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FOREWORD

This document describes the second year of research on the Army's current,
large-scale manpower and personnel effort for improving the selection, classi-
fication, and utilization of Army enlisted personnel. The thrust for the prej-
ect came from the practical, professional, and legel need to validate the Armed
Services Vocational Aptitude Battery (ASVAB--the current U.S. military selec-
tion/classification test battery) and other sclection variables as predictors
of training and performance. The portion of the cffort described herein is
devoted to the development and validation of Army Selection and Classification
Measures, and referred to as “Project A." Another part of the effort is the
development of a prototype Computerized Personnel Allocation System, referred
to as "Project B." Together, these Army Research Institute efforts, with their
in-house and contract components, comprise a major program to develop a state-
of-the-art, empirically validated system of personnel selection, classifica-
tion, and allocation.
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PREFACE

This is a report of the second year of research conducted on Project A,
"Improving the Selection, Classification, and Utilization of Army Enlisted
Personnel."” The project addresses the 675,000-person enlisted personnel
system of the U.S. Army, with several hrundred different occupations, irom
infantryman to typist to medic to mecharic. The goal is a computerized per-
sonnel allocation system to match ava “able personnel resources with Army
manpower requirements, based on biograptical, psychological, and performance
measures, and a firm quantification of their interrelationships.

The research is being accomplished by one team of researchers addressing pre-
dictor and performance measures and their interrelationshkips, and by a second
team using those measures to develop an allocation system (efforts in these
areas have been termed "Project A" and "Project B", respectively).

The planning for this research was initiated by the U.S. Army Research
Institute for the Behavioral and Social Sciences (ARI) in 1980. As in-house
resources were evaluated, it became apparent that the massive scope of the
effort would be best met by a combination of the talents of research scien-
tists and managers from ARI as well as contract research organizations. In
1981 ARI in-house scientists set to work develcping the basic research
requirements for the effort.

In 1982 a consortium, led by the Human Resources Research Organization
(HumRRO), and including the American Institutes for Research (AIR) and the
Personnel Decisions Research Institute (PDRI), was selected by ARI as the
contract organization offering the most innovative and creative approaches to
meet the objectives of Project A. Scientists from ARI and the consortium,
together with a multitude of advisors, developed a research plan to guide the
project (U.S. Army Research Institute Research Report 1332, May 1983). The
present report describes the second year of research conducted according to
that plan, with elaborations and changes outlined in the following chapters.

Each chapter of this report describes the efforts of many scientists in the
consortium and ARI. Papers and reports based on their efforts are provided
in this document unless they have been previously published separately. In
addition to the many other scientists who have contributed to this effort,
special recognition needs to be given to Dr. Joyce L. Shields. Without her
vision in planning the project, ability to communicate its needs to those
involved, and encouragement to all project staff, the project would not exist
today. '

With the conclusion of the second year of the project, we are well on our way
toward meeting our goals. We are on schedule, and are prepared to meet the
major challenge of the third year: a concurrent validation of our measures
with 12,000 soldiers. It is our desire that the project continue to evolve
and prosper over the years through continued healthy discourse among the
Army's senior leadership, representatives of the Department of Defense and
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the Joint Services, the scientific community, and the ARI and contractor
scientists. Qur aims are to provide the Army with a greatly improved,
empirically based personnel system responsive to the needs of the service,
while considering the unique abilities, interests, and desires of individual
soldiers, and to substantially enhance scientific knowledge in applied
personnel selection and classification research.

Viowstd Kot Exor)

NEWELL KENT EATON
ARI Principal Scientist and COR
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I. [INTRODUCTION TO CURRENT ARMY SELECTION AND
CLASSIFICATION RESEARCH*

Newell K. Eaton, Marvin H. Goer, and Lola M. Zook

The purpose of this annual report is to document various aspects of the tech-
nical plans and progress during the second year (Fiscal Year 1984) of work on
the U.S. Army's Project A: Improving the Selection, Classification, and
Utilization of Army Enlisted Personnel. Project A is a comprehensive, long-
range research program developed by the Army Research Institute for the
Behavioral and Social Sciences (ARI). OQur goal is a computerized personnel
allocation system to match available personnel resources with Army manpower
requirements, based on biographical, psychological, and performance measures
and a firm quantification of their interrelationships. Project A will
develop, for first- and second-tour soldiers, new predictor tests and com-
posites, performance measures and composites, and utility values, and an
empirical description of their intercorrelations. These, along with supply
and demand forecasts, will be the basis for the concurrent development by
Project B of the computerized allocation system.

The second of Project A's nine years has just been completed. The project
employs 40-50 researchers in a variety of specialties of industrial and
organizational psychology, operations research, management science, and com-
puter science. The project addresses the 675,000-person enlisted personnel
system of the U.S. Army, with several hundred different occupations, from
infantryman to typist to medic to mechanic. A schematic of the project is
shown in Figure 1.

Managemerit of the U.S. Army enlisted force is one of the most complex person-
nel tasks in the world. tach year over 400,000 people apply for 135,000
first-tour positions in over 250 Military Occupational Specialties (M0S), and
over 80,000 soldiers reenlist in about 350 different MOS. Typically, an
individual is guaranteed specific job training at the time he or she signs an
enlistment contract, and a specific MOS upon reenlistment. Enlistment can be
up to one year prior to entering the Army. The decision to select the indi-
vidual for service/reenlistment and to allocate an MOS must be made to meet
the needs of the individual as well as the near-term requirements and long-
range objectives of the Army.

* Much of tnis chapter is from an invited address by the first author at the
26th Annual Conference of the Military Testing Association in Munich,
Federal Republic of Germany, 5-9 November 1984, It is based in part on
papers and presentations by many Project A authors, and in part on a paper
previously presented at the National Security Industrial Association Fourth
Annual Conference on Personnel and Training Factors in Systems tffective-

ness, in Springfield, Virginia, 1-3 May 1984.
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Figure 1. The Army's Personnel System

Of course, the Army is not now without tools for making such decisions.
Standards are in place for initial selection and classification; they have
been showr. to be valid for training performance and job knowiedge in many
MOS. A system does exist for MOS allocation in eniistment and reenlistment.
With the accomplishment of this project, however, the Army's personnel system
will be far superior to existing systems, benefiting individual soldiers and
the country's defense. Figure 2 shows the system as it exists, and as it
will be.
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© CAREER PROGRESSION MODELS )

Figure 2. Matching Personnel to Needs

A major effort to develop new predictor and criterion measures is being
conducted to expand the dimensionality and accuracy of measurement of the
respective predictor and criterion space. At this time there appears to be a
heavy general-ability (Spearman's "G") loading in both the paper-and-pencil
Armed Services Vocational Aptitude Battery (ASVAB) and the current Skill
Qualification Tests (SQT). This research is designed to provide measures
that more completely encompass the full range of potential performance
predictors and to provide criterion measures that more adequately represent
actual job performance. Together, these should enable the Army to make the
most valid performance predictions. Figure 3 illustrates an improved
personnel management system based on a variety of better predictor and
performance measures. In each MOS the most valid composite of predictors

will be used as selection/classification factors to provide the best
person-job match for overall soldier performance.
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Figure 3. Improved Personnel Management System

dn the basis of data from Project A as well as system desian data from all
services within the U.S. Department of Defense, Project B is developing a
system for selecting recruits and reenlistees, determining which MOS to offer
them, and providing the feedback and control system. The system will take
information on the Army's requirements by MOS over the planning horizon (1
vear or more), along with personnel supply forecasts, and develop an alloca-
cion plan for the current planning period (e.g., the next week). The system
will support the Army guidance counselor in determining what MOS to offer
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prospective recruits and will operate 1in near real time. Using the
individual's test scores, physical profile, and preferences, the system will
suggest a set of best person-job matches based on individual abilities and
desires, predicted performance, and Army needs.

Research Design

The Project A research design is shown in Figure 4. A key feature of the
design is its iterative nature. Data are being collected in three iterations
to provide for timely and responsive results during the course of the effort,
as well as to correct for errors and to take advantage of opportunities.
(The {esearch plan is described in detail in ARI Research Report 1332, May
1983.
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e Experimental )
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Figure 4. The Research Flow
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In the first iteration, file data from accessions in fiscal year (FY) 1981
and 1982 were a2valuated to verify the empirical linkage between existing
ASVAB scores and subsequent training and first-tour knowledge test
performance.

In the second iteration a predictive-concurrent design is being executed with
FY83/84 accessions. Several thousand soldiers in four occupations have been
tested at entry on a preliminary battery of spatial, perceptual,
temperament/personality, interest, and biodata measures. These soldiers'
data were entered into a Longitudinal Research Data Base (LRDB) containing
operational ASVAB and other enlistment measures on all FY83/84 accessions.

About 600 soldiers in each of these four MOS, and in each of an additional 15
MOS, are to be tested in FY85. A revised test battery, including
computer-administered perceptual and psychomotor predictor instruments, is to
be concurrently administered with a set of job-specific and general
performance indices based on knowledge, hands-on (for half the MOS), and
rating measures. About a hundred soldiers in each MOS will be retested after
three years, during their second Army tour.

The 19 MOS chosen for testing (Figure 5) comprise a specially selected
representative sample of the 250 entry-level MOS. The MOS selection was
based on an initial clustering of MOS, derived from rated similarities of job
content. The clusters are shown in Figure 6 (see Rosse, Borman, Campbell,
and Osborn, 1983). These 19 MOS account for about 45 percent of Army
accessions. They permit sample sizes sufficient to empirically evaluate race
and sex fairness in most MOS.

