived from trainer manuals used by the Army. The iterative process of

tr {ng ?ut the role-play and revising took place during the field test data
collections.

Figures 9-2, 9-3, and 9-4 show the three role-play scenidrios, an excerpt
from one of the three rating forms, and an outline of the training that would
be provided to all subordinate scorers. The plan for administering the role-
plays to the second-tour personnel in the CVII sample involved the use of
civilians, hired and trained specifically for this data collection, as the
role-play confederates. It was decided that the most suitable role-player
candidates would be young men with prior military experience. Once hired,
;ole;glayers were to be given at least 3 days of training in a centralized

ocation.

Prior to administration to the validation sample, the role-play exercise
materials were submitted to the U.S. Army Sergeants Major Academy for a
proponent review. The reviewers found the exercises to be an appropriate and
fair assessment of supervisory skills, and did not request any revisions. At

this point, the role-play simulations were deemed ready for administration to
the CVII sample.

sityationa) Judgment Test (SUT)

The purpose of the SJT is to evaluate the effectiveness of judgments
about what one shoulc do in typical supervisory problem situations. A
critical incident methodology was used to generate situations for inclusion in
the SJT, and the SMEs who generated situations and response options were pilot
test participants. SMEs were provided with the taxonomy of supervisory/
leadership behaviors generated by the second-tour job descriptions and were
given the following criteria for “good* situations:

(1) It {s chalienging. Situation should be difficult enough so
that not everyone would be 1ikely to know the best response.

(2) It is realistic.

(3) There is a best response, cr at least some responses are
‘ better than others.

209



PERSCNAL COUNSELING ROLE-PLAY SCENARIO

Supervisory Probiem:

PFC Brown {s exhibiting declining Jjob performance and rarsonal appearance.
R:sent\ ,iarown's wall Tocker was left unsecured. You have decided to counsel
this soidier.

Subardinate Role:

° Soldier is having difficulty adjusting to life in Korea and is
experiencing financial problems.

. Reaction to counseling'is initially defensive, but will calm
down if not threatened. Will not discuss personal problems
unless prodded.

DISCIPLINARY COUNSELING ROLE-PLAY SCENARIO

Supervisory Problem:

There {s convincing evidence that PFC Smith lied to get out of coming to work
today. This soldier has arrived late to work on several occasions and has been
counseled for lying in the past. You have insiructed Smith to come to your
office immediately.

Subordinate Roic:
] Scldier's work is generally up to standards, which seems to

Justify occasional “slacking off.* Slept in to nurse a hangover
and 1ied to cover up.

] Initial reaction to counseling {s a very polite denial of lying.
) If supervisor insists, soldier admits guilt, then whines for
leniency.

TRAINING ROLE-PLAY SCENARIC
Supervisory Problem:
The commander will be observing the unit practice formation in 30 minutes. PVT
Martin, although highly motivated, is experiencing problems with the hand salute
and about-face.
Subordinate Role:

° Feelings of embarrassment contribute to the soldier's clumsiness.
. Soldier makes very specific mistakes.

Figure 9-2. Supervisory role-play scenarios.
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ROLE-PLAY EXERCISES
EXAMPLE OF RATING SCHEME

3=

2=

3o

1. Develops rapport at the start of the session.

Opens the interview in a pleasant, nonthreatening
manner.

Ooens the interview in a generally nonthreatening
manner but uses a tone of voice or non-verbal
actions that leave the subordinate feeling somewhat
defensive.

Opens the interview in a hostile or threatening
manner, leaving the subordinate feeling very
defensive from the start.

2. States the purpose of the counseling session clearly and
concisely.

Qutlines all toRics to be covered (e.g., the purpose
is to discuss the wall locker that was left open

last night, any problems the subordinate may be having
and what mignt be done to resolve them, etc.).

States at least one general topic to be discussed
(e.g., says the purpose is to talk about the
subordinate's recent poor performance).

Fafls to state a purpose for the session; instead,
Jumps directly into the p:roblems.

Figurc 9-3. Examplo of role-play exercise rating schame.
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A.

0.

1.

General briefing and orientation.

Distribute supervisor's role, subordinate's role and how to play the
sg?ord{nate's role, Explain these and have scorers read the materials
silently.

Summarize the roles. Provide step-by-step instructions about how to play
the subordinate's role,

Distribute the rating scales, explain the rating system, and have
trainees read the scales silently.

Review each scale separately, detailing differences between a "3"
versus 8 "2“ versus a “1%,

Break group into pairs and have each pair practice the role-play on their
own. The ourpose here {s to familiarize trainees with the exercise.

Bring everyone back together. Select two trainees, one to play the
supervisor and the other to play the subordinate. The other trainees
observe and score the role play.

The ?roup discusses their ratings and resolves discrepancies. Feedback is
provided on how well the trainee played the subordinate's role.

Steps G and H are repeated until each trainee has had an opportunity to

play the subordinate's role,

Jl

Break the group into triads. Continue practicing playing the subor-
dinate's role, evaluating the supervisor's performance, and discussing the
ratings. Trainer circulates among the groups.

Figure 9-4. Role-player training.
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(4) It provides sufficient detail to help the supervisor make a
choice between possible actions.

(5) A response to the situation can be conmunicated in a few
sentences.

(6) It relates to the second-tour supervisory duties in any MOS, not
Just one MOS (i.e., it is an Army-wide situation). Some workshop
participants were also asked to write MOS-specific situations.

Response options were developed through a combination of input from
pilot test SMEs and incumbents at the sergeant level from the field tests.
SMEs wrote short answers (1-3 sentences) to the situations describing what
they would do to respond effectively to each situation. Several strategies
were used to elicit response options, including written alternatives generated
by individuals and alternatives arisinq out of small group discussions. The
written short answers were content analyzed by research staff and additional
response alternatives generated. Table 9-2 presents the workshops cowmpletad
and the work accompliished in generating the initial set of 236 situations.

During the last four workshops, seven to nine E-5 to E-7 SMEs from each
of four MOS scaled the effectiveness levels of 34 responses to 11 situations.
The rationals for generating the greliminary effectiveness scale was to obtain
initial data on possible across-MOS differences in preferred supervisory
style. The grand maans of response effectiveness levels differ somewhat by
MOS (Table 9-3), and the correlations between mean MOS ratings (Table 9-4)
show moderately high relaticnships (Rs = .57 to .73; N = 34),

Additional data were gathered on 180 of the best situations during the
field tests (see Table 9-1). Field test incumbents responded to experimental
items by assessing the effectiveness of each listed response option on a scale
of 1 to 7, and by indicating which option they believed was most and which
least effective. ODuring the analysis of the field test data, the content of
open-ended responses from higher rated versus lower rated soldiers was
compared to help guide the generation of more response alternatives., In
addition, comparisons were made between the percefived effectiveness levels
(1.e., effectiveness ratings) of response alternatives from higher rated
versus those from lower rated soldiers. Response alternatives were revised
and some situations dropped between the first and second field tasts. In
addition, the effectiveness level comparisons and response revisions and
situation drops were repeated for the second and third field tests.

Two additional workshops were conducted at Fort Cevens and Fort Sam
Houston, with seven to nine NCOs in each. At these workshops effectiveness
scale values were gathered from “expert® NCOs for each response alternative,
the SJT was revised and refined, and a scoring key was developed.
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Table 9-2 ,
Situation Workshops Complaeted and Work Acccmplished

Situations
Situations Situations for Which
Generated Reviewed Individual
With "Best* By Small Short Answers
Workshop Site MOS Response Groups Were Written*
Fort Campbel Mixed 74 0 0
Fort Sam Houston  91A/B -40 0 0
Fort Gourdon 31C 64 64 0
Fort Si11 138 n 115 0
Fort McClellan 958 48 60 0
Fort Ben 71L 34 25 40
Harrison
Aberdeen 638 32 24 50
Proving Grounds
Fort Eustis 88M 25 47 40
Fort Benning 11B 35 134 106
Total 236
“Seven to nine per situation
Table 9-3
Grand Means of Situation Response Effectiveness by MOS
Items People Standard
MOS N N Mean Deviation
i 34 7 4,53 1.22
638 34 8 4.64 1.42
83M 34 7 4.76 1.46
118 34 9 5.42 1.12
Total Sample 34 3 4.89 1.13
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Table 9-4

Intarcorrelations of Vectors of Item Meaans for Each HOS
and for the Total Sample (N = 34)

Total '
Sample 71L 638 88M 118
Total Sample 1.00
MOS 71L .83 1.00
MOS 628 .91 .70 1.00
MOS 88M .83 .57 W71 1.00

A final set of 35 test items was selected on the basis of four criteria:
(a) good agreement among SMEs on "correct' respo:ses, less agreement among
incumbents; (b) item content representation; (c) good distractors; and (d
USASMA proponent feedback. There are three to five response options per item.
The instructions and an example item are shown {n Figure 9-5. Examireas are
asked to indicate the most and least effective response alternative to each
situation. The Reading Grade Level of the test, ‘as assessed using the FOG
index, is seventh grade. Subsequent to Project A, various scoring schemes
will be deveioped using tne effectiveness ratings for response alternatives
obtained in the field tasts and the item analyses to be conducted using CVII
data. Thess scoring approaches include weighting an examinee's "most effac-
tive" choice for a situation by that response alternative's effectiveness
scale values (provided by SMEsx.

