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FOREWORD

The Army Research Institute for the Behavioral and
Social Sciences (ARI) performs research and development in
areas that include training performance measurement and
assessment (PMA) throughout the Army. Of special interest is
how the data that are generated as a result of training PMA
are used to improve the training that takes place in the
Army.

In order to perform detailed research for PMA in tech-
nical training, it was first necessary to thoroughly examine
the existing literature base. By adequately reviewing past
and current attempts at measuring and assessing training per-
formance, we can better support research efforts to improve
the Army’s PMA system. Such improvement is necessary to
address the Army Science Board’s Summer Study. The study
concluded that the Army’s system of training PMA is often not
providing adequate feedback to the developers of training
systems.

This project was performed under the research task
called "Methods for Evaluating Training System Effective-
ness." The project supports the Orlando Field Unit’s mission
of developing methods for the optimization of simulation-
based training systems, training performance measurewment®
being a key part of any training system. It supports the
Training Research Laboratory’s research program by examining
the current conduct of training performance measurement and
assessment activities in Army schools and operational units.
There were two sponsors of this research. One sponsor was
the Army’s Project Manager for Training Devices (PM TRADE)
under a Memorandum of Understanding dated 18 May 1983 and
entitled "Establishment of Technical Coordination between the
ARI and PM TRADE." The other sponsor was the Department of
Defense’s Training and Performance Data Center (TPDC) under a
Memorandum of Agreement entitled "Army Research Institute
Coordination with TPDC" and dated 24 April 1985. The Com-
manding Officer of PM TRADE and the Director of TPDC were
briefed on the project results in September of 1987. The
preponents (sponsors) expect to make use of the project’s
findings in the future design of their training system (PM
TRADE) and in the future collection of data (TPDC).

22:::: HﬁfégéiiLAZu,’/
EDGAR M. JOHNSON
Technical Director
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A REVIEW AND ANNOTATED BIBLIOGRAPHY OF TRAINING PERFORMANCE
MEASUREMENT AND ASSESSMENT LITERATURE

EXECUTIVE SUMMARY

Requirement:

The objective of the report is to provide a foundation
for technical training performance measurement and assessment
(PMA) research within the military. This review was per-
formed to support a specific research project, the results of
which appear in a separate report entitled "Measuring and
Assessing Technical Training Performance in the Army's
Schools and Units: A Survey of Current Methods."

Procedure:

A literature review was made of recent and current
research efforts that address training PMA concerns. To
initiate the search, computer-assisted and manual searches
were employed. The following data bases were accessed:
Defense Technical Information Center; Educational Resources
Information Center; PSYCH INFO, American Psychological As-
sociation; and the Conference Papers Index. In addition,
listings of Army Research Institute Publications dating from
1940 to 1986 were reviewed for pertinence. Of the documents
reviewed, 173 are presented in annotated format in Appendix A
of the report.

Findings:

A review of PMA literature has revealed that the
services, including the Army, have not succeeded in devel-
oping an integrated system for measuring and assessing train-
ing performance. Several specific problems were indicated by
the review. There is still an over reliance on subjective
measures of performance and a shortage of valid, reliable
quantitative performance measures of training objectives,
training strategies, and training effectiveness. Research
efforts should be pursued to resolve these problems. Re-
searchers should investigate means for developing more
empirical data, better analytic methods, and standardized
measurement. The military should assess the accuracy of
subjective feedback and develop better methods for managing
and utilizing feedback information. Increased emphasis
should be placed on the application of learning principles
such as knowledge of results and retention of learning in
designing PMA systems.

vii
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Utilization of Findings:

In order to adequately address the critical findings of
the 1985 Army Science Board’s Summer Study concerning PMA in
the Army, it will be necessary to conduct research to iden-
tify PMA solutions. This report lays a literature-based
foundation for such a program. In addition, the developers
of PMA systems should be able to glean ideas for improving
their designs from this report.
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A REVIEW AND ANNOTATED BIBLIOGRAPHY OF TRAINING
PERFORMANCE MEASUREMENT AND ASSESSMENT LITERATURE