BATCH A ’ BATCH Z
Fys3 Fy83
MOS Tille Accessions MOS Tille Accessions
138 Cannon Crewman 6431 128 Combat Englneer 1654
64C Molor Transport Oper 4282 16S MANPADS Crewman . 624
7L Admin Speclallst 5219 27€ Tow/Dragon Rpr 264
958 Mililary Police : §873 518 Carpentry/Masonry Spec 163
S4E Chemical Operations Spec 1302
BATCH B FY83 553 Ammunition Spec 571
. " 67N Utllity Hellcopter Rpr 621
\ I
ileg Rl Accesslons 76w Petroleum Suppiy Spec 1205
0sC Radlo TT Oper 1815 76Y Unlt Supply Spec 3851
118 Intantryman 15904 948 Foud Scervica Soec §375
18E/K Tank Crewman 3935
638 Vehlcte & Generator Mech 4807 TOTAL 134,696
91B Medical Care Speclallst 4631

Figure 5. Project A MOS
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Cluster Title MOS Rep
A ELECTRONICS (NON MISSILE)
B MECHANICS 638
e WEAPONS CREWMAN 138 168  19E
D RADIO OPERATOR 05C
E SUPPLY ' 76W 76Y  55B
F ELECTRONIC WARFARE {CLUSTER A)
G CLERICAL 71L
H MEDICAL 918
] CONSTRUCTION EQUIPMENT OPERATOR _ 64C
J HELICOPTER REPAIR 67N
K MISSILE ELECTRONICS
L COMBAT SOLDIER 118 128
M TRADES 518
N ARTS
o C3R 54%
pr MP es3
g COOK 848

Figure 6. MOS Clusters

In the third iteration all of the measures, refined by the experiences of the
first and second iteration, will be collected sequentially in a true predic-
tive validity design. About 50,000 soldiers across about 20 MOS will be
included in the FY86/87 predictor battery administration. After losses from
all factors, about 3500 will be included in second-tour performance measure-
ment in FY91.
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Research Activities

Predictor Development. In our predictor development the taxonomy of human
abilTities presented by Peterson and Bownas (1982) was used as a starting
point. Based on an exhaustive literature review followed by analyses of
expert judgments of predictor-criterion validity coefficients, a predictor by
performance factors matrix was created. It is shown, in abbreviated form, in
Table 1. In Figure 7 are shown the predictor constructs that are currently
under consideration for administration to the FY 83/84 cohort in FY85. Those
marked with an "A" in Figure 7 are now measured by the current ASVAB. Twelve
were measured in the predictive design portion of the second design itera-
tion, for accessions, in four MOS. Each of these 12 constructs is noted with
a "P". Field tests have been completed on micro processor-based perceptual
and psychomotor clusters noted with a "C". Of significant interest is the
relative inde~endence of these measures (shown in Table 2). We appear to be
well on the * toward extending the predictor space beyond "G". More com-
plete reports of these data are available in Chapter III of this report
(Wing, Peterson, and Hoffman, 1984; Hough, et ai., 1984).

Table 1. Mean (SD) of Mean Estimated Validities of
Predictor Factors for Criterion Factors

Predictor Technical Information Physical/ Personal Commitment/
Factors Skills Processing Combat Interaction Initiative
Cognitive .23 24 3 .24 .10
Abilities (.09) (.10) (.05) (el 1) (.06)
Visualization/ .24 .13 .14 14 .07
Spatial (.08) (.03) (.04) (.05) (.03)
Information .16 .19 <17 15 SO7
Processing (.06) (.07) (" Au5h (J63) (.03)
Mechanical .21 .10 .18 .10 ad:0
(.12) (.06) (.07) (.07) (.04)
Psychomotor .12 .10 .14 N8 J05
(.06) (.06) (.07) (.05) (.02)
Social Skills .06 .03 .06 .19 .08
(.04) (.02) (309l (51 1) (.06)
Vigor .13 .10 .20 .18 .16
(.06) (.05) (.10) (.10) (.07)
Motivation/ .15 .16 A5 .18 .28

Stability (0507 )} { O ) (.07) (.09) { L0
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Verbal

Memory

Number Facility

Perceptual Speed and Accuracy
Reasoning/Induction

C Information Processing
Spatial Crientation
Spatial Visualization
Closure/Field Independence
Mechanical Information
Multilimb Coordination
Precision

Movement Judgment

o> U >
OOO

>>» "0 O O

(e NeNe

Realistic vs. Artistic Interests
Investigative Interests

P Enterprising Interests

Social Interaction
Conventionality

© O

Stress Tolerance/Adjustment
Dependability/Conscientiousness
Achievement

Physical Condition

Leadership

Locus of Control

Agreeableness

O OO T O

Note: A = Currently included in ASVAB
Included in predictive design portion

Microprocessor-based measure

™ O

Figure 7. Predictor Constructs Under Consideration for
Administration to FY83/84 Cohort in 1985
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Table 2. Mean (SD) Intercorrelations of Cognitive/Spatial
Paper-and-Pencil, Non-Cognitive Paper-and-Pencii,
and Perceptual/Psychomotor Computerized Measures
in the Project A Pilot Trial Batteryd

Cognitive/ Non-Cognitive Perceptual/

Spatial Psychomotor
Cognitive/Spatial .54 oo =
(.06)
Non-Cognitive .09 .35 --
oyt (.18)
Perceptual/Psychomotor .26 48 425
(.13) (.08) (.19)

d N's are approximately 110, with small variations. There are
10 cognitive measures, 37 non-cognitive measures, and 15 per-
ceptual/psyc...motor measures. Data collected at Fort Lewis,
June 1984,

Performance Measurement. The work on performance measures has also devaloped
ncely. We have prepared an extensive task inventory for the first 19 key
MOS, based on Soldier's Manuals, Occupational Surveys, and data from subject
matter experts. Efforts have been made to level the generality of task
descriptions, and to determine the variability of performance, importance,
and frequency of each task. This detailed analysis provides a firm basis for
both knowledge and hands-on task sampling. Consequently, we know the degree
to which our measures reflect job requirements.
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Field tests have been conducted with 150 soldiers in each of the first four i
MOS: clerk-typist (71L), military police (95B), driver (64C), and artillery
crewman (13B). Field tests for five more MOS will be completed this spring.
Tests on 30 tasks representing each MOS are administered in a paper-and-
pencil format; 15 are also administered in a hands-on mode. These tasks are
shown in Figure 8 for MOS 71L. Ratings from peers and supervisors are also
obtained on the soldier's ability to perform these tasks. Additionally,
organizational variables, knowledge of information presented during training,
and ratings of general soldiering behaviors are obtained during the field i
test.. A 1list of these general soldiering categories, compared to our cur- i
rent enlisted evaluations, is shown in Figure 9, and an example is shown in
Figure 10.

T pg—————

S

r. Y
l’-l‘.li.
-

i HANDS-ON AND KNOWLEDGE TESTS KNOWLEDGE TESTS ONLY |
5 .
- 1. Prepare a requisiiion lor publicalizns 16. Eslablish functional files
2. Fila dccumenls/ccrrespondence 17. Conlrcl expendable/non-expendable supplles '
3. Postregu ~'ans and directions 18. Recalve, malntaln, conlrol office equipmeni |
4. Type a Joint me.sage lorm 19. Dlspalch oul-golng distribulion ;
5. Type a military lelter 20. Assemble correspondence
5. Tyge a subsequent comment lo disposition 21. Safeguard FOUO malerlal /
7. Type subsequent comment lo disposition 22. Load, reduce stoppage, clear M16A1 i
8. Type a memorandum 23. Perdorm cardlopulmonary resuscitation A
9. Type straight copy malerial 24. Pul on protectiva clothing (MOPP) ;
10. Type military orders 25. Delermine grld coordinales on a map ;
11. Receipt/transter classitled malerlal 26. Camoullage sell and equipment ;
12. Put on M17 protective mask 27. Delermine magnellc azimuth with compass :
13. Administer nerve agent anticole {sall) 23. Malntain M17 proteclive mask \
14. Pul on fleld pressure dressing 29. Praclce noise, light, litter disclpline :
15. Pertorm operalor maintenance on M16A1 30. Know rights and obligations as POV

Figure 8. 230 MOS 71L Tasks Selected for Testing
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Project A
General Soidlering
Perdurmancs Calegosies

Enlisted Evaluation Report
Prolessionalism and
Perlormance Caleqgories

o m

mo NPy

Technical Xnowledge/Skill
Inilative/EHort

Following Regulations/Crders
Integrily

Leading and Supporting

Maintaining Assigned Equipment
Maintaining Uving/Work Areaz
Miiltary Appearance

Physical Filness
Sell-Developmen!

Sell-Conlrol

Figure 9.

Demonstrates Technical Skills

Demonstrates iniliative

Inlegrily, Layaily, Moral Courage

Develops Subordinates, Earns Respect,

Allaina Resulls, Supporls EQ/EEQ

Milltary Appearance
Physlcal Fitness
Seeks Self-Improvement

Sell-Discipline, Adapts lo Changes
Performs Under Pressure

Displays Sound Judgment
Communicates Eliectively

Project A Performance Categories

vs. EER Categories
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Performing in leader role, ac  2quired, and providing support for
fellow unit members.

I 2 3 4 5 6 7
Below Standard Adequate/Mid-Range Superior
o Performs poorly e Is able to step in o Performs very effec-
in leadership to perform effec- tively when placed
positions; is tively in structured in leadership posi-
unable or unwill- leadership situations tion; takes charge
ing to take charge where it is well known when necessary to
when leadership what's expected; is lead the unit and
is required in less able to perform fills in effectively
unit. well in difficult when NCO is absent,
leadership situations sick, injured, etc.

requiring hard judg-
ments, quick decisions,

etc.
o Is ineffective o When called upon, can e Is good at teaching
at helping others instruct others effec- others when the
get through a task, tively on a limited opportunity arises,
assignment, etc.; number of topics; in and skillfully shows
overlooks, ignores, most situations is unit members how to
or otherwise fails supportive of fellow perform more efrec-
to pitch in to help unit members, although tively; looks out
unit members when he/she will not go out for and supports
they are in trouble, of way to provide fellow unit members
need encouragement, support, encouragement when they are in
etc. etc. trouble, performing
poorly, need
encouragement, etc.
Figura 10 leadina and Sunnorting

Information obtained from the field tests, and during the FY85 cohort tests,
will inform our decisions on the most efficient manner in which to construct
comprehensive job performance measures. Preliminary information, from two of
the first four MOS field tested, indicates relatively high internal con-
sistency within measurement method, but relative independence between
methods. We expect that the results of the field tests and cohort test will
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provide strong evidence that will affect criterion development. Questions of
"ultimate” criteria, and the parameters determining the relationship between
hands-on, job knowledge, and peer or supervisory ratings, will be addressed.
Because complete data will be available in nine diverse MOS, and partial data

in 10 more, we expect to obtain relatively comprehensive answers to these
questions.

Another question is how to determine minimum performance standards. We are
beginning by presenting our quantitative performance distributions in pro-
ponent workshops. Both trainers and leaders in operational units will see
how soldiers in their occupations performed or were rated on all the mea-
sures, and how the measures are intercorrelated. Through their individual
Judgments and consensual feedback procedures, we will attempt to elicit min-
imum performance standards for approval by Army policymakers. These will

&Sgorm policymakers' decisions on acceptable predictor scores for entry into

Longitudinal Research Data Base. One of our major accomplishments is a
Tongitudinal research data base, containing data on Army applicants beginning
in FY81 and continuing through the present time. After exhaustive work with
records, we have data on over 600,000 applicants and over 300,000 accessions.