In addition to providing SMEs to generate scaling data, USASMA provided
a proponent review of the final test. As with the role-play exercises, USASMA
reviewers considered the SJT to be a fair and appropriate method for assessing
supervisory perfornance. The SJT also shares with the role-plays the limita-
tion that it was not tnoroughly field tested prior to administration to the
CVII sample. Consequently, the CVII data collectfon is most appropriately
considered a field test.
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INSTRUCTIONS

-

In this booklet, you will be presented with a series of supervisory
situations. These are situations in which a first-line supervisor might find
him/herself. After each situation several possible responses to that
situation are listed.

Read each situaticn and the responses listed. Then decide which of these
possible responses would be the most effective. Place an *M" in the box next
to the most effective response.

Next decide which of these gossib]e responses is the least effective. Place
an “L* in the box next to the least effective respoase. The boxes in front of
the remaining response alternatives should be left blank.

Below is an example of an item which has been completed properly.

You are a squad leader. Over the past several months you have
noticed that one of the other squad leaders in your platoon
hasn't been conducting his CTT training correctly. Although this
hasn't seemed to affect the platoon yet, it looks like the
platoon's marks for CTT will go down {if he continues to conduct
CTT training incorrectly. What should you do?

a. Do nothing since performance hasn't yet been affected.

b. Have a squad leader meeting and tell the squdd leader who

has been conducting training improperly that you have
[ ]

noticed some problems with the wey he is training his tronps.
c. Tell your plaioon sergeant about the problem.

d. Privately pul! the squad leader aside, inform him of the
problem, and offer to work with him if he doesn't know the
proper CTT training procedure.

You may not agree with the placement of the "M" and the “L" for this item, but
this example shows you how these {tems should be completad.

In summary, for each item you will place an “M" for Most effective next to one
response alternative, and an "L* for tgast effective next to another response

alternative. The boxes in front of the rest of the response alternatives will
be left blank. Please use only one “M" anc¢ only one "L" per item.

- “am—

Figure 9-5. Situational Judgment Tast Instructions.
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SUPPLEMENTAL INFORMATION

Several instruments designed to obtain supplemental information were
included in the set of second-tour measures:

Army Job Satisfaction Questionnaire. The Army Job Satisfaction Ques-

tionnaire was administered to both first-tour and second-tour.soldiers.

Job History Questionnaire. A Job History Questionnaire was included in
the fina) set of second-tour criterion measures. This instrument is the same
as that used for first-tour soldiers except that it lists the tasks selected

for second-tour soldier testing.

Background Information Form. As with the first-tour soldiers, it was
necessary to gather a few items of descriptive information on each examinee

(e.g., Social Security Number). The Background Information Form developed for
second-tour soldiers also included several questions related to the extent of

the examinee's supervisory experience.

Measurement Method Rating. Because two novel testing strategies were to
be incorporated into the set of second-tour criterion measures, a Measurement

Method Rating form was also included. This form is similar to the one used
during the Concurrent Validation, but was modified to reflect the new testing

methods.

A 1ist of the complete array of second-tour measures and supplemental
information is provided in Table 9-5.

Table 9-5

Second-Tour Criterion Measures and Supplemental Information

Criterion Measures:

Personnel File Form II*

Army-Wide Performance Rating Scales II
MOS-Specific Rating Scales II

Combat Performance Prediction Scales
Supervisory Simulation Exercises
Situational Judgment Test

Hands-on Tests 11

Job Knowledge Tests II

Supplemental Information:

Background Information Form I

Army Job Satisfaction Questionnaire
Job History Questionnaire 11
Measurement Method Rating II

¢ "II" indicates that this version is specific for second-tour soldiers.
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Chapter 10
LONGITUDINAL VALIDATION CRITERION DATA COLLECTION

The longitudinal criterion data collection began in July 1988 and was
completed in February 1989. The primary purpose of the data collection was to
test first-tour soldiers who had taken the Experimental Predictor Battery as
they entered the Army (the “LVI" sample). A second purpose of the data
co]*ection was to collect second-tour performance data (the "CVII" sample)
from soldiers who had also participated in the Concurrent Validation (the
*CVI® sample). As with the Concurrent Validation, data co11ectwoqs were
planned for 13 CONUS installations and USAREUR. The data collection schedule
at those installations is shown at Table 10-1.

Table 10-1
LVI/CVII Data Collection Test Dates, 1988-89

Post Dates

Fort Lewis 11 Jul- 5 Aug

Fort Bragg 18 Jul-17 Aug

Fort Riley 19 Jul-11 Aug

Fort Hood 25 Jul-24 Aug

Fort Ord 6 Sep-30 Sep

Fort Bliss® 15 Sep-29 Sep and 9 Jan-20 Jan
Fort Campbell 3 Oct-28 Oct

USAREUR 10 Oct-16 Feb

Fort Knox* 11 Oct-23 Nov

Fort Si11* 17 Oct-28 Oct

Fort Polk 17 Oct-10 Nov

Fort Benning* 14 Nov-18 Nov and 5 Dec-9 Dec and 19 Dec-20 Dec
Fort Carson 2 Dec-16 Dec

Fort Stewart 3 Jan- 3 Feb

* Indicates first tour only

DATA COLLECTION PROCEDURES

Advance Coordination

Advance site coordination for each military installation was accomp-
lished via extensive correspondence (written and phone) and either one or two
test site visits. The first site visit provided briefings to post commanders
and/or their representatives to clarify the data collection objectives,
activities, and requirements. One to two weeks prior to the actual data
collection, project staff members visited the installation to examine the test
site and discuss equipment, supplies, and other special requirements for the
data collection and set-up of the hands-on test stations.
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Using updated 1istings from the Army's Worldwide Locator Service, post

POCs were given a list of the names of target examinees who were shown to be
stationed on that post. The POCs used this list to identify the soldiers whom
they needed to schedule for testing. To ensure that sufficient data from each
MOS were collected, the samples were augmented with additional soldiers who
were not in the original sample, but were in the appropriate MOS with the

requisite time in service to make tham comparable to the characteristics of
" the target examineas. The operational definition for first- and second-tour
soldiers for this data collection was: First-tour soldiers entered the
service between 20 Aug 85 and 20 Nov 87; secund-tour soldiers entered the
service during the period 1 Jul 83 to 30 Jun 84.

Test Site Staifi { Traind
Generally, each test site required the following personnel:
Test Site Manager &TSM 1
Hands-on Managers (HOM 2
. Hands-on Assistants 2
Paper-and-Pencil, Rating Scale, and 5

Role-Play Administrators

Additionally, the Army posts provided eight NCOs per MOS to administer and
score hands-on tests.

nginjn%_gi_ggi?gnﬁ_sggii. Most of the nonmilitary test site staff were
permanent employees of the contractor consortium. However, a significant
number of additiona) erimary staff had to be hired on a temporary basis
because of the zpecial requirements imposed by the role-plays. These
additional test site personnel played the roias of problem subordinates in the
role-play simulations and served as the role-play scorers. Much of the
training for in-house staff members took place during the Concurrent Valida-
tion and the second-tour field tests. In additfon, a formal training program
was conducted just prior to the start of the LVI/CVII data collsction trips.
In preparation for the formal training program, three manuals were con-
structed: (a) a Test Administrator's Manual, (b) a Test Site Manager's
Manual, and (c) a Hands-On Manager‘'s Manual. The instructional materials
included the following elements:

Project A background

Things to know on an Army post (c.g., rank insignia)
Criterion measure administration (including dry runs)
Maintaining integrity of tests and data

The training materials were covered in a z-dag training session. The
individuals who were designated role players had an additional 3 days of
intersive role-play actor/scorer instruction (see Figure 9-4).

The individuals selected for TSMs and HOMs were generally more
experienced than the cther test site members. The HOMS, particularly, had to
be familiar with the equipment and procedures involved with the tests they
would administer for each MOS. For some MOS, such familiarity takes a
significant amount of experience to acquire because of factors such as
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complexity or diversity of equipment that is used. A good example is Light
Vehicle Repairer (MOS 63B). An HOM for this MOS must be familiar with many
different vehicles so that when the requested vehicle for a task test is
unavailable (as will invariably happen from time to time), he or she can
specify a suitable alternative.

Hlnﬂi'ﬂﬁ s;gﬁgn Ingjgjng. Training of all military scorers at the test
sites was conducted in conjunction with the actual data collection. NCO
scorers for each MOS recefved from 1 to 2 days of hands-on test administration
training prior to the test administration (one daxifor first-tour tests plus

one day for second-tour tests, if applicable). This training was provided on
an MOS-specific basis by the HOM for that MOS.

The training followed the procedures that had been developed for the CV
data collection (Campbel), 1985). This program is designed not to train the
NCOs in how to perform the tasks, but to ensure that sach NCO scorer has a
fairly high degree of scoring expertise and familiarity with the task tests.

Raily Logistics

The schedule for administering the criterion measures was arranged so
that no more than two Batch A MOS (first- and/or second-tour) would be
assessed on a given day. Batch Z testing was usually conducted on days when
NCO scorers were being trained to administer HO tests to the Batch A
examinees. The general plans for administering the criterion measures to
these three groups of examinees (Batch A first tour, Batch Z first tour, Batch
A second tour) are outlined below, Batch A testing required one day per
examinee and Batch Z testing required one-half day per examinee.