OVERVIEW
Operatijonal Problem

In order for the Army’s training system to be as
responsive to the needs of the Army as possible, it is
imperative that there be a means to measure the performance
of soldiers and units after training. Performance
measurement has been defined as the scoring of trainee
proficiency either subjectively (e.g., instructor opinion) or
objectively (e.g., automatic computer measurement). (MIL-
HDBK-220B.) Performance assessment involves the synthesis of
all performance measurement information to assess trainee
performance. (MIL-HDBK-220B.) This training performance
measurement and assessment has a very important
goal--it provides the Army’s chain of command with
information as to the state of readiness of the Army, as well
as indications as to possible causes of performance that is
less than acceptable. Recent studies such as that of the
1982 Defense Science Board (DSB) and the Summer Study of ‘the
1985 Army Science Board (ASB) suggest that there is a lack of
valid and reliable training performance information to help
guide these decisions. This is further supported by research
conducted in the area of training PMA.

esea j iv

The objective of this literature review was to lay a
foundation for programmatic training performance measurement
and assessment (PMA) research. The review directly supported
a PMA research project, the results of which appear in
"Measuring and Assessing Technical Training Performance in
the Army’s Schools and Units: A survey of Current Methods."

Scope

In order to accomplish the research objectives, the Army
Research Institute (ARI) Orlando Field Unit initiated a study
effort to 1) determine how the Army measures performance,

2) determine how the resulting data and information are used
to improve Army training, 3) investigate the cost
effectiveness of the methodologies used to measure
performance, and 4) assess the contribution that training
devices and simulators make to the effectiveness of the
training PMA system. The literature review to support tasks
one and two is contained in this report.




BACKGROUND

The Defense Science Board’s Summer Study of 1982, as
well as the Army Science Board’s 1985 Summer Study, were
critical of the methodologies used by the Armed Services (in
the case of the DSB) and the Army (in the case of the ASB).
Specific criticisms pointed to the lack of objective
standards to measure human performance and the lack of
quantifiable measures of performance as two of the most
serious of the shortcomings. Other studies (to be described
later in this report) that looked at training PMA in both the
individual and collective training environments also found
fault with some of the procedures used within the Army to
measure performance in order to assess training. Many of
these research efforts produced findings that echoed the DSB
and ASB Summer Studies. A recurrent theme in many of these
studies has been the questionable validity and reliability of
the training PMA methodologies used by the Army. The Army
Research Institute (ARI) designed the current effort to
explore more fully the problems that had been cited, and to
provide a basis for suggesting ways by which training PMA in
the Army might be improved.

Methodology

As a first step in addressing the concerns cited above,
a literature search was conducted. To initiate the
literature search, computer-assisted and manual searches were
employed. The computer-assisted literature search accessed
dialog across the following data bases: Educational
Resources Information Center (ERIC); PSYCH INFO, American
Psychological Association; and the Conference Papers Index.
The search was run in the data base on key words to include
"performance measurement," "training effectiveness,"
"training measurement," "decision making," etc. Results from
this initial search suggested modifications in the number of
data bases to access. Ninety-three citations were obtained
and only 31 citations were selected for review.
Concomitantly, the Defense Technical Information Center
(DT1IC) was accessed. This search proved to be more relevant;
out of 797 citations, 65 were selected for further review.
Additionally, listings of ARI publications dating from
1940-1986 were reviewed for pertinence. Out of 3,500, 173
were selected for analysis. As these reports were reviewed,
pertinent data (to include the title, author, publication
data, summary, relevant points, and relevant subtask) were
gathered and entered into the data base. An annotated
bibliography containing these data is presented in
Appendix A.




esults

Although many sources were accessed, the source that
proved to be the most comprehensive was DTIC, the DoD’s
repository for technical reports from Government, academia,
and industry. Although there apparently has been a great
deal of discussion of training PMA in all sectors, the
research which is most applicable to the current effort seems
to have been conducted in the military arena. As clearly
stated by Vreuls and Woolridge (1977), "In order to increase
efficiency and maintain (or improve) current system
effectiveness, we must improve measurement. Responsiveness
to this need can be seen in the ongoing training performance
measurement programs in the Navy, Air Force, and Army." 1In
the Army, an increased interest in its training performance
measurement system is evident. Witness the 1985 Army Science
Board Summer Study (Army Science Board, 1985) which concluded
that the Army has several needs:

e ‘Quantitative’ measures (of performance) relating
to training objectives, training strategies and
training effectiveness.