Predictor information consists of operational accessions records data:
ASVAB, the Military Applicant Profile for non-graduates, and some other bio-
data. Performance data consist of end-of-course training data reported by
the schools (FY81 only), SQT data, and data from the Enlisted Master File
(attrition, promotion, disciplinary actions, awards, etc.). The file also
includes test data on every soldier to whom we administer our predictor or
performance measures during pilot, field, or FY85 test administration.

The importance of the LRDB is based on the rapid, svstematic access it offers
to many kinds of data. It can provide, for many Mc5, rapid answers to ques-
tions because new data do not have to be collected. Further, it is a proto-
type of the kind of data system that could be a powerful personnel management

j: tool. A ccmplete description of the LRDB can be found in Wise, Wang, and
;? Rossmeiss1, 1983,

>

j{ First Iteration Completed. The first iteration of the data ccllection
39 specified in the research design is complete. This included the analysis of
! the validity of the current ASVAB as a predictor of MOS training and first-
2 tour SOT performance. The results were based on a sample in excess of 60.000

.
v
<.

L,"‘.'
e
F y)

soldiers. They demonstrated the validity of the nine operational ASVAB
composites, with a median validity of .48 for training and SQT combined.
Further, the results showed that a change in the composition of two
composites--CL (clerical) and SC (surveillance and communication)--produced
an increase in predictive validity. The results are summarized in Figure 11,
and described in detail in McLaughlin et al., 1984 (see Chapter IV). Some of
the larger MOS selected by the CL and SC composites are shown in Figure 12.
The Army scheduled operational use of these new composites for October 1984,
improving the prediction of performance of 20.000 soldiers entering each
year.
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Combined Criteria Training Criteria SQT Criteria
Cluster Current Alternative Current Alternative Current Alternative

of MOS

CL 48 56 40 47 49 58
co 44 44 36 35 44 45
EL 47 48 40 41 45 46
FA 48 50 35 36 45 48
GM 47 48 52 52 40 46
MM 48 49 44 44 45 53
OF 48 49 35 36 50 8]
SC 45 50 34 35 47 53
ST 58 58 54 54 55 56

Figure 11. Predictive Yalidities for FY81/82 Soldiers

CL Composite
o /1L Administrative Specialist
o 76C Equipment Records and Parts Specialist

o 76Y Unit Supply Specialist

SC Composite
e 05B Radio Operator
o 05C Radio Teletype Operator

o 72t Combat Telecommunications Center Operator

Fiqure 12. Examples of MOS Using the CL or SC Composites




The utility of any selection or classification effort is an important issue,
and there has been a significant rebirth of interest in this area in the last
five years. Using an estimation tec!inique developed by Schmidt, Hunter,
McKenzie, and Muldrow {15379), Rossmeis:1* estimated the dollar value of the
Army's change in the CL and SC composites to be $5,000,000 per year. We have
also extended our effort toward better ways to evaluate the unility of
selection and classification efforts. Recent work h» CTaton, Wing, and
Mitchell (see Chapter IV) provided an extension to the Schmidt et al. method
which appears to be more appropriate in military settings, as well as an
entirely new method. Qur results with these two methods ("superior
equivalents” and ‘"systems effectiveness") are compared to those of the
Schmidt et al. method (SDy estimation) in Table 3 (an r = .3 and selection
ratio of .5 were assumed). Last, Sadacca and Campbell** are making
substantial progress, with a utility effort designed to evaluate the relative
worth of various levels of performance within and between M0S. Their pilot
efforts have used the 50th percentile infantryman as a standard. Table 4
illustrates some of their first results.

-

Table 3. Estimates of SD$ and Examples of Utility

us or us or
snsa utilityd utilityd
- per tank per system
(Ws = 1) (Ws = 2.500)

(B

§28 Zstimation Techaigue

Group ! 48 $20,000 $ 4,300 $12,000,300
Group 2 40 $60,000 $14,400 $36,000,000

Superior Zquivalents Technigue

Using Pay and Allowance
Estimatas of Y80

Group 1 52 $25,7C0 $ 56,200 $15,000,209
Group 2 45 $26,700 § 5,400 $15,003,C00

Using SO$ Zstimates
of ¥5U

Group 1 52 $25,700 $ 5,400 $16,000,CC
sroup 2 45 $31,100 S 7 503 $13,700,220
Systen iffectiveness Technigue  -- $62,000 $14,800 $36,000,300
Salary Percentage Tecnnique -- $12,000 $ 2,9C0 $ 7,220,000
3 Qounged 20 nearest hundred deliars,
2 Rounded %3 neirect nundred thousand doliars,

¥ Reported by P.G. Rossmeissl in ARI Research Highlights, June 1284,

** Reported by R. Sadacca and J.P. Campbell in a paper prepared for a
oriefing in October 1984,
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Table 4. Scale Yalues of MOS/Performance iLevel
Hypotheiical Soldiars a
(50th Percentiie Infantrymen = 1.0; n = 8 Judges)
Percentile Scale Qilferencs
MQOS _1_9_ _52 .39. (90-30) (50-10)

Administrative Specialist (71L) . .10 23 .45 .23 .13
Ammunition Specialist (558) a7 .49 1.01 .52 32
Carpentry & Masonry Specialist (51B) .09 21 43 22 12
Chemicai Operations Specialist (54E) .25 .70 1.51 A1 .44
Food Service Specialist (94B) .10 .23 .53 .20 .13
Light Wheel Veh./Power Gen. Mech. (638) .16 .43 75 .32 27
Medlcal Spcialist (918) 21 .58 1.29 71 37
Military Police (258) a7 .34 66 .32 L3
Motcr Transport Qperator (64C) a2 37 .68 31 .25
Petrol. Supply Specialist (76W) .13 31 1 .40 .13
Radio Teletype Operator (85C) .15 41 .91 .50 2
TOW/Dragon Repairer (27E) 23 84 1.25 .62 .41
Unit Supply Specizlist (76Y) .08 23 .45 22 .15
Util. Heli, Repairer (67N) 17 .52 1.06 54 - .35

Average .42 25
Infantryman (11B) 34 1.00 2.01 1.01 .66
Armer Crewman (12E/K) .42 1.28 2.71 1.43 .86
Cannon Crewman (138) .28 J3 1.53 .78 .46
Mangads Crewman (163) 27 .72 1.28 .54 .45
Combat Engineer (128) .25 72 1.46 g4 .46

Average .90 .58
@ Workshops 4 and 5

We expect that the research will result in a substantial savings and improved
readiness. Ultimately we hope our utility efforts will converge, providing
data in several forms. We would like to be able to talk about the results in
terms of dollar benefits compared to research and implementation costs.
Implementation of new predictor tests and evolution of the personnel system
will be costly. Credible data will be needed upon which to base implementa-
tion decisions. But, more important, we wish to observe, and quantitatively
describe, a significant return in terms of increased individual and system
performance. We want to be able to discuss savings in terms of increased
weapons systems effectiveness comparable to that obtained by adding weapons
system units (tanks, howitzers, etc.) operated at current onroficiency levels.
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Outcome. The most important outcome from the research is increased perfor-
mance. Together, better predictor and performance tests will substantially
improve the performance of the Army in the field. Further, the research will
better quantify the meaning of good and poor performance. It is also
expected to greatly reduce personnel costs, and provide the Army's personnel
managers with a powerful tool for evaluation and control. Overall, the
system should improve the readiness of the Army, and the performance satis-
faction and career opportunities of individual soldiers. We believe these
gains are achieved most efficiently through a single integrated effort.

Project Administration

The overall organization and structure of the Project A research continued
unchanged in FY84. For administrative purposes, Project A is organized
into major tasks (Task 1, Validation; Task 2, Developing Predictors of Job
Performance; Task 3, Measurement of School/Training Success; Task 4,
Assessment of Army-wide Performance; Task 5, Develop MOS-Specific
Performance Measures; Task 6, Management). The research efforts under the
various tasks are interrelated and integrated through the continuous
oversight of Task 6 in-house and contractor staffs as well as the regular
program of Interim Progress Review (IPR) meetings and discussions.

Contract Amendment. ARI Research Report 1332, "Improving the Selection,
CTassification and Utilization of Army Enlisted Personnel--Project A:
Research Plan" (May 1983), specified a number of changes to the original
scope of work described in the RFP. These changes required that an
amendment to the contract be formulated and approved to bring it into
conformance with the Project A Research Plan.

The amendment provides for a shift in focus to future cohorts (from the
FY81/82 and FY84/85 cohorts to the FY83/84 and FY86/87 cohorts). It also
specifies the additional work entailed in:

e Acquiring school data on the FY83/84 cohort for predictor and
criterion development.

o Conducting validity analyses of FY81/82 cohort data in support of
mandated Aptitude Area Composite recommendations.

o Conducting Jjob and task analyses to support new ‘“cluster”
constructs, and identifying the focal MOS.

o Preparing detailed analyses and justification to support the
sampling strategy (and the resultant Troop Support Requests).

o Accomplishing a "Preliminary Battery" identification and test phase
in the predictor development and test research program.

o Acquiring, wusing, and maintaining psychomotor/perceptual test
equipment in the new predictor Trial and Experimental Battery
research and development prograi.

o Expanding the utility research program to include the require-
ments for development of "monetization" metrics.

......



® Extending the research schedule through 1991 to retain the
objective of analyzing second-term validity data on the second
(FY86/87) main cohort.

In December 1983, ARI informed the consortium managers that funding plans
for the second year of contract performance would have to conform to
funding limitations and that the research program activities would have to
be adjusted accordingly. Concurrent with accommodating to FY84 fund
limitations, it was determined that the estimate of resources required for
scientific quality assurance and control, interim product development and
exploitation, an expanded program of communications and reporting, and
maintenance of intertask coordination and interface was insufficient for a
program of this scope and complexity. Accordingly, the amendment to the
contract provided vresources for meeting these new requirements and
constraints.

An amendment proposal fecr the contract was provided to ARI 20 April 1984
and subjected to an intensive review and evaluation process. On 28
September 1984 the amendment was approved and was incorporated into the
contract.

Psychomotor/Perceptual Test Equipment. Included in the changes noted above
was a requirement for an extensive investigation of psychomotor/perceptual
constructs to meet the objective of researching the broadest spectrum of
potential predictors, thereby providing a better possibility of improving
on the ASVAB. Implementing this decision required the acquisition, use,
and maintenance of psychomotor/perceptual equipment for development work
and the subsequent major data collections planned for the FY83/84 and
FY86/87 main cohorts.