A1l test administration sessions began in the same way. The examinees

assembled and roil was taken so that a search could start for any missing
ersonnel. A proiect staff member would then introduce the soldiers to

roject A and review the activities in which they would participate throughout
the day. The Privacy Act was read aloud to the soldiers at this time.
Soldiers also identifiad those individuals for whom they would be able to
provide peer ratings. I[f there were 20 or more soldiers in a Batch A MOS or
if there were both first- and second-tour examinees present, the total group
was divided appropriately into subgroups.

Bg;shaATﬁina;_Iﬁgn. The Batch A first-tour assessment schedule is shown
in Figure 10-1. The testing was set up to process a maximum of 20 soldiers
in a 4-hour perfod. Efight NCO scorers were needed to meet this schedule.
Thus, when there were more than 20 first-tour soldiers from a given MOS to be
tested, they were divided into two groups. One group took the HO tests in the
morning while the other group took the other criterion measures. After lunch,
roll was taken again and the activities of the two groups were reversed. The
HO tests for the two MOS were administered {n separate locations; however, the
written tests and ratings were often administered to both MOS together. This
minimized requirements for test site staff personnel.
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MOS A MOS 8

Lime . A-1l A-2 g-1 B2
0730 In-Processing - ~ In-Processing
0800 HO K HO JK
0900 HO JK HO JK
1000 HO X1 HO X1
1100 HO X1 HO X1
1200 Lunch Lunch
1300 JK HO JK HO
1400 K HO JK HO
1500 X1 HO X1 HO
1600 X1 HO X1 HO

Lagand: WO =  Hands-on Tes
» Tests
e mtoml F{le Information Form °

Pesr l:?iw Qﬁ}:&u mm: BARS & Combat Scales)
] o
ol it IR i bl

NOTE: This schedule assumes four groups of examinees (maximum n=20); two
groups for each of two MOS.

Figure 10-1. Batch A first-tour criterfon administration schedule.

agsgn_A_sgggng_Ig#*. On days whan second-tour soldiers were being
tested, there was normally one group of first-tour soldiers and one group of
second-tour soldiers per MOS. The general test administration plan that was
used when second-tour examinees were involved is shown in Figure 10-2. The
second-tour schedule differs from the first-tour schedule in that one-half of
the da¥ was devoted to a combination of 3 hours of HO testing and 1 hour of
supervisory simulation exercises, and the other one-half day was devoted to a
somewhat different combination of written tests and ratings. Specificallg,
the time devoted to the job knowledge test was reduced from 2 hours to 1 hour
to make time for the l-hour Situational Judgment Test.
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1st Tour 2nd Tour 1st Tour 2nd Tour

Lime —MOS A MOSA ‘ _MOSB MOSB
0730 . In-Processing . In-Procassing
0800 HO X X HO
0900 HO X2 X HO
1000 RO X2 X1 HO
1100 HO S X1 HO
1200 iunch Lunch
1300 J HO HO JK
1400 JK HO HO X2
1500 Xi HO HO X2
1600 X1 HOM HO SM

1 HO = Nands-on Tests
Logend X = Job Knowledge Tests
S « Situational Test
e m.hb ul' l&; mﬁ«: Fore
s tionnaire
Job Satisfaction Questionmatire
Peer Ratings (AW/MOS-specific BARS & Combst Scales)
Physical rements
X2 « Personre) Fila Information Form
Job History Questionnaire
Job Satisfaction tionnaire
Pesr Ratings (AN specific BARS A Combat Scales) or

N « Measuremsnt Method Xatings

NOTE: This schedule assumes four groups of examinees (maximum n=20); two
groups (one first tour, one second tour) for each of two MOS.

Figure 10-2. Batch A first-/second-tour criterion administration schedule.

There was an expectation that a significant percentage of second-tour
soldiers would not be able to provide goer ratings. One of the primary
problems is that soldiers at this level often work much more autonomously than
their first-tour counterparts; another problem {s that second-tour soldiers
were tested in very small groups, thus decreasing the 1ikelihood that there
were many pairs of co-workers. Plans were therefore made to make the most of

- the time that examiness not making peer ratings would have available. The

Project A biodata predictor, ABLE, was selected as the instrument examinees
would complete if they could not make peer ratings. This instrument was
chosen because (&) many of the second-tour examinees wou'd be supplemental
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(i.e., no Project A predictor data would be available for them), and (b) the
Army's decision to implement ABLE made it a prime candidate for additional
data collection.

Batch Z. The maximum number of Batch Z soldiers who were tested at one
time was generaily 30. The test administration schedule appears in Figure

10'30

Jession
YMorning Afserncon Activity
0730 1230 - In-Processing
080U 1300 School Knowledge Tests
0900 1400 School Knowledge Tests
1000 1500 ‘ PSD
1100 1400 R

Legend: P « Personmel File Information Form
$ « Job Satisfaction Questionnaires
R « Posr Ratings (AW BARS B Combat Scales)
D = Physical Requirements Survey

NOTE: This schedule assumes four groups of examinees (maximum n=20);
two groups for each of two MOS.

Figure 1.3, Batch Z criterion administration scheduls.

§gninyj§g: Ratings. The goal was to obtain two supervisor ratings for
each examinee. Supervisor raters were identified with the assistance of the
examineas and the KCO support staff. Onu of the project staff was responsible
for coordinating efforts to (a) identify the supervisors, (b) schedule rating
administration sessions with them, and {c) administer the supervisory rating
sessfons. The supervisory ratin? sessions ran concurrently with the other
data collection and scorer training activiiies. Supervisors were requested to
report on the same day as their subordinates.

Assessment of Intevscorer Aqreement (Hands-on and Role-Playl

Although some effort was devoted to assessing hands-on test reli{ability
in early Project A data collection efforts, the information was inadequate
for providing a reasonable asscssment of the interrater roliahilit¥ of these
measures. Consequently, shadow-scoring efforts were incorporated into the
LVI/CVI1 data collection. Interrater reliability estimation efforts
focused on the first-tour HO tests for two Batch A MOS (11B and 91A).
Collecting shadow-scoring data for these two MOS was arranged at several data
collection sites and required a total of 12 scorers (instead of the formally
requested eight) for each of these MOS. Al1 scorers were trained to run two
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of the eight HO testing stations. Four axtra scorers were designated as
shadow-scorers, and they followed a randomly selected subset of examinees from
station to station. Thus, for a subsct of 11B &and 91A examinees, performance
on all of their HO tests was rated by two scorers.

Shadow-scoring data for the supervisory simulations were also collected
at test locations in USAREUR. This was possible because there were always at
least four trained role-players at each of these test sites and only three
simulations ware being conducted at any one time. Thus, one individual was
available to observe one of the ongoing simulations and provide an independent
set of scores for the examinee. Again, the issue was whether the performance
ratings assigned by the role-player scorers are reliable across different
:corers. Pending data entry, the sample size and analysis results are not
nWﬂ. ‘

SAMPLE SIZES
Pending data entry, exact sample sizes are unknown. Table 10-2,
however, provides reasonable estimates of the LVI/CVII sample sizes. The
figuras are broken down by installation, MOS, and tour (first or second).
Table 10-2

Project A LVI/CVII Estimated Data Collection Totals

FIRST-TOUR SOLDIERS: Batch A

Bost Ad 13 1€ 1K JC 638 2iL 88M 2]A 258 Jotal

Lewis 13 & 27 - 29 9 62 3 87 45 513
Riley - 38 - 57 33 40 27 W 46 56 317
Bragq 145 119 - - 8 8 92 41 84 - 649
Hoo - 72 3 99 74 8 114 73 67 - 787
Ord 139 39 - - 20 20 M4 2 51 9 321
Bliss - 13 - 4 25 29 )5 33 35 - 194
Csmpbe)l iS4 8¢ - - 4 713 4 hl 67 4 571

USAKEUR 181 184 - 243 112 143 138 173 137 164 1475

Sin 157 - - 27 AU 39 15 12 315
Knox - - 48 4 - - 22 18 18 29 21 197
Polk 53 3 1 103 22 4 26 42 54 3 4G?
Benning 51 12 21 5 4 7 Kk} k)| 48 30 240
Carson 48 83 153 -. 38 39 40 38 70 17 496
Stewart 62 4 - 28 17 4 20 52 38 27 338

Tcetal 906 916 253 820 532 753 677 6682 828 453 6820

(Continced)
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Table 10-2 (Continued)
Project A LVI/CVII Data Collection Totals

SECOND-TOUR SOLDIERS: BATCH A

Post e 138 J9F 1K AC 628 2 8 1A 238 Iotal

Lewis 19 14 8 - 12 17 17 17 14 9 127
Riley - 14 - - 5 1 7 14 5 16 72
Bragg i3 18 - - 11 9 11 i3 11 - 86
Hood - 13 - - 15 11 12 14 8 - 73
Ord 9 9 - - 5 8 7 6 6 7 57
Camnbell 21 18 - 12 10 9 15 .15 10 110
USAREUR 28 R - - 3l 19 38 52 28 56 284
Polk 15 13 - 10 5 13 7 13 6 15 97
Carson 18 16 25 - - 1 - - - 16 86
Stewart 4 15 - - 7 7 4 - 12 12 61
Total 127 162 33 10 103 116 112 144 105 141 1053