® ‘Quantifiable’ tasks whose successful performance
to standards leads to mission accomplishment.

e Evolution of measurement programs to a
‘quantifiable’ basis.

® Identification of task data needed to measure
effectiveness of training.

® Knowledge of skills retention/learning rates to
support unit sustainment training.

The Air Force has expended considerable effort toward
the development of aircrew training PMA systems (Waag and
Knoop, 1977), particularly through research conducted by the
Air Force Human Resources Laboratory (AFHRL). The Navy has
proposed the use of an integrated approach to training PMA
(Pettit and Magruder, 1985) and has stressed the need for
quantitative and qualitative performance measures which are
systematically developed.

The state-of-the-art in training PMA in the Army is most
germane to this report. Thus, the first part of this section
addresses the following:

e How does the Army measure performance of its
soldiers?

® How effective are these methodologies?




® What research has already been done to investigate
the methodologies and their effectiveness?

The literature review also provided an insight into
ongoing training PMA programs (in the Army, Navy, and Air
Force) that postulate solutions to the training PMA problem.
In view of this, the second part of this section addresses
the following questions:

® What recommendations are made to improve training
PMA?

e What ongoing training PMA programs are most
relevant to this study?

The various literature that was reviewed as part of the
literature search is enclosed at Appendix A in annotated
bibliography form.

PRESENT PERFORMANCE MEASUREMENT SYSTEM

easu n s jons

Results of the literature search and review provided no
reports specifically addressing how individual and collective
performance is currently being measured in the TRADOC schools
and centers. However, some of the literature provided by the
- Training Effectiveness Analysis (TEA) Division in TRASANA is
- relevant to this issue. The TEA Division in TRASANA is
responsible for managing the TEA process in support of the
TRADOC schools and centers. To date, the division has
conducted numerous TEA studies, covering a wide range of
areas: training, training devices, soldier hardware
interface, and MOS selection criteria (Miller and Southard,
1982). Table 1 presents a list of studies with the type of
training and MOS Number for institutional training, as
presented by Miller and Southard.




Table 1
Studies on Institutional Training
TYPE OF INSTITUTIONAL MOS
STUDY _TRAINING NO.
Basic Rifle Marksmanship Basic Combat Training N/A
Cost and Training
Effectiveness Analysis (CTEA)
REDEYE Weapon Systems Advanced Individual 16P
Training Effectiveness Study Training
REDEYE Weapon Systems Army Advanced Individual 16P
Training StudY (ARTS) Training
VULCAN Weapons System Training Advanced Individual 16P
Subsystem Effectiveness Training
Analysis
CHAPARRAL/REDEYE Training Advanced Individual 16P
System Effectiveness Analysis Training
Training Attrition Problen, Special Qualification 15E
Institute for Military Course Advanced
Assistance Training System Individual Training

in Effectiveness Analysis

The literature review was not intended to reveal
specific training performance measures (e.g., tasks,
simulated performance, actual performance) used in the units
and institutions. However, specific measures were identified
in a detailed survey of six MOS. That survey, which was
part of this research project, is reported in a separate
report "Measuring and Assessing Technical Training
Performance in the Army’s Schools and Units: A Survey of
Current Methods." This literature review was aimed more at
the difficulties which the military has had in establishing
whole PMA systems.

Some of the relevant problems encountered across most
TEA studies related to training subsystems at the
institutions are: (1) insufficient hands-on training, (2)
insufficient testing within a POI, (3) inconsistencies
between POI’s and Soldier Manual (SM) task lists, (4) too
much emphasis on "irrelevant training," (5) failure to adhere
to the requirements of a training program, and (6) standards
and objectives of various tests which are inconsistent and
sometimes conflicting with each other.

At the institutional level, training is conducted on
tasks contained in the Soldiers Manual (SM) prepared for the
specific MOS and skill level. By Army doctrine, the SM is
the central document around which skill training revolves.
However, the SM has not been as effective as it could be. As
stated by Simpson et al. (1984), SMs have not been entirely
effective for a number of reasons:
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® The list of tasks they contain is incomplete.

@ Many tasks are left out because they are not critical
for the MOS.

e Even with their omissions, SMs contain an enormous
number of tasks, and these are listed without
priorities assigned to thenm.