During FY84, all of the procedures and requirements of AR 18-1, governing
the acquisition of computers, were fully complied with; this included the
development and provision of a satisfactory Mission Element Need Statement
(MENS), an Acquisition Plan, and an Economic Analysis supporting and justi-
fying the requirement for the psychomotor/perceptual testing equipment.
These documents were reviewed by the cognizant Army organizations, and the
acquisition was approved 2 August 1984 by the Assistant Secretary of the
Army (Financial Management).

Personnel Changes. During the course of the second year's work a number of

personnel cnanges were effected in the Governance Advisory Group. BG W.
C. Knudson (Office of the Deputy Chief of Staff for Operations and Plans)
and BG Frederick M. Franks, Jr. (USAREUR) were designated as U.S. Army
Advisors. In addition, Dr. W. S. Sellman replaced Dr. G. T. Sicilia as the
DOD Interservice Advisor. These changes are reflected in Figure 13.

There were also changes in assignments for the ARI Task Monitors and
consortium Task Leaders and other key personnel. The assignments for these
monitor/leader positions at the end of FY84 are reflected in Figure 14, To
help in providing the best advice and evaluation of task activities, members
of tne Scientific Advisory Group agreed to place special emphasis on specific
tasks and monitor task progress at semiannual in-progress reviews. Or. Linn
is aligned with Task 1, Ors. Humphreys and Uhlaner with Task 2, Dr. Hakel
with Task 3, Dr. Bobko with Task 4, and Ors. Cook and Tenopyr with Task 5.
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Organization of the Following Chapters

The second year's work is described in detail in the following chapters of
this report: Chapter II, School and Job Performance Measurement; Chapter
I11, Predictor Measurement; Chapter IV, Validation.

The second year of Project A can be characterized primarily as a development
and tryout phase for the new measures we are seeking to develop. It involved
investigation and resolution of some troublesome methodological issues, then
the subsequent conduct of both computer-oriented research on existing data
and empirical studies in the field to obtain new data. It was primarily a
process of trial-and-revision, trial-and-revision. It was not a period in
which we expected to end up with a large number of finished products. Even
so, we could document numerous units of work that had both immediate utility
for the Army and broad interest for other researchers in personnel systems.

In each chapter the primary research accomplished in the area is summarized.
The summary is followed by any reports or papers produced in the area during
the year. Only abstracts are provided if the work has been published
previously. Appendix material for certain reports included in this volume is
supplied in ARI Research MNote 85-14. A synopsis volume based on selected
sections of this document is available as ARI Research Report 1393, It
summarizes the work and contains abstracts of the documents presented in full
in this volume.

Associated Reports and Papers

The annual report for the first year of Project A was published in companion
volumes, and the database plan was also published.

(1) The planning, initial operations, and preliminary work on predictor
criterion development during the first year of Project A were described ia an
ARI Research Report prepared by the ARI and consortium scientists directing
the project. '

(2) Supplementing the preceding report was a technical appendix
published as an ARI Research Note. This volume, edited by Eaton and Goer,
described the first year of Project A research in more detail and included a
variety of technical papers prepared during that year.

(3) The development and long-range plans for the Project A longitudinal
research database were described by Wise, Wang, and Rossmeissl in an ARI
Research Report, which provided details on both content and procedures.

(4) A paper prepared by Eaton to summarize the first 1§ months of work
on Project A has been amplified and updated for later presentations, and as

v

the basis for Chapter I of the present report.
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ARI Research Report 1347*
IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION OF
ARMY ENLISTED PERSONNEL: ANNUAL REPORT

Human Resources Research Organization
American Institutes for Research
Personnel Decisions Research Institute
Army Research Institute
(October 1983)

This Research Report describes the research performed during the first
year of a project to develop a complete personnel system for selecting and
classifying all entry-level enlisted personnel. In general, the first year's
activities have been taken up by an intensive period of detailed planning,
briefing advisory groups, preparing initial troop requests, and beginning
comprehensive predictor and criterion development that will be the basis for
later validation work. A detailed description of the first year's work,
including technical papers, is contained in the Annual Report Technical
Appendix, ARI Research Note 83-37.

* Available from Defense Technical Information Center, 5010 Duke Street,
Alexandria, YA 22314, Phone: (202) 274-7633. Order Document No. ADA141807.



ARI Research Note 83-37*
IMPROVING THE SELECTION, CLASSIFICATION, AND UTILIZATION OF
ARMY ENLISTED PERSONNEL: TECHNICAL APPENDIX
TO THE ANNUAL REPORT

Newell K. Eaton and Marvin H. Goer (Editors)
(October 1983)

This Research Note describes in detail research performed during the
first year of a project to develop a complete personne! system for selecting
and classifying all entry-level personnel., Its purpose is to document, in
the context of the annual report, a variety of technical papers associated
with the project. 1In general, the first year's activities have been taken up
by an intensive period of detailed planning, briefing advisory groups,
preparing initial troop requests, and beginning ccmprehensive predictor and
criterion developmunt that will be the basis for later validation work.
Research reports associated with the work reported are included.
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* Available from Defense Technical Information Center, 5010 Duke Street,
Alexandria, VA 22314. Phone: (202) 274-7633. Order Document No.
ADA137117.
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ARI Research Report 1356*
NEVELOPMENT AND VALIDATION OF ARMY
SELECTION AND CLASSIFICATION MEASURES
PROJECT A: LONGITUDINAL RESEARCH DATABASE PLAN

Lauress L. Wise and Ming-mei Wang
(AIR)
Paul G. Rossmeiss]
(ARI)
(December 1983)

This Research Report describes plans for the development of a major
longitudinal research database. The objective of this database is to support
the development and validation of new predictors of Army performance and also
new measures of Army performance against which the new predictors can be
validated. This report describes the anticipated contents of the database,
editing procedures for assuring the accuracy of the data entered, storage and
access procedures, documentation and dissemination procedures, and database
security procedures.

-, * Available from Defense Technical Information Center, 5010 Duke Street,
- Alexandria, VA 22314. Phone: (222) 274-7633. Order Document Nc.
NG ADA143615. The plan was included in the FY83 annual report (AR] Research
NS Note 853-37) prior to publication as a Research Report.

25

.......... . amify W] Swe ca e

- R T S T e o O A R L S R S L L
e e e o A A e e O

b TSRS ARL SRR GR N », N e LY
i“.fm‘..&‘ A, 'Mﬂhm&x:}fd ; e M i M

<.
- g tgw,n

----- S
RTRANION

- - - ™ = >
T SR Y Y



A dad

£y

-
.
T

..
TP

F Oy

THE U.S. ARMY RESEARCH PROJECT TO IMPROVE
SELECTION AND CLASSIFICATION DECISIONS*

Newell K. Eaton
(ARI)

This paper provides an overview of the Army's Project A: Improving the
Selection, Classification, and Utilization of Army Enlisted Personnel, and
summarizes the results from the first 18 months of work. This major research
effort will tie together the selection, classification, and job allocation of
eniisted soldiers so that personnel decisions can be made to optimize
performance and the utilization of individual abilities. Many activities are
under way to improve predictor validity and performance measurement.
Improved individual recruiting, performance, and retention are expected
because the system will be designed to make the best match between the Army's
needs and the individual's qualifications.

* Paper presented at the National Security Industrial Association Conference
on Personnel and Training Factors in System Effectiveness, in Springfield,
Virginia, 1-3 May 1984. It is an expansion and update of a paper written
earlier by N.K. Eaton and E.J. Schmitz for presentation at the QRSA/TIMS
Joint National Meeting in Orlando, Florida, 7-9 Novernber 1983. The full text
is not presented here because it was published in *he proceedings of the
Naticnal Security Industrial Association and is the ba=is of the preceding
Chapter I, "Introduction to Current Army Selection and Classification
Research."”




IT. SCHOOL AND JOB PERFORMANCE MEASUREMENT
John C. Campbell

The overall objective for criterion measurement within Project A is to
develop a broad array of valid and reliable criterion measures that reflect
all major factors of job performance for first-tour enlisted personnel.
These should constitute state-¢f-the-art criteria against which selection
and classification measures can be validated. Within this general
objective the more specific purposes are to (a) determine the relationship
of training performance to on-the-job performance, (b) measure performance
“hands-on" by standardized simulations and work samples, and (c) compare
rating scales, knowledge tests, and standardized work samples as
alternative measures of specific task performance.

Project A is being conducted on a carefully selected sample of 19 MOS, as
previously described. Using large samples of individuals from each of
these 19 MOS, a major concurrent validation will be conducted in 1985 and a
longitudinal validation will begin in 1986. Criterion measures that are
specific to a particular MOS are being developed in "batches." The first
batch (designated A or X) includes four MOS, the second batch (B/Y) five
MOS, and the third batch (Z) 10 MOS.

Objectives for FY84

As described in the FY83 annual reports, Project A criterion development
was at the following point at the beginning of the project's second year,
in October 1983:

e The critical incident procedure had been used with two workshops
of officers to develop a first set of 22 dimensions of Army-wide
rating scaies, as well as an overall performance scale and a
scale for rating the potential of an individual to be an
effective NCO.

e The critical incident procedure had also been used to develop
dimensions of technical performance for each of the four MOS in
Batch A (13B, carnon crewman; 64C, motor transport operator; 71L,
administrative specialist; 95B, military police).

¢ A painstaking process had been used to select the pool of 30
tasks in each Batch A MOS that would be subjected to hands-on
and/or knowledge test measurement. After preparing job task
descriptions, the staff used a series of judgments by subject
matter experts (SME), considering task importance,  task
difficulty, and intertask similarity, as the basis for selecting
the final sets of tasks.



¢ On the way to developing norm-referenced training achievement
tests for each of the 19 MQS, the staff had visited each
proponent school and developed a description of the objectives
and content of the training curriculum. They had also used Army
Occupational Survey Program information to develop a detailed
task dascription of job content for each MOS. After low-
frequency elements were eliminated, SME judgments (N = 3-6) were
used to rate the importance and error frequency for each task
element. Approximately 225 tasks were then sampled propor-
tionately from MOS duty areas. Consequently, at the end of FY83
we had a refined task sample for each MOS and systematic
descriptions of the training program against which to develop a
test item budget.

¢ A preliminary analysis had been made of the feasibility of
obtaining archival performance records from the computerized
Enlisted Master File (EMF) and the Official Military Personnel
File (OMPF), which is centrally stored on microfiche. Because
the OMPF data were incomplete, the staff decided to examine a
sample of 201 Files (Military Personnel Records Jacket) to
determine whether these files would be a more useful source of
information.