BATCH

EBost 128 165 27E 20 518 4B G5B GZN 26Y 948 268  Iotal

Lewis 47 32 - 13 24 34 31 17 78 77 12 365
Riley 47 28 5 2 23 1§ 22 - 23 51 11 227
Bragg 89 42 3 10 9 46 24 12 94 93 9 431
Hood 48 62 5 9 15 61 38 36 81 78 20 453
Ord 36 12 3 - - 18 5 6 27 39 2 148
Bliss 14 7 - - . 16 - 4 30 30 - 101
Cainpbe 11 109 27 4 7 - 35 15 14 72 70 17 370
USAREUR 196 162 52 54 73 170 83 53 124 155 26 1142
sin 50 - - - . 3 - - 45 29 - 127
Knox 29 - - - - 7 - - 44 15 - 95
Polk 88 45 8 4 13 30 - 20 42 45 7 302
Carson 47 24 3 6 10 32 10 14 43 63 9 266
Benning 12 9 - - 27 8 30 6 38 28 4 172
Stewart 34 22 7 7 8 23 2 15 43 58 11 249
Total B840 472 90 112 212 498 279 197 789 831 128 4448

Batch A First-Tour total 6,820

Batch Z Total 4,448

Total First Tour 11,268

Total Second Tour 1,053

Grand Total 17,311




5 Chapter 11
EPILOGUE

i This final statement on Project A work begins with a brief history of
selection and classification, to characterize the context and sequences in
which the Project A research has been performed. The chapter closes with a

! summary 1ist of Project A products and results, fn terms of both scientific
achievement und practical application.

A BRIEF HISTORY OF SELECTION AND CLASSIFICATION

Formal personnel selection and classification using standardized
measures of individual differences actually began in 1115 B.C. with the system
of competitive examinations that led to appointment to the bureaucracy of
Imperial China $Du8013. 1964). It soon included the selection/ classification
of individuals for particular military specialties, as in the selection of
spear throwers with standardized measures of long-distance visual acuity
(e.g., identification of stars in the night sky).

Systematic attempts to deal with selection/classification issues have
been a gart of military management ever since. Military organizations are
virtually unique in their need to make large numbers of complex personnel
decisions in a short space of time. However, the centrality of criterion-
related validation to a technology of selection and classification was not
ful]g articulated until World War II, and research and deveiopment sponsored
by the military has been the mainstay of growth in that technology from then
to the present.

The contributions of military psychologists during World War Il are
well-known 2nd well-documented. The early work of the Personnel Research
Branch of The Adjutant General's Office was summarized in a series of articles

in the EiEShQIQQ'E?' Eg] (Staff, PRB, AGO, 1943 a, b, c, d, e, and f).

Later work was published in Technical Bu!ietins and 1n‘such 3ou;n515 as

%ﬁ*&h&mﬁlgikn. %ﬂ:&ﬂﬂﬂ!l.ﬂi!ﬂ?ﬂlﬁﬂ!. and g9nnn11_911Annlésﬂ§£:x§hglnnx- The
viation Psychology Program of the Army Air Forces issued 19 voiumes, with a

summary of the overal) program presented in Volume I (Flanagan, 19485. In the
Navy, personnel researc E ayed a smaller and less centralized role, but here
too useful work was done by the Bureau of Naval Personnel (Stuit, 1947).

Much new ground was broken. There wers {mportant advancas in the
development and analysis of criterion measures; Thorndike's textbook based on
his Air Force experience presented a state-of-the-art classification and
i anaiysis of potertial criteria (Thorndike, 1949). Improvements were made in
| rating scales. Forced-choice methods were developed by the Personnel Research
| Branch; checklists based on critical incidents were used in the AAF program.

The sequential aspect of prediction was articulated and examined; tests
*validated" against training measures (usually pass/fail) were checked against
measures of guccess in combat (usually ratings or awards). At least one
"pure” validity study was accomplished, when the Air Force sent 1,000 cadets
into pilot training without regard to their pilot stanine derived from the
classification battery. This remains one of the few studies that could report
validities without correcting for restriction of range. Historicaily, 1940 to
1946 was a period of concentrated development of selection and classitication
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; procedures, and the further accomplishments of the next several decades flowed
directly from it. :

: In part, this continuity 1s attributable to the well-known fact that
many ot the psychologists who had worked in the military research establish-
ments during the war became leaders in the civilian research community after
the war. In part, it is attributable to the less widely recognized fact that
the bulk of the work continued to be funded by military agencies. The Of{fice
of Naval Research, the Army's Personnel Research Branch (and {ts successors),
and the Air Force Human Resources Research (HRR) installations were the
principal sponsors.

The biblio?raphy is very long. Of special relevance to the present
project is the pioneering work on differential prediction by Brogden (1946a,
1951) and Horst 81954. 1 55}: on utility conceptions of validity by Brogden
(1946b) and Brogden and Taylor (1950); on the “structure of {ntellect“ by
Guilford (1957): on the establishment of critical job requirements b{ Flanagan
and associates Flana?an. 1954); and on the decision-theoretic formulations of
selection and classification developed by Cronbach and Gleser (1957) for the

Office of Naval Research, The last of these (g31gn91ggjgﬁjulgggg_ggg_ggE;gE_
) was hailed quite appropriately as a breakthrough--a “new look"
n selection and classification--but the authors were the first to acknowledge

the relevance of the work of Brogden and Horst cited above. It was the
culmination of a lengthy sequence of development,

Project A was carried out in the context of this impressive history, and
it has become another milestone. It is by far the most compreliensive person-
nel research and development Broject ever attempted. It is unique in that a
complete personnel system is being examined at one time. The jobs (MOS) to be
studied were sampled representatively from the complete population, rew
predictor measures were sampled systematically from the complete domain of
potential information, and Joh performance was assessed as thoroughly as
possible with multiple measures. Given this data base, and using state-of-
the-art analytic techniques, the functioning of the complete selection/classi-
tication decision process can be modeled and actually evaluated undar various
goals or constraints. Project A is truly a landmark in personnel research.

PROJECT A PRODUCTS AND RESULTYS

i The Project A products in the following list are of two general kinds--
; products for the "science" spersonne1 research) and products for the organiza-
i tion (the Army). The 1ist is intended to move from the scientific to ti

| applied. However, the distinction is not always easy to make since many

: products are useful for both.

(1) There exist, in tachnical report form, comprehensive reviews of
all validity evidence pertaining to selection and classification
for s%i]lad Jobs. Theie zre tho most comprehensive such reviews

! ever done,

(2) The question of whuther the Armed Services Vocational Aptitude
Battery (ASVAB) dous or does nct predict job performance {in
addition to training gerformancc) has been answered definitively,
in the affirmative. The Army and the Dspartment of Defense are
now in a firmer position to support their quality goals. 1In
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(3)

(4)

(5

(6)

(7)

(8)

(9)

(10)

addition, it is now known what aspects of performance ASVAB
redicts best and which aspects of performance could be predicted
etter with other types of selection instruments.

A set of new experimental tests has been developed to measure non-
cognitive, psychomotor, perceptual, and cognitive characteristics
that are not now measured by the ASVAB. The scope of Project A
made it possible to examine virtually the entire domain of
selection information, sample from it, and investigate the basic
incremental validity produced by each major piece of information.

Using much more comprehensive samples than ever before, new ASVAB
Aptitude Area composites have been developed which are firmly data
bused and empirically defensible.

The results of an expert judgment study of expected correlations
between predictor constructs and performance factors are avail-
able. In brief, a 1ar?e sample of personnel experts considered
the population of predictor and criterion variables appropriate
for entry-level jobs and forecasted what the validity coefficients
would be. The consistency in the judgments and their corresgon-
dence with known data points make these a potentially valuable
tool for future test selection and synthetic validation work.

Much has been learned about the nature of performance in entry-
level skilled jobs (e.g., first-tour MOS). We now have a muc
cleare~ idea of what major factors constitute performance and how
they can be measured. The "criterion problem" is better under-
stood. This knowiedge base should better inform future enlistment
and promotion policy, as well as future personnel research.

The Concurrent Validation data support the assertion that super-
visor ratings of subordinate performance have considerable
construct validity if a careful measurement nrocedure is followed.
The data also support the conc¢lusion that supervisors seem to
assess both the technical performance of individuals and their
general dependability/mot{vation at the same time.

Within the limits of the Concurrent Validation design, the
incremental validity of appropriate ABLE scailes for predicting the
“will do" components of performance has been demonstrated.

The ng;gnxjg+ of the AVOICE for differentially predicting “can do"
erformance in combat vs. technical vs. administrative support MOS
as been established, What is needed to make this finding

operational s empirical scoring keys.

The Project A job/task analysis procedurss worked well and can te
used by the Army in the future to develop training curricula,
Skill 3ualification Test (SQT) content, performance measures, and
field exercises. The job analysis summaries for each M0OS serve as
a model for future job analysis work in the Army as well as in the
public and private sectors.
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(11)

(13)

(14)

(15)

Advanced Individual Training (Al17) achievement measures have been
developed for 21 MOS. The training measures will allow a deter-
mination of whether training performance predicts job performance,
and whether it does so divferentiall, for different groups of
trainees (race, gender), and different grouns of MCS (combat,
combat support, combat service support).