The principal objectives for criterion development for FY84 were as
follows:

{1) Use the information developed in FY83 to construct the initial
version of each criterion measure.

(2) Pilot test each initial version and modify as appropriate.
(3) Evaluate the criterion measures for the four MOS in Batch A in a

relatively large-scale field test (about 150 enlisted personnel
in each MOS).

Construction of Initial Measures

Army-Wide Rating Scales. An additional four critical incident workshops
involving /7 officers and NCOs were conducted during FYB4., On the basis of
the critical incidents collected in all workshops, a preliminary set of 15
Army-wide performance dimensions was identified and defined. Using a
combination of workshop and mail survey participants (N = 61), the initial
set of dimensions was retranslated and 11 Army-wide performance factors
survived. The scaled critical incidents were used to define anchors for
each scale, and directions and training materials for raters were developed
and pretested.

During the same period scales were developed to rate overall performance
and individual potential for success as an NCO. Finally, rating scales
were constructed for each of 14 common tasks that were identified as part
of the responsibiiity of each individual in every MCS.
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MOS-Specific BARS Scales. Four critical incident workshops involving 70-75
officers and NCCs were completed for each of the MOS in Batch A and Batch
B. A retranslation step similar to that for the Army-wide rating scales
was carried out, and six to nine M0S-specific perforimance rating scales
(Behaviorally Anchored Rating Scales, BARS) were developed for each MOS.

Directions and training materials for scales were also developed and
pretested.

Hands-On Measures (Batch A). After the 30 tasks per MOS were selected for
Batch A, the two major development tasks that remaired before actual
preparation of tests were the review of the task lists by the proponent
schools and the assignment of tasks to testing mode (i.e., hands-on job
samples vs. knowledge testing).

The completeness and representativeness of the task lists were officially
reviewed by the proponent school. Three of the reviews were conducted by
mail and one through on-site briefing. Only slight changes were imade in
the task lists as a result of the reviews.

For assignment of tasks to testing mode, each task was rated by three to
five project staff on three dimensions:

® The degree of physical skill required.

o The degree to which the task must be performed in a series of
steps that cannot be omitted.

@ The degree to which speed of performance 1is an important
indicator of proficiency.

The extent to which a task was judged to require a high level of physical
skill, a series of prescribed steps, and speed of performance determined
whether it was assigned to the hands-on mode. For each MOS, 15 tasks were
designated for hands-on measurement. Job knowledge test items were
developed for all 30 tasks.

The pool of initial work samples for the hands-on measures was then
generated from training manuals, field manuals, interviews with officers
and job incumbents, and any other appropriate source. Each task "test" was
designed to take from 5 to 10 minutes and was composed of a number of steps
(e.g., in performing cardiopulmonary resuscitation), each of which was to
be scored "go, no-go" by an incumbent NCO. A complete set of directions
and training materials for scorers was developed; scorer training is
thorough and is intended to take the better part of one day. The initial
hands-on measures and scorer directions were then pretested on 5 to 10 job
incumbents in each MOS and revised. They were readv for administration to
the field test samples during the summer and fall of 1984.

M0S-Specific Job Knowledge Tests (Batch A). Concurrently, a paper-and-

pencil, multiple-choice job knowledge test was developed to cover all of
the 30 tasks in the MOS lists. The item content was generated on the basis
of training materials, job analysis information, and interviews, with 4 to
1C items prepared for each of the 30 tasks. For the 15 tasks also measured



hands-on, the knowledge items were intended to be as parallel as possible
to the steps that comprised the hands-on mode. The knowledge tests were
pilot tested on approximately 10 job incumbents per MOS. After revision
they were deemed ready for tryout with the field test samples.

Task Selection and Test Construction for Batch B. By the end of FY84,
basic task descriptions had been developed for Batch B in a manner similar
to that used for Batch A, that is, the CODAP (Comprehensive Occupational
Data Analysis Program) and Soldier's Manual descriptions had been merged,
edited to a uniform level of specificity, and evaluated for completeness
and currency. The task descriptions have not yet been submitted to SME
judgments of difficulty, importance, and similarity. The remaining steps
of task selection, proponent review, assignment to testing mode, and test
construction are scheduled for FY85. In addition, for Batch B a formal
experimental procedure is being used to determine the effects of scenario
differences on SME judgment of task importance. The design calls for 30
SMEs to be randomly assigned to one of three scenarios (garrison
duty/peacetime, full readiness for a European conflict, and an outbreak of
hostilities in Europe). The implications of scenario differences are
discussed later in this section.

Training Achievement Tests (Batch X). During FY84 generation of refined
task lists for each of the 19 MOS 1n the Project A sample continued. For
each MOS in Batch X (same MOS as Batch A), an item budget was prepared
matching job duty areas to course content modules and specifying the number
of items that should be written for each combination. An item pool that
reflected the item budget was then written by a team of SMEs contracted for
that purpose. Next, training content SMEs and job content SMEs judged each
item in terms of dits importance for the job (under each cf the three
scenarios, in a repeated measures design), its relevance for training, and
its difficulty. The items were then "retranslated" back into their
respective duty areas by the job SMEs and into their respective training
modules by the training SMEs. Items were designated as "job only" if they
reflected task elements that were described as an important part of the job
but had no match with training content; such items are intended to be a
measure of incidental learning in training.

Once the sample of task elements was determined for each MOS and the items
written and edited for basic clarity and relevance to the training, the
jcb, or both, the pool was ready for tryout with the field test samples of
incumbents and a sample of 50 trainers from each MOCS.

Administrative (Archival) Indices. A major effort in FY84 was a systematic
comparison of information found in the Enlisted Master File (EMF), the
O0fficial Military Personnel File (OMPF), and the Military Personnel Records
Jacket (201 File). A sample of 750 incumbents, stratified by MOS and by
location, was selected and the files searched. For the 201 Files the
research team made on-site visits and used a previously developed protocol
to record the relevant information. A total of 14 items of information,
including awards, letters of commendation, and disciplinary actions seemed,
on the basis of their base rates and judged relevance, to have at least
some potential for service as criterion measures. Unfortunately the
microfiche records appeared too incomplete to be useful and search of the
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201 Files was cumbersome and expensive. It was decided to try out a
self-report measure for the 14 administrative indices and compare it to
actual 201 File information for the people in the field trials.

Batch A(X) Field Tests

The goal for the FY84 criterion field tests was to obtain enough
information to permit relatively stable estimates of item and scale
statistics, reliability indices, and scale/test intercorrelations. On the
basis of these data, the array of criterion measures must be reduced to fit
the time available (16 hours for Batch A/X and Batch B/Y MOS) for the
FY83/84 concurrent validation sample which will he tested during the summer
of 1985. The reduction must be accomplished by eliminating items and
scales with psychometric deficiencies that cannot be fixed, redundant
measures, and (if necessary) the least crucial parts of the criterion
space.

Field Test Criterion Battery. The complete array of specific criterion
measures that was actually used at each field test site is given below.
For each rating scale every effort was made to obtain a complete set of
supervisor, peer, and self ratings. This may very well be the most
comprehensive array of performance measures ever used in a personnel
research project.

A. MOS-Specific Performance Measures

1) Paper-and-pencil tests of knowledge of task procedures
consisting of 4-10 items for each of 30 major job tasks for
each MOS. item scores can be aggregated in at least the
following ways:

Sum of item scores for each of the 30 tasks.

Sum of item scores for common tasks.

Sum of item scores for MOS unique tasks.

Sum of item scores for 15 tasks also measured hands-on.

2) Hands-on measures of 15 tasks for each MOS.

- Individual task scores.
- Total score for common tasks.
- Total score for unique tasks.

3) Ratings of performance on each of the 15 tacks measured via
hands-on methods by:

- Supervisors
- Peers
- Self




4) Behaviorally anchored rating scales of 5-9 performance
dimensions for each MOS by:
- Supervisors
- Peers
- Self

5) A general rating of overall job performance by:
- Supervisors
- Peers
- Self

B. Army-Wide Measures

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

a) Technical Knowledge/Skill

b) Initiative/Effort

c) Following Regulations/Orders
d) Integrity

e) Leading and Supporting

f) Maintaining Assigned Equipment
g) Maintaining Living/Work Areas
h) Military Appearance

i) Physical Fitness

j) Self-Development

k) Self-Control

2) A rating of general overall effectiveness as a scldier by:
- Supervisors
- Peers
- Self

3) A rating of NCO 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

5) A l4-item self-report measure of certain administrative
indices such as awards, letters ¢f commendation, and
reenlistment eligibility.

6) The same administrative indices taken from 201 Files.

7) Attrit/not attrit during the first 180 days.
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The Field Test Samples. The field test data were collected at different
sites over a period of four months. Data for administrative specialists
and military police were collected in U.S. installations during May, July,
and August of 1984. Data on cannon crewmen and motor transport operators
were obtained from two sites in Germany during August and September of
1984. The breakdown of subjects by MOS and by 1location is shown in
Table 5. A1l subjects were incumbent enlisted personnel who had been in
the Army 12 to 24 months.

Table 5. “BATCH A" FIELD TEST SAMPLES

MOS N
Adninistrative Specialists (71L) 129
Fort Pol¥ 60
Fort Hoocd 48
Fort Riley 21
Military Police (958B) 113
Fart Polk 42
Fort Hood 42
Fort Riley 29

Cannon Crewmen (13B)
Herzobase 150

Motor Transport Operators (64C)
Mannheim 155

Total 547

Procedure.  Staff members worked closely with the point of contact to
secure testing sites, assemble equipment, and gain the cooperation of
support personnel. The week before data collection, a project team visited
the site to make sure everything was ready and to train the scorers of the
hands-on measures. The tests and rating scales were administered by
project personnel. Each participant was tested on each measure during a
2-day testing period. Approximately half the participants returned 6-i2
days later and were retested on the hands-on measures. Every effort was
made to obtain at least two supervisors and two peers to serve as raters
for each incumbent on the rating scale measures. However, only one scorer
was used for each hands-on task and scorers differed across tasks.

Analyses: Field Test Data. By the end of FY84, the field tests had been

completed but the analyses of the data had not yet begun. To proceed from
the current array of criterion measures to the set of measures to be used
in the FY83/84 concurrent validation during 1985, a "“Criterion Measures
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Task Force" composed of appropriate consortium and ARI scientists and
outside scientific advisers is being assembled. Their assignment is to
systematically review the field test data and, through a series of decision
mestings, eliminate poor quality or redundant measures, authorize
revisions, and eventually make the reductions necessary to meet the
concurrent validation time constraints. The first major meeting to review
the field test data analysis was scheduled for November 1984.

Arriving at the criterion composites for the FY83/84 cohort validation is
not the goal at this stage, those decisions will be a function of the
FY83/84 concurrent validation data. The overall analysis objective is to
reduce the amount of criterion measurement to fit the available time and at
the same time maintain as broad a coverage of the criterion space as
possible.

The specific objectives for the Criterion Measures Task Force are:

o Identify criterion measures that can be eliminated on the basis
of poor psychometric quality or redundancy.

e Specify a prioritized list of options for reducing the Batch A

criterion measures to fit the time constraints of the 1985
concurrent validation.

Confirmatory Analysis: A Beginning

After all analyses of the field test data are complete, Project A can take
another step toward one of its major criterion development goals, the
further refinement of the working model of soldier effectiveness. This
could be done by first presenting the complete results of the field tests
at a meeting of key task scientists and discussing them thoroughly. Next,
task scientists would generate their own model of the criterion space.
This would consist of naming and offering a definition for the latent
variables, specifying how they are best measured by the available criteria,
and describing any important features of the criterion space that he or she
thinks are worth noting (e.g., "it is hierarchical in the following way

.."). Then a Delphi procedure could be used to show each model to
everyone else and have each task leader produce a revised model. The
revised mocels could be discussed at another group meeting to find out
where there is agreement and disagreement about what the criterion space
looks 1like. On the basis of that meeting, one or more alternative
structural models that could be put to a confirmatory analysis in the
FY83/84 cohort sample would be produced.

Discussion and Conclusions

As has been noted, the major accomplishments in criterion developrment for
FY84 were:

(1) Construction, for four military jobs, of the initial operational
versions of the largest and most comprehensive array of job
performance criterion measures in the histo-y of personnel
selection/classification research.




(2) Revision and refinement of each measure through pilot testing.

(3) Development and pilot testing of training materials for raters
and test administrators.

(4) Completion of a comprehensive field test of all criterion
measures for four MOS, which involved two days of testing for
approximately 600 job incumbents in several locations in the
continental United States and in Europe.

(5) Preparation of the field test data for analysis.

o Consequently, we now have the information necessary for making final
o revisions and for <creating the final array of operational criterion
measures for use for four MOS in the FY83/84 cohort concurrent validation
during the summer of 1985. There is also an operational plan for how to
analyze the field test data and an operational decisionmaking procedure for
: the final selection of criterion measures to be used in the concurrent
W) validation.

During the past year a number of special issues have arisen that bear on
criterion development in Project A. Some have been resolved and some are
still under discussion. None have precise answers or are completely
scientific in nature.

Scenario Effects. At several pcints in Project A, raters or SMEs are being
asked to make judgments about such things as (a) the relative importance of
specific job tasks to an MOS, (b) the relative importance of a knowledge
1 test item for the objectives of a particular AIT program, (c) the degree of
= effective job performance reflected in a particular critical incident, (d)
< the job proficiency of a ratee on specific performance factors, and (e) the
i relative value (i.e., utility) of different job performance levels across
MOS (e.g., How much more or less valuable to the Army is high perfcrmarce
for administrative specialists vs. low performance for motor transpert
operators?). It is often asserted that such judgments can be made
meaningfully only when the context for the judgment (i.e., the scenario) is
specified for the judge. For example, the relative importance of a
specific task in the array of tasks that comprise an MOS can be Jjudged only
when the SME knows the context in which the task is to be performed (e.g.,
peacetime, wartime, field exercises).

:j There are two major reasons why differential scenario effects, if they
oy exist, would be important for Project A. '

First, they would influence the selection of content for all the criterion
weasures that we are using. For example, if job tasks vary in importance
depending on the scenario, and hands-on or knowledge tests of task
proficiency are to be constructed, then a wider variety of tasks may have
to be included in the hands-on measure or knowledge test. Tnat is, more
items would be needed to cover all the imrortant tasks if the subset of
important tasks is not the same under each scenario.
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Second, if the relative importance weights (i.e., utilities) for different
MOS and for different performance levels within MOS vary substantially as a
function of major scenario changes, then the selection/classification
algorithm must incorporate different sets of utility weights which can be
changed as the mission needs of the Army change.

To account for scenario differences in the selection of content for the
MOS-specific job performance measures and the MOS-specific training
performance measures, the following steps are currently being undertaken.
For the five MOS in Batch B (same MOS as Batch Y), scenario effects on SME
judgments of task importance are being studied experimentally. A total of
30 SMEs will be randomly assigned to one of three different scenarios,
which are shown in Figure 15. Mean differences in importance ratings (by
task and task cluster) will then be compared across scenarios. The same
three scenarios are being used in a repeated measures design to study
scenario eifects on judgments of item relevance for the knowledge tests to
be used in Batch Y and Batch Z; SMEs are being asked to judge the relative
importance of each knowledge test item for the content of the job. Each
SME makes three importance judgments for each item corresponding to the
three scenarios.

Results from the above steps will be used to determine whether scenario
effects do in faci exist, and if so, for what types of tasks they are
largest (e.g., common vs. MOS-specific). Preliminary results indicate that
scenario effects on importance judgments are significant for certain kinds
of tasks within some MOS. In particular, for non-combdt support MOS the
common tasks become more important and the MOS-specific tasks scmewhat less
important under a conflict rather than peacetime scenario.

Since some scenario effects do exist, the resolution has been to select
tasks and test items that accommodate the differences. The preliminary
data suggest that this should be possible within the constraints imposed by
the FY83/84 concurrent validation design.

Multi-Method Measurement. In virtually any research prcject it is very
desirable if the major variables can be measured by more than one method.
In Project A, MOS-specific task performance is being assessed by three
different methods (i.e., ratings, hands-on tests, and knowledge tests).
Since testing time is not unlimited, a relevant issue is whether mulitiple
measures shouid be retained for the concurrent validation at the expense of
breadth of coverage, or vice versa. The relevant analyses that will inform
this decision are not yet available, but the prevailing strateqy is to do
everything possible to preserve multiple measurement. '

Weighting Criterion Components. Several measures in the critericn array

are made up of component scores in the form of subtests on performance on
compiete tasks, as in the hands-on measures. A general issue concerns
whether such ccmponents (e.g., the 15 separate hands-on tasks) sh2uld be
differentially weighted before being combined into a total score. The same
question arises when the aim is to combine specific criterion measures
(e.g., ratings, knowledge tests, hands-on tests) into an overall composite
for test validation.




1) Your unit is assigned to a U.S. Corps in Europe. Hos-
tilities have brokeun out and the Corps' combat units are
engaged. The Corps' mission is to defend, then re-
establish, the host country's border. Pockets of enemy
airborne/heliborne and guerilla elements are operating
throughout the Corps sector area. The Corps maneuver
terrain is rugged, hilly, and wooded, and weather is
expected to be wet and cold. Limited initial and reac-
tive chemical strikes have been employed but nuclear
strikes have not been initiated. Air parity does exist.

2) Your unit {is deployed to Europe as part of a U.S.
Corps. The Corps' mission is to dzfend and maintain the
host country's border during a period of escalating hos-
tilities. The Corps maneuver terrain 1is inhibiting,
weather is expected to ve inclement. The enemy approxi-
mates a combined arms army and has nuclear and chenmical
capability. Air parity does exist. Enemy acheres to

same environmental and tactical constraints as does
U.S. Corps.

3) Your unit is a TO&E Field Artillery Battalion stationed
on a military post in the Continental United States. The
unit has personnel and equipment sufficient to make it
mission capahle for training and evaluation. The train-
ing cycle includes periodic field exercises, command and
maintenance inspections, ARTEF evaluations, and individ-
ual soldier training/SQT testing. The unit participates
in post installation responsibilities such as guard duty
and grounds malintenance and provides personnel for

ceremonies, burial details, and training support to other
units.

Figure 15. Three Alternative Scenarios for SME Judgments
0f Task and Item Importance
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Two principal considerations govern the weighting of criterion components.
First, the relative weight given to a particular component of job
performance is a value judgment. Such judgments are part of the overall
question of what an organization wants its peorle to be able to do.
Weighting on other grounds, such as the relative reliability of measurement
or degree of nredictability, might produce composites in which the least
important components are given the greatest weight. Second, the literature
on differential weighting strongly suggests that if the number of
components is very large (i.e., more than 4-6), then differential weighting
makes very little difference in the psychometric properties of the total
score. Consequently, a reasonable strategy for Project A wouid be to
compare weighted vs. unweighted criterion composites to determine whether
differential weighting produces an advantage. The issue is scheduled to be
considered during FY85.

Criterion Differences Across MOS. In Project A's validation of predictor

measures for each of 19 Jobs, the extent to which the same array of
criterion measures will be used for the criterion composite in each MOS is
a relevant question. For example, would job knowledge tests be used as a
component of job performance in some MOS but not in others? This issue is
being addressed directly by the continuing effort in Project A to develop
an overall model of the efiective soldier. Within its current form, the
model specifies the same set of constructs, or basic performance factors,
for each MOS. In general, this means that very much the same measures
would be used across MOS; however, their relative weights could vary
considerably depending on the results of the MOS-specific development work
and the criterion importance judgments. For example, the criterion factors
assessed by the Army-wide rating scales could receive a much greater weight
for combat MOS than for support MOS. Again, however, the most relevant
data for informing this issue are not scheduled to be collected until FY85.

Potential Applications of FY84 Criterion Development, Products

Since Project A is an R&D project designed to produce an improved selection
and classificaticn system for U.S. Army enlisted personnel, the purpose of
criterion development is to produce optimal pertoimance measures against
which to validate new and improved selection and classification tests,
rather than to produce new methods for operational performance appraisal.
However, much of Project A's R&D work has operational implications. The
major items that flow from tine work during FY84 are as follows:

(1) The extensive work on the development of Army-wide performance
factors via the critical incident workshops will provide a means
both to confirm the validity of the current EER factors and to
refine and extend the content of the EER if the Army so desires.

(2) ihe results of the 201 File analysis would be a valuable aid in
any future attempts to refine the use of 201 File information in
making future promotion or reenlistment decisions.
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Associated Reports and Papers

We have divided Project A reports and papers associated with performance
measurement into twc categories. Those dealing with operational research
activities are presented first, while those addressing methodological
considerations follow.