The package of rating scale administration procedures can be used
n future personnel research in the Army. A major effort in the
Project A resecarch was to develop an effective and efficient set
of procedures for administering performarce rating scales to large
numbers of people. These procedures and the ?ackage of materials
can Le adapted for use in other Army personna} research where
ratings of many persons are required.

The Suparvisorg Description Questionnaire (which came out of
second-tour Job analyses work) 1s & uszful {nsirument for future
work in the design of leadership training or the avaluation of
leadership/supervisor performance. The questionnaire {is based on
a clear rationale and is straightforward to use.

Project A deveioped a common utility s-ale for making comparisuns
across MOS and performance levels witnin MOS. Although it doe:
ot speak to marginal utility fssues, it can be used to enhance
the comparison of alternative selection/classitication procedures.

One very real, and very important procuct, is the "roject A data

base itself. It is by orders of magnitude the largest and most
cempletely documented personnel resesrch data base in existence.
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Appendix A
CHARACTERISTICS OF ARNY PERSONNEL SYSTEM
(Oescribed as of February 1989)

The major stages of the selection, classification, and assignment

rocess for gersons entering enlisted service in the Army are presented in

able A-1. The size, diversity, and widespread ?eographica\ distribution of
Army activities have long dictated that the initial stages of personnel
recruitment, selection, classification, and training be performed across many
specialized units or activities and by personnel who have been specifically
trained for these functions with guidance from command. Certain other
functions are both formalized and carried out at the command level. These
include unit or on-the-job trainin?: performance evaluation; and decisions (or
recommendations) concerning promotion, discipline, reassignment, and retention
or separation from service. The major stages of the process as of February
1989 are discussed below.

Recryitment

It 1s difficult to discuss recruitment, selection, and classification
separately. They are interdependent processes. Their complementary nature
should be evident in the ensuing discussion.

The Army has succeeded in mesting or approximating its numerical
recruitment quotas in most of the years following the ¢ ange to an All-
Volunteer Force, resulting in an annua) average of about 120,000-140,000
enlisted accessions from over twice as many applicants in the precedin? 10
fiscal years. Furthermore, many qualified applicants do not enter active duty
:mm:d:atol 2“t enter the delayed entry program (DEP) where they await a

raining slot.

The Army seeks to recruit the most capable personnel. Quality is
‘generally defined in terms of high school graduation status and average or
above scores on the Armed Forces Qualification Test (AFQT). The AFQT is a
composite of four subtests 5comprisin? verbal and math content) from the
overall selection and classification instrument, the Armed Services Vocational
Aptitude Battery (ASVAB). AFQT scores are reported in percentiles relative
to the national youth population. For convenience, they are grouped into the
following categories and subcategories:

AFQT Category Parcentile Score Range
1 , 93 - 100
1 65 - 92
111A 50 - 64
1118 31 -49
1VA - 21 - 30
IVB 16 - 20
ive 10 - 15
v 1- 9




Tabis A-1

"he Army Selsction, Classification, and Evaluation Process

Stage/Activity Process < Qutcome
Recruitment 0 Recruiting Incentives, 0 To MET Sites
(U.S. Army Options or MEPS
Recruiting Command) 0 Recruiter Interviews o Disqualified
0 Aptitude Pre-Screening
Test (EST) (CAST)
0 Records Checks
Selection/ ) Aﬁtitude Testing (ASVAB) o To Training Center
Classificaticn o Physical Exam (PULMES) o Disqualified
(MEPS) ¢ Moral Screening
o Special Tests
o Ski11/Training Counseling
o (lassification
Entry Training o Basic Combat Training o To units
(Army Training ¢ Individual Training o Reassigned/
Centers & Schocls) o Training Evaluation Recycled
0 Assignment o Discharged
o Disciplinary Reviews
o Special Courses
(MRI, etc.)
First Term o Unit (on-the-job) Train- o Promotion/
(Operating Units) ing and Mission Activities  Demotion
¢ Sﬁecial Courses 0 Discharged
(NRI, cte.) (prior to ETS)
o Evaluation-SQT Katings, o Scparation (ETS)
Disciplinary Reviews 0 Reanlistment
o Promotion E 181b111ty
o Reenlistment Counseling
and Screenin?
o Army Continuing Education
System
Second Tarm o Unit Training and Mission o Promotion/
(Operating Units) Activity Demotion
o Advanced Technical/ 0 Reassigned
Leadership Training o Discharged
o Evaluation (prior to ETS)
o Promotfon Eligibility o Separatfon (ETS)
0 Reonlistment




1L i B e G e St e b e oI

Categories 1 and I signify we)l-above and above average trainability,
respectively. Citequry IIl derotes average tratnability, and Category Iv
signifies below avoraqe trainability. Inaividuals scoring within ategory v
are, by law, ineligibie for enlistment. Because of their likelihood o
tuccess in training (and now with eviuence of the AFQY's relationship to ?ob
purformance), the Army attempts to maximizy the recruitment of those scoring
within Categories I through IIlA, In auditicn, bacause traditional high
school graduates are mores likely to complete their contracted enlistment
terms, in contrast to nongraduates and alternative credential holders (e.g.,
GED credential holders), they are most actively recruited.

Though qualificaticn for initial enlistmant into the Army is based upon
& number of criteria sincludin? age, moral standards, anc physical standards),
education and particularly aptitude are the critoria that are most pervasive
and most scrutinized. The Army tries to tarpet its advertising and aim its
recruiting resources so as to attract quality recruits. As a meens of
identifying recruitment prospects, while offering a caresr guidance tool, the
ASVAB 1s administered to 900,0C0 high school juniors and seniors annually as
part of the Doh Student Testing Program.

In order to meet numerical requirements and budget constraints, the Army
has recruited some non-high school graduates and apgl cants scoring in AFQT
Category IV. And, between 1976 and 1980, as a result of the ASVAB misnorming
the Army erronsously enlisted high proportions of these less-preferred
recruits. This situation raised concerns in Congress, tnd led to the
imposition of ceilings on the proportion of non-high school graduates and
Category 1Vs who may be enlisied. One of the outcomes of Froject A will be a
much more solid empirical basis for qualification decisions. In fact, this
research is particularly timely, given indications that banner recruiting
times have tapered off.

To compete with the other Services and with the private sector for the
prime target !roup, the Army has had to offer a variety of special
inducements, Including “critical ski11" bonuses and educational incentives. A
popular Inducemont has been the "training of choice" enlistment to a specific
school trainin? program, provided that applicants meet the minimum aptitude
and educational standards and other prerequisites, and that training “slots*
are available at the time of their scheduled entry into *the grogram.
Additional options, offered separately or in combination with “training of
choice,* include ?uaranteed initial assignment to particuiar commands, units,
or bases, primariiy fn the combet arms or 1n units requiring highly technical
skills. In recent years, a large proportion of all Armv recruits, .
particularly in the preferred aptitude and educational categoriss, has been
enlistad under one or more of these options. An important research
contribution would be %o provide counzelors with improved data-based 2ids to
help create optimal person-job cheices in 1ight of Army manpower .eeds.

The importance of aptitude in recruiting decisioni is exemplifiad in the
prescreening of applicants st the recruiter level. For applicunts who have
not previously taken the ASVAB and whose sducational/apiitude qualifications
appear to be marginal based on the Army's tratnabiiity standards, the
rocruiter mag administer a short Computerized Adaptive Screening Test #CAST)
or Enlisted crcanin; Test (EST) to assess the zpplicant's orospects o
passing the ASVAB. The Army has also employed non-cognitive tests to identify
individuals who are 1ikely to be poor risks in terms of the probability of
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completing of Army basic training. Apglicants who appear, upon initial
recruiter screening, to have a reasonable chance of gualifying for service are
referred either to one of 759 Mcbile Examining Team ?MET) sites for
administration of the ASVAB, or directly to & Military Entrance Processing
Station (MEPS) where all aspects of enlistment testing are conducted.

Selection and Classification at the MEPS

Based on the information assembled, <lassification and assignment to a
particular training activity are completed at the MEPS for applicants found
qualified for enlistment.

The current versions of the ASVAB (Forms 11-13) consist of the following
10 subtests:

1, Arithmetic Reasoning

2. Numerical Operations

3. Paragraph Comp=ehension

4. Word Knowledge

5. Coding Speed

6. General Science

7. Mathematics Knowledge

8. Electronics Information

9. Mechanical Comprehension
10. Automotive-Shop Information

In addition to AFQT scores, subtest scores are combined to form 10
aptitude composite scores, based on those combinations of subtasts that have
been found to be most valid as predicters of successful completion of the
various Army schooi trainin? programs. For example, the coumposite score for
administrative specialties is based on the numerical operations, para?raph
comprehension, wurd knowledge, and coding speed subtests. The composite score
for electronics specialties is based on a combination of the scores for
qr;thmetic reasoning, general science, mathematics knowledge, and electronics
information. '

As stated above, eligibility for enlistment, in terms of the
trainability standard, is based unon a combination of criterie: AFQT score,
aptituds area composite scores, and whether the applicant is or {is not a high
school diploma graduate. Under the most recent Army regulation!, the
following standards were in effect:

- uign_ggq%gl_gngnug§g% are eligible if they acnieve an AFQT
gercent e score of 1€ o higher and a standard score of 85 in at
east gne aptitude area.

- ﬁED.h&9h_1shﬂﬂl_*guixglgng*_hglﬂgni are eligible if they achiuve
an AFQT percentile score of 31 or higher and a standard score of

85 in at least one aptitude arer.