Reports and papers dealing with operational research activities

(1) SQT scores were analyzed as a function of aptitude area composite
scores in four logistics MOS, in a report by Rossmeissl and Eaton.
Particular attention was paid to the SQT scores of <oldiers whose earlier
ASVAB aptitude area scores had been close to the minimum score for
eligibility to enter the MOS. This analysis made it possible to explore
the potential effects, on both numbers of eligible recruits and subsequent
probable performance levels in the MOS, of changing the minimum cutoff
score vor MOS eligibility.

(2) The advantages and the difficulties of attempting to use admin-
istrative records as a measure of a soldier's general effectiveness in the
Army were analyzed in a paper by Riegelhaupt, Harris, and Sadacca. The
record used was the Military Personnel Record Jacket (MPRJ); 38 variables
were studied to determine the amount of information that could be compiled
from these records, and the information's usefulness in establishing
criteria for effectiveness.

(3) In view of the emphasis being placed on developing ratings as a
criterion of an individual's general Army effectiveness, factors that
affect peer and supervisor ratings wece studied by Borman, White, and
Gast. How such ratings are made and how they relate tuv other means of

measuring performance are important topics on which more information is
needed.

(4)  Another approach to measuring an individual's general ~Army
effectiveness is discussed in a paper by Olson, Borman, Roberson, and
Rose. Scales to show environmental and situational influences that affect
job performance were developed, and the ratings from these scales were
compared with the results of direct measures to job performance.
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An Analysis of SQT Scores as a ?unction
of Aptitude Area Composite Scores for Logistics MOS

Paul G, Rossmeissi
and
Newell K. Eaton

US Army Research Institute
for the Behavioral and Social Sciences

The purpose of thls research was to provide {nformatlion i
the relationship Dbetween Armed 3Services Vocational Aptitude
.Battery (ASVA3) aptitude area (AA) scores and solcler perforamanze
eB the Skill Qualdifiecatisn Test (SQT) L= selwected Quartermasyer
Military Occupational Speclalitles (M0S). We hoped thatv such

nformation could prove wuseful %to the U, S. Army Quartermaster
Scheel in recommendling the AA minimum 3scores used to determine
enlistment eligidility in their MOS.

In order for a prospective 'soldier to be elizidble %o nliss
{n an Aray MOS he or she pust first obtaln a szeore equal or
greater than the minimun on the AA cemposite for that HOS. The
reason for setiting minimum ellgibllity scores {3 to {ncrease the
likelihnood tinat fndividuals selected for entry into an MOS will
be gnod performers, The basic procedure {n deteralianing the
odadaun elizidildity Scome iLs firag ta set a minfinua perfsrzancle
stvandard, or range of acceptable oerformance, and then ¢
tradeoff improved performance predictec bdy increased scsores on
valid predictor against the reduced supply cf applicants witln
nigEar prediatar scoreas, Far tnese purposes ma yvalde predicuer iw
one far which higher predicztor scores are assoclated with higher
perforaance seoresk.
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AT Ehla tlze wnE best predlickar of Aray eniilstsd perlorakeiRics
{3 the ASYVAB, a cognitlve tesz. battery used by all the services
as a basis for enlistment decsislons, It has beexr shewn t2 be
V2L id sro2s3s a large number of MOS over manvy years, Tach of the
nine AA :Vﬂ;vsi:es Riow Bled ag Usad ! By ghet Arniey ftol g@allestfeolasstiify
enlilsted peraznadl L3 soma corbizaclon of the subtests g znE
ASVA3,

Currently, the DbHest avalladle measure i a soldler's
on=the~job perfaraanze Wwithin the Arzoy Ls that soldler's ST,
The Aravy has adalnistered SQTs 2 enllisted soldliers since ASET
The SIRTS Wwere {nlttally develozsped L2 &ssess a solcler's
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ChEes Hars: a weliitien Mo sswcdifll Sest, 7 HOS pelflfis MaRel 3=
tdst 5 azd a semoanderts evaluatiom. Tn 1983 the S3T bezame 2
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Method

Sample. PFour quarteraaster school M0OS wvere gelected for
this research. These MOS were chosan because they were the oaly
ones froz this school with a sufficient numdber of soldiers for
which we had Dboth ASVAB and SQT data to perait meaniagful
analyses. The four ¥OS were 76C (Zquipnment Records and DParts
Specialist, n = 154), 76V (Material Storage and EHandling
Specialist, p = 167), 76W (Petrcleum Supply Specialist, n = 4&27)
and 948 (Food Services Specialist, n = 3536). All of the data
for this research camz2 from soldiers in these MOS who entered the
Aray betveen October 1980 and Septezder 1982.

Predictors. All of the MOS in the research sazple wuse AA
composites from the ASVAB as the standard for enlistment
eligidility, For three of the MOS (76C, 76V, and 76W) the
appropriate AA standard wvas the clerdical (CL) composite. This
composite 45 currently formed by combining three ASVAB subtests;
verbal ability (VE), numerical operationms (%0), and coding speed
(CS). The operators aad food (OF) composite, formed by combining
the «verbal ability (VE), numerical operations (N0), mechanical
comprehension (MC), and auto/shop information (AS) subtests, is

used for enlistzment into MOS 94B. These two composites,
therefore, were used as the predictor variables Iin this research.
(1f a new CL copposition, <currently wunder discussion, s

implerented, tables prepared by ARI can bde used ¢to {dentify
equivalent AA scores between the old and new CL composites).

Criteria. The criterion measures for this Tesearch were the
SQT scores obtained by the soldiers in the four 0SS for whon
ASVAR data were also availadle., As 1s the case with all recent
SQT tests, the SQTs providing data for this research were wvritten
tegsts, The SQT scores used in this research were obtained during
the first tvo quarters of the 1983 testing year.

Apalyses. Two way distridutiorn tables wvere calculated for
AA composite and SQT scores. The composite score Tange wvas
broken down {nto iatervals of fi{ve points in leangth, stavttiog et
the current cutoff score for each ¥0S. TFive point intervals were
chosen because ia the Army's existing classification systez all
curoff ascores fur ‘the AL campositers afe dnm 5 polat facrezents:

The SQT scores vere broken into four categories: scoTes less
thaa 60, scores greater than or equal to 60, scores greater than
or equal 2o 70, and scores greater than or equal to 80. An SQZ

score of 60 is considered to be passing by the Army. I{ the
total n for any colu=n (ASVAB category) was less than 25 <data
were ©npot entered for that column. Such data wvas considered,
hovever, 12 caleulating row (SQT) totals for each ¥OCS.

Results and Discussion

iy

The data from each of the four MO0S ave given 4n Tables L
through 4. PYor exaaple, Table 1 Iindicates there were 63 soldiers
{2 the 74C saz=ple with AA scores detween 95 and 99. Of these 63
soldiers, 463 had SQT scores below 60T and 54X had scorss at oT

Tadove 5021, —0f—-thesse-53_aaldiers, 223 had SQT scores a: or above

70% and 2% at or above 80I. In the entire sa=ple-there vers 15
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Table 1
Percentage of Soldiers Obtalning Given SQT Scores
3y AA Conmposite Category

M0S 76C

Composite Category

-

95-99 100-104 105-109 i
Percentage SQT Total 95-109

>= 80 2 10 6 6
>= 70 22 31 36 29
S= 60 56 - 72 646 63
<60 46 28 16 37
Sazple Size (n) 63 58 33 154

soldiers with AA scores between 93 and 109. 0f this total
sanple, 37X obtained SQT scores below 60% and 63X scores at or
above 602 on the SQT. Of the total sample of 154 soldiers 292
had SQT scores at or above 70X and 6% 2t or adove 302. Tadles 2
through 4 can be {nterpretad sinilarly. Tadle S5 presents a
suamary of the data for the total sample from each of the four
MOS.,

Three things should be =noted from these tables. Pirse,
perfor=ance on SQT in general is higher for soldiers with higher
AA scores. In each ¥0S, a 5 point incresse in the afinizum AA
score was associated with higher SQT perforsance. Secoud, SQ7T
performance is already quite high, vith 802 or more of the
soldiers opassing 4n 3 of the & MOS. Third, 1a these MOS one
third or more cf the soldilers had AA scores within S ypoints of
the minfiaum score for entry into these MOS. )

The policy decision regarding any potential increase in AA
score must weigh the relatively nodest anticipated increase In
SQT performance against the relatively major exclusiorn of
previously qualified applicants. Among these 0SS, oaly in 76C
does it see= to us that thesze data suggest a1 {acrease in the AA
cutoff wmerits further <consideration. Bowever, such decisions
sus: be zmade based on more cozplete Lnformatioa on the ¥0S than
these data provide. The current and future structure of the MOS,
judged perforzaace , and aaticipated de=ands =must also be welighed
against the overall needs of the Aray and anticipated nuzbder and
qualifications of new enlistees.

......... S S S ot () L PR UL PRI | PR SRl S st e < R oA

RRAS R R S O L R AR TR A P A A O AT Uy LS P S T U S P
SN % AR RS NS IE IS AN H ¥ RRERCRTAY QY CaaN q.c".;-('-.‘ Wy WL

LA A AnS Al mmummmﬁ.‘m'xd&n.&d:_x.jh'(‘d._'&nka'.z\:' e fg')t“}n'.'i' A :;-\'r "_?LT'J‘}J'

......




Table 2 .
Percentage of Soldiers Obtaining Given SQT Scores
By AA Composgite Category

MO0S 76V

Composite Category

§0-99 95-99 100-10&4 105-109 Total 90-109
Percentage SQT

>= 80 14 17 . . Dy

>= 70 45 55 . . 49

>= 60 76 86 . . 80

< 60 24 14 s : 20
Sazple gize (n) 107 29 1's 13 167

45




Table 3
Percentage of Soldiers Obtaining Gi{ven SQT Scores
By AA Composite Category

MO0S 76W

Composite Category

90-54 95-99 100-104 105-109 Total 90-109
Percentage SQT

>= 80 23 27 23 37 25
>= 70 50 55 61 70 54
>= 60 79 86 89 80 82
< 60 21 14 11 20 18

Sanple Size (n) 251 $0 56 30 427 .




Tadle &

Percentage of Scldiers Obtaining Gi{iven SQT Scorss

By AA Cozmposite Catagory

MOS 943

Composite Category

- 85-89 90-94 95-99 100-104 105-109
Parcentage SQT

Teotal 85-109

>= 80 47 52 63 69 70 54

>= 70 77 81 91 52 97 83

>= 60 94 97 98 98 S8 96

< 60 6 3 2 2 2 4
Sazmple Size (n) 1549 503 576 294 214 3536




Tadble 5
Sunmary Values for the Pour M0S

. MOS
76C 76V 76%W 943
: (85-109) (90-109) (90-109) (85-109)
Percentage SQ7T
>= 80 6 17 25 S4
>= 70 29 49 54 83
>= 60 63 80 B2 96
< 60 3 & 20 18 4
Sazple Size (n) 154 167 427 3536




Administrative Records as Effectiveness Criteria:
An Alternative Approach

Barry J. Riegelhaupt S
Carolyn DeMeyer Harris
Robert Sadacca

Human Resources Research Organization

August 1984

This paper describes research performed under Project A: Improving the
Selection, Classification, and Utilization of Armv Enlisted Personnel. This
nine-year, large scale program is designed to provide the information and
procedures required to meet the military manpower challenge of the future by
enabling the Army to enlist, allocate and retain the most qualified sol-
diers. The research is funded primarily by Army Project Number 2Q263731A792
and is being conducted under the direction of the U.S. Army Research Insti-
tute for the Behavioral and Social Sciences. Research scientists from the
U.S. Army Research Institute for the Behavioral and Social Sciences, the
Human Rescurces Research Organization, the American Institutes for Research,
and the Personnel Decisions Research Institute as well as many Army officers
and enlisted personnel are participating in this landmark effort.

Paper presented at the 92nd Annual Convention of the American Psychological
Association in Toronto, Canada, August 1984,
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Administrative Records as Effectiveness Criteria:

An Alternative Approachl

The accurate measurement of individual job performance is critical in person-
nel selection research (Dunnette, 1966; Guion, 1965). Considerable time and
energy are often spent in developing predictor tasts and measures at the
expense of: (a) identifying performance constructs that should be the tar-
gets of the predictor measures, and (b) actually measuring, in a reliable and
valid manner, the effectiveness of individuals on those performance con-
structs. Test validation results, however, can be meaningful only if proper
attention is paid to the criterion side, so that an accurate depiction cf job

performance effectiveness is provided.

Performance measures can bde classified into two general types: objective
1ndexes and performance ratings. Cxamples of objective measures, for a clar-
ical position, would be the number of pages typed per eight-hour day and the
number of typing errors made per page. Performance ratings rely on the human
judgrent of an individual's Jjob performance. Recause of the subjective
nature of performance ratings, objective indexes of a worker's performance
ars, in certain casas, nreferable to ratings. Good objective measures, how-

ever, are difficult to acquire (Guion, 1965; Landy & Trumbu, 1984).

lthis research was funded by the U.S. Army Research Institute for the
Behavioral and Social Sciences, <Contract ‘!o. MDA903-832-C-0531. Al
statements 2xpressed in this paper are those of the authors and do not
necessary express the official opinions or policies of the Y.S. Army Research
Institute or the Department of tie Army.




Tne difficulty with the vast majority of objective measures of performance is
that they are aimost invariably deficient and contaminated (Guion, 1965;
Smith, 1976). 8y deficient, it is meant that the measure provides only a
partial picture of the worker's effectiveness on the job; that is, there are
important aspects of the job left untapped by the objective measure. Refer-
ring to the clerical example above, typing speed and accuracy may be an
important index of effectiveness in this job, but if helping braak-in inex-
perienced typists and willingness to work very hard during heavy production
pericds are also important for job success, then the former two measures,
individually or together, do not adequately measure effectiveness on the

job. They are deficient.

The administrative indexes that appear in Armv perscnnel racords are2
certainly no axception. ‘hen viewed separately, reports of AWOL, nonjudicial
punishment of a serious nature (Articles 15), Certificates of Commendation,
etc., tap only a part of the soldier effectiiveness criterion denain and are
orobably deficient as indicators of effectiveness (3orman, Johnson,

Motowidlo, & Dunnette, 1975; Shields, Hanser, Williams, &% Popelka, 1931).

Contamination in objective measures occurs when factsrs that affect how well
individuals do with respect to the measure are beyond their control, Refer-
ring again to the a2xample above, suppose that the number of pages typed in 2
day depends to some extent on the kind of text that the typist is to work on,

and the saldier has no control over those assignments. The "number of pages”

12asure orovides an impure jndex of effectiveness; it is contaminatad,




The most prevalent type of contamination is opportunity bias. The adminis-
trative indexes that appear in Army personnel records are possibly contami-

nated by opportunity bias. The number of reports of ANOL, violations of an
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article of the Uniform Code (Articles 15), awards, letters of commendation,
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etc., that appear in a soldier's record, may in part be influenced by such :
factors as the Military Occupational Specialty (MOS), post, organizational !

i
unit, and commanding officer (C0) <to which the soldier 1is assigned. ;
Therefore, comparing the effectiveness of soldiers in different MOS, assigned ;
to different locations on the basis of administrative indexes, without infor- %
mation concerning differential opportunifies, may be misleading. The most i
important question, hcwever, is the degree to which opportunity bias, if it }
exists, is predictor correlated or predictor free. Predictor correlated con- f
tamination refers to a situation where the opportunity to receive Tletters,

awards, Articles 15, etc., is influenced by a predictor score. Thus, if

knowladge of & soldier's Armed Forces Qualification Test (AFQT) score

impacted on the opportunity to recejve awards, that would be an example of

predictor correlated contamination. Brogden and Taylor {(19350) have noted,
that in general, opportunity bias is predictor free and while it may atten-

uat

w

validity coefficients, it will not seriously distort their relative

magnitude,

There exists an additional potential difficulty din using administrative

7

Gt 1

racords as soldier effectiveness critsria. Previous rasearcn, which has used

objective parformance indexes extracted from personnel files, often repor:is
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Valenzi, 1978; Landy & Farr, 1975). This is often in part because admini-
strative records reflect only exceptionally good or exceptionally npoor
vperformance. In Army personnel records, for example, consider reports of
AWOL and Articles 15 on the poor performance side and awards and certificates
or letters of commendation on the good performance side. A small percentage
of first-tour soldiers is likely to have these performance indicators in
their personnel folders. Thus, the skewed distributions found for indivi-
dual, separate indexes based on administrative actions seriously constrain
the usafulness of the indexes as ¢riteria of soldier effectiveness (Hammer &

Landau, 1981).

Construct Yalidation Approach

One strategy for dealing with these issues is to view the content of adminis-
trative indexes as c¢ritical incidents and form composites on the basis of
concectual similarities. For example, several different kinds of awards,
letters, and certificates could be combined into one index if they reflect
performance in some psychelogically homogeneous behavioral domain. A

soldier's "score" would then be the total number of such indexes received in

b

that particular category. If measures are combined that reflect the sane
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underlying construct, bDase rates might improve to a lavel where significant

correlations with other variables would be wore possible.

An indication ¢f how the combining of individual administrative indexes might
constituta 1 baneficial approach can be seen using data presented by Shields,
11381). The researchers yathered information on soldier affectiveness

iri Infintry Srigade, fanama. 7Tata were collectad on such variablas
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as Skill Qualification Test (SQT) scores, number of awards, number of
military coursas completed, number of times honor graduate status was

attained in training courses, number of Articles 15, and number of letters of

appreciation.

JOne result of the research was that opositive correlations emerged between
some criterion pairs--for example, SQT scores and number of awards (r=.43);
number of awards and number of military courses coapleted (r=.63); etc. This
indicates that these different indexes may indeed reflect to some extent an
underlying effectiveness construct. Relationships between other pairs of
indexss were low, but Tow base rates may have been a contributor to the low
correlations in some cases. ror example, less than four percent of the 125
soldiers examined had attained honor graduate status. This low base rate, in

part, reduces the T1ikelihood of significant correlations between this

variable and other variables.

The above findings suggest that ccmposites of administrative indexes formed
within a soldier effectiveness conceptual framework would not only produce
administrative measures with improved base rates and more variance, they
would also provide an approach for managing the deficiency inherent in
individual objective measures. Since, as part of the construct validity
framework adopted by this project, individual administrative indexes will be
used as one of several methods to index a soldier's effectiveness cn one or
more performance constructs, the issue 0f these measures being deficient as

criteria whaa used separizely would bSe less critical. Additionally, since
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the caoncentual framework within winich composites wer2 formed is comprised o
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a sat of dimensions from which rating sciles were aiso developed, the use
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administrative indexes in this fashion is consonant with the rating scale

-t

rationaie.

This paper describes the steps that were taken: (1) to determine wnich
administrative indexes have sufficient variance and acceptable dase rates to
warrant consideration in the formation of criteria of soldier effectiveness,
and (2) to combine these indexes within a model of soldier effectiveness,

into psychometrically sound and conceptually meaningful variables. These
composite indexes were expected to result in improved base rates and have

more variance than the individual administrative measures.

E3
i B A R A N T e e N T s vw‘ AN
.kha;lgxlgiugx;nx D 0 R R YRR A Vs s ¢x,¢‘

‘“dﬂbfh

q
h"ﬂ':w



SR
I.“K‘_l‘-l'

Pt
L )

Method

Sample Selection

In addition to exanining the benefits of forming administrative index
composites, as part of the larger selection and classification project, we
were interested in determining whether significant differences in the fre-
quency of administrative actions existed across M0S and posts. Accordingly,
the plan was to collect records data from the Military Personnel Records
Jackets {(MPRJ) for a random sample of 750 soldiers, 150 in each of five M0S
at five Army posts. Selectad soldiers were in their first tour, and at the
time of data collection had been in the Army between 10-1/2 and 27-1/2

months,

In order to strengthen the case for the generalizapility of the records col-
Jection findings, the selected QS were chosen basad on their diversity. As
can be sesn in Table 1, each MOS represented a different Career ilanagement
Tield (CMF), a different ASVAB area composite, and a different cluster.
Prior to this effort, "Military Occupational Specialties (M0S) had been
clustared intc homogeneous groups according to rated job content (Rosse,
3orman, Campoell, & OJsborn, 1333}, Additionally, each of the five MOS has 2
relatively large nopulation ia the Aray and is well represented by p!acks.

afanitryman (138

-

Femalas are alsoc well represen<ad with the 2xception of



Table 1

MOS Selected for Records Collection

FYB1 Accessions
Apti tude
MOS Title CMF | Composite | Cluster Total Yomen (Blacks
0s¢ Radio T7 Qperazor 31 sC H 3175 335 893
113 Infantrynan 11 co G 7028 0 1128
64C Motor Transpor: QOperator &4 OF p 5440 774 1279
71L Admin, Specialist i Bl N 4a34 2734 1967
313 medical Cara Specialist 91 ST 0 3074 924 a76

Identification of Administrative Indexes
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