'Army Reguiation 501-201, 1 October 1980, revised, Table z-2.
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- Non-high sch 3 are eligible only if they achieve 3sn
AFQT percentile score of 31 or higher and standard scores of 85 in

at least taQ aptitude areas.

Physicdl standards are captured in the PULMES profile, which rates
the applicant on Genera) Phgsical (e), Upger torso (U), Lower terso (L),
Hearing (H), Eyes (E), and Psychiatric. The Army also sets general height and
weight standards for enlistment.

Initial Classification

The overwheIming majority of Army enlistees enter the Armﬁ under &
specific enlistment option that guaraniees choice of initial school training,
career field assignuent, unit assignment, or geographica] area. For these
applicants, the initial nlassification and training assignment decision must
be made prior to entry into service. This 1s accomplished at MEPS by
referring appiicants who have passed the basic screening criteria gaptitude,
physical, moral) to ar Army guidance counselor, whose responsi-bility is to
match the applicant's qualifications and preferences to Army current skill
training requirements, and to make “reservations" for training assignments,
consistent with the applicant's enlistment option.

For the enlistee, this decision will determine the nature of his or her
inftial training and occupational assignment, future military work environ-
ment, and chances of successful advancement in an Army career. For the Army,
the relative success of the assignment process will si nificant1¥ determine
the aggregate leve) of performance and attrition for the entire force.

The classification and training “reservation" procedure is accomplished
by the Recruit Quota System (REQUEST? which was implemented in 1973. REQUEST
s a computer-based system designed to coordinate the information needed to
raserve training slots for volunteers. REQUEST uses mi qualifications
for accessions control, Thus, to the extent that an applicant may minimally
qualify for a wide range of courses or specialties, based on aptituue test
scores, the initial classification decision is governed by (a) his or her own
stated preference (often based upon limited knowledge about the actual {ob
content and working conditions of the var{ous military occupations), (b) tne
availability of training slots, and (c) the current priority assigned to
fi11ing each mil{itary occupational specialty (MOS).

These interactions among recruitment, selection, and classificatfon in
the current Army system give rise to several issues. First, there is an
evident need for decition-making algorithms designed to maximize the overall
ut111t¥ of the MOS assignients. This requires that the average differential
utilities of alternativa assignments be known, as well as the marginal utility
of each additional lssignmont to &n MOS. The Army system currently
incorporates marginal utilities by'sgec1f¥1ng desired ﬁi;;nihnjigni of AFQT
scores, which are termed quality goals. In general, the parameters of recruit
supply ard demand (e.g., number of applicants in varfous categories, selection
ratio, percentage of training slots filled, MOS priority) must also be taken
into account when developing decision-making algorithms for selection and
classification. The decision process must also allow for ths potentially
adverse ‘mpacts on recruitment if the enlistee's interests, work values, and
preferences are not given sufficient vieight. There are clear trade-offs that
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must be evaluated between the procedures necessafy to (a) attract qualified
people, and (b) put tnem into the right slots.

1nitia) Training

After processing at a Reception Battalion, al) non-prior service Army
recruits are assigned to a basic training program (BCT) of 8 weeks which 1z
followed, with few exceptions, by a period of advanced individual training
(AIT), designed to provide basic ontr{-lov|1 skills. Entrants into the combat
arms and the military police receive both their basic training and their AIT -
at the same Army base (One Station Unit Training) in courses of about 3-4
months' total duration. Those assigned to other specialties are sent to
separate Army technical schools whose course lengths vary considerably,
depending upon the technical complexity of the MOS. The diversity of course

offerings is illustrated by the fact that the Army provides initial skills
training in about 240 separate courses.’

In contrast to earlier practice, most enlisted trainees do not current-
1y receive school grades upon completion of their courses, bhut are evaluated
under Pass/Fail criteria. Those initially failinq certain portions of a
course are recycled. The premise is that slower learners, given sufficient
time and effort under self-paced programs, can normally be trained to a
satisfactory level of competence, and that this additional training investment
s cost-effective. Those who continue to fail the course may be reassigned to
other, often less demanding specialties or discharged from service. One
consequence df these practices is to 1imit the usefulness of the selection/
classification practices as predictors of later performance.

Eerformance Assessment in Army Units

Upon assignmont to an Army unit, most of the personnel actions affecting
the career of the first-term enlistee are initiated by his or her immediate
supervisor and/or the unit commander, These include the nature of the duty
assignment, the provision of on-the-job or unit training, and assessments of
performance, both on and off the job. These assessments in-fluence such
decisions as promution, future assignment. and eligibility for reenlistment,
as w:l1)as possible disciplinary action (including early discharges from
service).

To assure that these processes are administered fairly and consistently,
in & manner compatible with broader Army objsctives, the various aspects of
enlistad personnel management are governed by detailed Army regulztions. Army
Regulation 600-211, The Enlisted Personnel Management System, and related
regulations cover such subjects as enlisted personnel evaluation and
promotion, while AR 601-280, The Army Reenlistment Program, prescribes the
qualifications for reenlistment.

Ouring an irit{al 3-year enlistment term, the typical enlistee can
expect to qrogrcss to pay grade E-4, although advancement to higher pay grades
for specially qualified personnel is not ?recluded. Authority to promote

qualified personnel up to grade E-4 is delegated to unit commsnders; promotion

1981 ‘DGP‘GFTrnt of Defense, Military Manpower Training Report Tor 1982, March
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to higher grades {is numerically restricted and must be approved either by
field grade commanders for grades E-5 and E-6 or by HQDA for grades E-7
through £-9. Promotion to E-2 is almost au..matic after 6 months of service.
Promotions to grades E-3 and €-4 normally require completion of certain
minimum periods of service (12 and 24 months, respectively), but are sub{ect
to certain numerical strength limitatfons and specific commander approval.
Unit commanders also have the authority to reduce assigned soldiers in pay
grade, based on misconduct or inefficiency.

The Enlisted Evaluation System provides for an evaluation both of the
soldier's proficiency in his or her MOS and of overall duty performance. The
process includes a subjective evaluation based on supervisory performance
appraisal and ratings that are conducted at the unit level under prescribed

rocedures, and an objective evaluation based on the results of a Skill
8ua11f1cut1on Test (SQT). The latter is s criterion-refarenced, paper-and-
pencil performance-knowiedge test which evaluates the soldiar's ability to
perform critical job tasks satisfactorily, The responsibility for ﬁ1ann1ng
and developing the SQT and of validating its results lies with the U.S8. Army
Training Support Center of the Training and Doctrine Command (TRADOC); actual
admini;tration of the tests has hsen delegated to sach of the major Army
commands.

The current SQTs are developed primar{ly by {ndividuals (e.g., enifistod
persornel, officers, and civilians) who are knowledgeable about task elemsnts
and performance requirements but are not trained as test designers.

Reenlistinent Screening

The fin.l stage of personnel grocossin? of first-term enlisted persoiinel

is screening for reenl{stment oliqi 11i{ty which, as described in AR 601-2/30,
considers such criteria as discipiinary records; aptitude area scores {((ased
on ASVAB or its predecessors); low SQT scores, when applicable; and slow grade
Ero ression “resulting from a pattern of marginal conduct and/or perfuyrmance.”
nlisted personnel who do not meet certain minimum standards under ¢hese
criteria must be approvad by Commanding General of the Personnre’ Command,
before being processed fcr raan’istment.

The cumulative losses due to attrition, reenlistment screening, and non-
reanlistment of eligible personne) have resulted in the progressive diminution
of initial Army cohorts to about 20-30 percent ot their original numbers b
the time they enter the fourth year of enlisted service. Moreover, not all of
the ?roup that remains are retained or wish to be retained in their original

specialtiss, since an offer of retraining is often an {nducement for
reenlistment. The cumulative impact of this skill drain upon the Army is
considerable.

Sumnary

Even this brief description of the system {1lustrates the complaxity of
the Army's personnel decision-making raquirements and the lar?e number of
parameters that must be taken into account. In addition, decisions must be
made for a very large flow of individuals within a very short time frame. In
this regard the Army faces a mucih more difficult personnel management task
than virtually any other organfzation. More effective selection/classifi-
cation/promotion strategies would pay large dividends.
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AL ADd mwﬁw (AR1

Peterson, N. G. (1965, October). HM%IMMMQ%LM?HMHSQ-
gxgn¥1gu. Paper presented at the Annual Conference of the Military
e

sting Assoctation, San Diego. (In ARI Re;earch Note 813704.)
Pulakos. E. D., I Borman Ww. C. (Eds.).

(1986).

Pu1ako’. En Do. ‘ Bomn, H. c. EdS. . (1986) [
mﬁuﬁﬁ‘gﬂff‘wméﬂﬂ“
WW@ ished as AR1 Research

Using microcomputers for
Paper presented at the

tary Testing ssociation, San Diego. (In

Rosse, R. L., & Peterson, N. (1985, October).

ARI Research Note 813704 )
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Rossmeiss1, P. G., McLaughlin, D. H., Wise, L. L., & Brandt, D. A, (1985,

October). Jhe validity of ASVAB for g;ggjﬁgigg trainipg and SQY
perfornance. Faper presented at the Annual Conference of the Military

Testing Association, San Diego. (In ARI Research lote 813704.)
Sadacca, R., de Vera, M. V., DiFazfo, A., A White, L. A. (1986, August).

§§é2§§$2353 Paper prosonte! at tEn Annua* 8onvention o¥ tﬂe American
81§c 0 og cal Association, Washington, DC. (In ARl Research Note

Smith, E. P, 1985 October). uuhhn.g&?mmmmm?mﬁ
. Paper presented at the Annual Conference of the

Militar Testlng Associat1on San Diego. (In ARI Research Note
813704. {

Toquem, J. L., Corpe, V. A., and Dunnette, M. D. (1986). i $
we « (ARI Researc

Note in preparation.

Toguam, J. L., Dunnette, M. D.. Corpe, V. A., & Houston, J. Aggjﬂg_jg_ﬁhg
. Paper presented at the
Annua Conference o t e Mi tary Testing Association, San Diego. (In

ARl Ressarch Note 813704.)

- Toquam, J. L., McHenry, J. J., Corpe, V. A., Rose, S. R., Lammlein, S. E.,

Kemery, E., Borman, W, C., Mendc\ R., & Bosshardt M. J. (1986).
ARl Technical Report in preparation.

Toquam, J. L., McHenry, J. J., Corpe, V. A., Rose, S. R., Lammlein, S. E.,
Kcmery, E., Borman, W. C., Mendel R., & Bosshardt M. J- (1986)
ADDenqg i xe O AR 5 ) g

ARI Researc Note 1in

preparation,

Walker, C. B. (1985, October). Ihum?.nmﬁ_ms_m,ytin{,mﬂ_ﬁ;g
. Paper presented at the Annual Conference 3f the

:1373ar Testing Association, San Diego. (In ARI Research Note

White, L. A., Borman, W. C., & Hough, L. M. (1986, August). A_EASL%DAJM
gQgg1_g%_Jgh?ngﬁig:mgn§g_:g,ing§. Paper pr~sented at the Annua
onvention of the American Ps¥c ological Association, Washington, DC.

(In ARI Ressarch tote 813704

White, L. A,, Gast, I. F., & Rumsey, M. G. (1985, October). ngda:; bﬁh!!iﬁ:
mxﬁqmmufiﬁ:.ﬁ_xmmﬁm Paper presented at the
Annual Confarence of the Military Testing Association, San Diego. (In

ARI Research Note 813704.)

Wing, H., Barge, B. N., & Hough, L. M. (1985, October). Xngﬁigngl_iqggrggsg
e;_¥ngdg51gn¥_gﬁ_ﬂn$¥ng;1gnmgnig. Paper presented at the Annua
onference of the Military Testing Association, San Diego. (In AP1 .

Res2arch Note 813704.)
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Wise, L. L., Campbell, J. P,, McHenry, J. J., & Hanscr, L. M. (1986, August).
A latent §grgg§grg model of jog performance fgg%gr*. Paper presented at
the Annual Conventior of the American Psycho]o? cal Association,

Washington, DC. (In ARI Research Note 813704.)
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Fiscal Year 1987

Arabian, J. M., & Mason, J. K. (1986, November). Bglg;igqgnjg af SOT ;ggrg;
Peper presented at the Annual Conference of the

Mi15tary *esting Association, aystic. €T. (In ARI Research Note 88-23.)

Barge, B, N, {1987, August). Chyracter mm_gz_mgmmqsfmm
. 'Iﬁlﬂ&iﬁﬂihi!.&!_xal*ﬂi%lo aper presented at the Annua onvertion of
n

the American Psychological Association, New York. (In ARl Research

c. ".

Campbell, for_hands-on
LE.TARD IR-PRD-87-

Campbell, C. H., Borman W. C., Felker, D. B., Ford, P., de Vera Park, M. V.,
pulakos, E. D., R‘cge\haupt, 8. J., & Rumsey, M. 6. (1987, April).
r . Paper presented at the
Conference of the Society Tor Industrial and Organizational Psychalogy,
Atlanta. (In ARl Research Note 88-23.)

Campbell, C. H., Ford, P., Rumsey, M. G., pulakos, E. 0., Borman, W. C.,
Feiker. D. B., Devera, M. V., Risgelhaupt, B. J. {1987). Development

of multiple job performance measures in a representative sample of Jjobs.
ggnsgnngi E;xghggggx, 43, 2, Summer 1990.

Campbell, C. H., & Hoffman R. G. (1986, Ontaber). -
mm_gﬁmmh%um_uqm)lmm (HuMRRO 1R-PRD-87-16).
[ART Technical Report 1n preparation.

(1986, November). 11
. Pajer presanted at
ytary Testing Association, Mystic, CT.

Campbell,

C. N., & Pumsey, M. G.

the Annual conference of the M
(In AR1 Research Note 88-23.)

Campbell, J. P. 31986. December). ¥g11§33Eg&_gqg11515_19£ngn_prggjg%95%.
(AR] Selection and Classificatfon Technical Area Working Paper 86-09.)

Campbell, J. P. (1987). An overview of the Army selecticn and classificaticn
project {Project A). personpe) Psvcholegy, 43, 2, Summer 1990.

Camptml;.n.L J. P. (Ed.). (1987). !E§§§;§2§ gag iqlmagih ﬂnﬂ.ﬁ%}ﬁu
year (HumiR IR=-PRD-8/-10). Technical Report %131%1.)

Campbell, J. P., Hanser, L. M., 3 Wise, L. (1986, November). Ihe ggxgagp-
' ‘ ' ' . Paper presented at

the Annual %on*nrenco o; tﬂe Ml?]tary %csting Association, Mystic, CT.
(In ARI Research Note 88-23.)
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Campbell, J. P., McHenry, J. J., & Wise, L. L. {1987, April). Analysis of
rj%g[ign measures: The magling of Qe;{grmangn Paper presented at the
%bn erence of the Society for Industrial and Organizational Psychology,
Atlanta. (In AR] Research Notc 88-23.) Personnel Psvchology, 43, 2,
Summer™ 1990.

Campbell, R. C., Campbell
RYS [

, C. H., 8 Doyle, E. L. (}986. November).
) "U',l,- 1 B O BSEN . N 8
omparisons. Paper presented at the Annual Conference of
ting Association, Mystic, Ci. (In ARI Research Note

the M ftarj Tes
88-23- )

Ford, P., 8 Hoffman, R. 6. (1986, November). E1jgg;*_gj_;g;;_g;gg:gm;_gn
jg%k_nrgjigigqu. Paper preserted at the Annual Conference of the
g; éia;y Testing Association, Mystic, CT. (In ARI Research Note

Gast, 1. F., Campbell, C. H., Steinberg, A. G., & McGarvey, D. A. (1987,

August). ﬁ3?nsk;hA::ﬂ_ennr9Ash__ﬁn_iﬂensitxinnTJunigr_usg'
resp ] Paper presented at the Annual Convention of the

9 .
American Psyéﬂgibgica Association, New York. (In ARl Research Note

88-23).
Gast, 1. F., & White, L. A. (1986, November). Effects of soldier performance
¢ ' jors. Paper presented at

the Annua) Conference of the Mi itary Testing Association, Mystic, CT.
(In ARI Research Note 88-23.)

Marris, J. H., Campbell, J. P., & Campbell, C. . (1986, November).
r n

Ihe
Lﬂq%wwu@mm Paper presented at the
Annual Conference of the Military Testing Association, Mystic, CT.

(In ARI Research Note 88-23.)

Haffman, R. G. (1986, November). E9s&_q1r1:L:ns:§_n11uunntsuLJ:uii, Paper
presented at the Annual Conference of the Military Testing Association,
Mystic, CT. (In ARI Research Note 88-23.)

Hoffman, R. 6. (1987, July). (Clusterin ilitary Qccupati

SRssiAlI%Ri_IQL_EEQJsdeﬁi_EAQi: Two. (HuTRRO [R-PRD-87-22) (ARI

Technical Report in preparation.

Hoffman, R. G., & Ford, P. (1986, November). E511mg;g;agt;ggik_ngngmfggni
. Paper presented at the Annua

onference of the M tar¥ Testing Association, Mystic, CT.
(In ARI Research Note 88-23.)

Hough, L. M. (1987, A.just). Qvercoming nujections to the yse cf g%pggramgﬂg
xg;ig&lg;uin_gg%ggjqu. Paper presented at the Annual Convention of the

gza;;cgn Psychological Association, New York. (In ARI Research Note

Hough, L. "T‘ & Ashworth, S. U. (1987, April). Predicting soldier

n:zi9;mans:;_Aa;szzmsnL_91_L:mn:n1ﬂsns_s%nz1:ug&;4uz1%?su£$9§;_ei_122_
nsij:n?ngn%g. Paper presented at the Conference for Industrial and

Organizational Psychology, Atlanta. (In ARI Rasearch Note 88-23.)
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Human Resources Research Organization, American Institutes for Research,
Personnel Decisions Research Institute, & Army Research Institute,

s e
H (L1}
A« Report 813101 (HumRRO IR-PRD-87-12). (ARI Research Note
813704.
Kuhn, D. B. (1987). s uﬁmun_mnmm
£ HumRRC IR-PRD-87-17). (ARl Research Note

McHenry, J. J., Harris, J. H., & Oppler, S. M. (1986, November). Using

confirmatory factor analysis to sid in assessing t%ik performance.
Paper presented at the Annual Conference of the Military Testing

Association, Mystic, CT. (In ARI Research Note 88-23.)

McHenr{iQJ. J., Hough, L. M., ToquaT, J« L., Hanson, M. A., & Ashworth, S.

87, April).
. Paper precented at the Conference of
the Society for Industrial and Organizational Psychology, Atlanta.
(In AR] Research Note 88-23.) Personnel Psvcholegy, ﬁg. 2, Summer 1990.

McHenrg. J. J., Wise, L. L., Campbell, J. P., & Hanser, L. M. (1986,

ecember, ) re m rforman a :
Anpgng%é. (ARI Selection and Classification Technicai Area Working
Paper 86-10.

Nord, R., & White, L. A, (1987, August). Qn%imgl_jgh_gg;ignmgn%_gﬂﬁ,&hg
m . Paper presented at the 95ti Annual Convention

of the American Psychological Association, New York. (In ARI Research
Note 88-23.)

Olson, D. M., & Borman, W. C. (1986, November). fluence of envir
14 r r . Paper presented at
the Annual Conference of the Military Testing Association, Mystic, CT.
(In ARI Research Note 88-23.)

Olson, D. M., & Borman, W. C. (1987.gg;zgﬁnngggfignmgn;_gnﬂ_i*glﬂ_ig;:;
of the Army Work Environment Questi ARI Technical Report 737).

Peterson, N., Hough, L., Ashworth, S., 8 Toquem, J. (1986, November). New
rs of r gnig. Paper presented at the Annual
onference of the Military Testing Association, Mystic, CT. (in ARI
Research Note 88-23.)

Peterson, N. 6., Hough, L. M., Dunnette, M. D., Rosse, R. A., Houston, J. S.,
Toquam, J. L., & Wing, H. (1987, Ap:il). 1

i . Paper
presented at the Conference of the Society for Industrial an P
Organizational Psychology, Atlanta. (In ARI Research Note 88-23.)
Personne) Psychology, 43, 2, Summer 1990,

Pulakos, €. D., & Borman, W. C. (1987). Mmuamm_m_g?m
ms_ign.ﬂi‘.mmjs_mﬁ_m&_mmuﬁ.m ARI Technical Report in

preparation.
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Pulakos,, £. D., Hanson, M. A., Borman, W. C., Pallam, G., Carter, &.. &
Owens-Kurtz, C. (1987, August). Developing pehavioral rating scales
$o evaly . Paper oresented at tne “5th Annual
Convention of the American Psycho ogicail Asscciation, New Yori. (In ARl
Research Note 88-23.)

pulakos, €. D., White, L. A., & Borman, W. C. (1987, A ril). An_gxa mmgn
: X Fap;r presenii% at the
nnual Conference of the Society for Industr al and Organizational
Psychology, Atlanta. (In ARl Research Note 88-23.)

Radtke, P., & Edwards, D. S. (1986, Novencer). Effect oy practice on
f . Paper prasonted at tha Annudi Conference of

r
;gezgii1tary Testing Association, Mystic, CV. (In ARI Hesearch Note

Rumsey,, M. G. (1987, August). Getiing answers ;ﬁ ;hg_:i%hé_gggg ions:
ﬁéh.ﬁnﬂlxiii_iiéﬂiﬁﬂl- Paper presented at the Arnua onveation of the
American Psycholog

an cal Association, New York. (in ARI Research Note
88'23- )

Sadacca, R., Campbell, J; P., Wise, L. L., & White, L. A. (1937, April).
er owwwiﬁl ) 53
] . Paper presented at the Conference of the
ociety for Industrial and Organizational Psychology, Atlaria. (In ARI
Research Note 88-23.)
sadacca, R., Campbell, J. P., DiFazio, A. S., Schultz, S. R., & White, L. A,

(19875. Scaling performance utility tc enhance selaction/classification
decisions. Personne) Psvcholoay, 43, 2, Summer 1990.

Schultz, S. R., Kuhn, D. B., & Waiker, C. B. (1987, Septemher). v
9I_JQD;:!%:!A?x_knnnlﬁnﬁz_g ! iﬂumRRO FR-
PRD-87-29). (ARI Technical Report 1in prasparation.

Shields, J. L., & Hanser, L. M. (1987, April). ngsjgning*_p4gﬂnin§*_?n1
. Paper presented at the Conference o the Society for

Industrial and Organizational Psychology, Atlanta. (In ARI Researc
Note 88-23.) Personnel Psvchology, 43, 2, Summer 1990.

Smith, E. P., & Rossmeiss1, P, G. (1986, November). §Qm§_ggn§j&jgg§_§%ﬁg&&;
. Paper presenced at the Annua

éon?ercnce og tge Mgiitary Testhg Association, hystic, CT. (In ARI
Research Note 88-23.) '

Smith, E. P., & Walker, C. 8. (198:, November).

versus long term
. Paper presented at the
Annua] Conference of the Military Testing Association, Mystic, CT. (In
ARI Research Note 88-23.)
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Wing, H., Hough, L. M., & Peterson, N. G. (1987, August). Predictive
yzlidity of r ifi

n_and at;rj;j%n.
Paper presenteg at tﬁe Annuai Conference of t%c Society for Industria
and Organizationel Psycholugy, Atlanta. (In ARl Research Note 88-23.)

Wise, L. L., Campbell, J. P., & Peterson, N. G. (1987, Agrilg. Identifying
ggﬁiE2%35§§§g§§§§55§9$§§11’3' 3. Paper presented at the Annua:
onference of the society of Industrial and Organiz:tiona] Psycholo
Bersonae] Psvcho!

Atlanta. (In ARI Research Note 88-21.) r 00y, 43, gf'
Summer 1990 :

Wise, L. L., McHenry, J. J., Rossmeissl, P. €., & Oppler, S. H, (1986,
Novamber). r "

{ormance me3
Paper presented at the Annua] Conferance of the Military Testing
Association, Mystic, CT. (In ARI Research Note 88-23.)
psvcholoay, 43, 2, Sumeer 1990.

Wise, L. L., McHenry, J. J., & Young, W. Y. (19886, December).
WEWWM%- (ARl seToctTonand
assification Technical Area Working Paper 86-08.)
Young, W. Y., Harris, J. H., Hoffman, R. G,, Houston, J. S., & Wise, L. L.
(1987, April).
Paper presented at the Corference of the Society of Industr al and

Organizational Psycho1§§?.2At%anta. 1858 ARI Research Note 88-23.)
Personnel Psychology, 44, 2, Summer .
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Fiscal Year 1988

Borman, W. C. (1987). Personal constructs, performance schemata, and "folk
theories” of subordinate effectiveness: Exploratfons in an Army officer
;;ﬂz‘p‘.o N m. 307.

Campbel), J. P. (Ed.z. 1987, October). W&h
tion, d_perso
jscal vear (HumRRO 1R-PRD-88-18). (ARl Technical Report 862.

Campbell, J. P., & Harris, J. H, (1988, August). Ihs.zrnjgsx_ﬁ_nnn:ggsq_;g
. Paper presented at the Annual Convention of

the American Psychological Association, Atlanta.

Human Resources Research Organ{ization, American Institutes for Research,
?g;gggncl Decisions Research Institute, and Army Research Institute.
Y L] l L . - - L] l - l L - . L] L] - -

McHenry, J. J., & Fe\k?r. D. B. (1988, August). eEiiiggggf gﬁ g;ghggm-
- . Paper
presentna at the Annual Convention of the American sychological

Association, Atlanta.

Nord, R. D., & White, L.A. (1988). The measurement and application of
performance utility. In B. Green, H. Wing, & A. "{°d°§1§5325)' Linking
» PP. - .
Washington, DC: National Academy Press.

Sadacca, R., Canpbell, J. P., White, L. A., %

(1988, July).

DiFazio, A. S.
ompo

Sadacca, R., White, L. A,, Campbell, J. P., DiFazio, A. S., 8 Schultz, S. R.

(1988, August). .
(HumRRO IR-PRD-88-15). (ARI Technica
Report 83S.
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Fiscal Year 1989

Campbell, J. P,

preparation,
Campbell, J. P.. & 200k, Loln M. (Ed: )f (1990)
glassification Army e

BsnganMLiugissx_A
preparation.

Hansen, M. A., & Borman, W. C.

(1989, April).
, damen : ance measure
"apér presenteo at t onvention of
the Society of Industr a and Organizational Psychology, Boston.

Hough, L. M., Eaton, N. K., Dunnette, 0., Kamp, J., & McCloy, R. (In
Press). Criterfon-related validities of personaiity constructs and the
effect of response distortion on those validities. Journal of Applied

Nord, R. D., & White, L. A. (1989). 2s§I9:mnns:_n§11§&x.nn§.sn&1msl_dﬂh
assignment (ARI Technical Report in preparation).

Olson, D. M., & Borman, W. C. 519895 More evidence on relationships between

the work environment and job performance. Hyman Performance, 2(2),
113-130.

Pulakos, E. D., Borman, W. C., & Hough, L. M. (1988). Test validation for
scientific understandin Two demonstrations of an approach to studying
predictor-criterion linkages. Personnel Psvchology, 41, 7 6.

Pulakos, E. D., White, L. A,, Oppler, S. H., & Borman, W. C. (1989). An
examination of race 229 ;;3 gggects on performance ratings. Journal of
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