Measurement in Unjts

The Army’s policy changes of the mid 1970s to transfer a
large part of training responsibilities from formal schools
to operational units places new burdens on unit personnel
(Simpson, McCallum, McIntyre, Casey, and Fuller, 1984). As
stated in TRADOC Reg 350-7, "The Army training system is an
integration of individual and collective training conducted
both in the institutions and in the units. Although TRADOC
has the mission to provide individual and collective training
for Army personnel, most of the training is conducted in the
units." In the units, the SM is the central document around
which skill training revolves. Individual units are required
to develop their training plans, interpret the SM, and select
tasks with their respective priorities. Feedback on how
individuals and units are doing is obtained through routine
performance assessments during the course of evaluations
conducted by the unit (e.g., Army Training and Evaluation
Program (ARTEP), Skill Qualification Test, and TRADOC field
visits. Unit needs are derived from a delta between
performance required to accomplish their missions and actual
performance achieved.

The need for methods of measuring team and unit
proficiency and the lack of knowledge in this area are widely
recognized. As stated by Knerr, Root, and Word (1979),
difficulties in measuring team performance are fundamental
problems of training evaluation. Existing unit training PMA
techniques depend largely on judgmental data and often do not
evaluate the unit’s ability in the field (Hayes and Wallis,
1979). This is further reiterated by the 1982 Defense
Science Board’s Summer Study which noted that performance is
measured "subjectively and poorly" (Defense Science Board,
1982) and by the Army Science Board Summer Study which
concluded that the Army needs improvements in its training
PMA system (Army Science Board, 1985).

. At the unit
level, the literature review addresses training of
individuals and collective training. 1In particular, the
Skills Qualification Test (SQT) and Army Training and
Evaluation Plan (ARTEP) are addressed. The ARTEP is utilized
to conduct unit training of collective skills and to evaluate
performance of these tasks. The ARTEPs basic goal is
"performance-oriented training"™ (Havron, Albert, and
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McCullough, 1978). It encompasses mission/task oriented
training, concurrent multiechelon training and evaluation,
training to correct deficiencies, and decentralized training
and evaluation (Havron and Wanschura, 1979).

Although there is not supposed to be any deviation from
the tasks, conditions, and standards specified in the ARTEP,
Havron et al. (1978 and 1979) found this to be frequently the
case. A study by Gray, Clovis, Gray, Muller and Cunningham
(1981) indicates that officers sometimes modify the ARTEP to
include additional subtasks required by their unit. Thus
ARTEPs are frequently used to develop training exercises for
formal evaluation, not to develop training to overcome
weaknesses identified in the evaluation. Attachment to this
formal unit evaluation status has been found to hinder the
usefulness of the ARTEP as part of the training program since
emphasis is placed on passing the tests, rather than on
discovering and correcting deficiencies. Mirabella (1978)
summarizes this by stating that the ARTEP does not adequately
differentiate between evaluation for training diagnosis and
evaluation for accountability. Ultimately, this degrades
the validity and reliability of the ARTEP as a training PMA
instrument.

Of equal concern is the extent to which ARTEPs do not
provide for objective measures of performance. Numerous
study efforts (Shaket, Saleh, and Freedy, 1981; Medlin, 1979;
Allen, Johnson, Wheaton, Knerr, and Boycan, 1982; Hayes and
Wallis, 1979; Havron and McFarling, 1979; and Havron and
Wanschura, 1979) have suggested that this is the biggest
shortcoming of the ARTEPs. Medlin (1979) points out a lack
of standardized or scientific procedures for determining the
tasks, subtasks, and standards in the Training and Evaluation
Outlines (T&EOs) of the ARTEP manuals. Furthermore, the
field exercises are often unrealistic and do not provide
objective data for the evaluation team. As a result, the
ARTEP is dominated by unsystematized and unaided human
judgments (Medlin, 1979) and a lack of objective data to
determine terminal mission outcome (Shaket et al., 1981).

The use of subjective measurement techniques often
results in inaccurate data (Burnside, 1982) which frequently
arise when human judgments are involved (e.g., halo,
leniency, and central tendency errors). Subjective
appraisals can provide accurate data if provisions are taken
to avoid these errors (e.g., adequate evaluator training).
However, in the Army there is a lack of appreciation for the
role evaluators can and must play in evaluating performance
(Havron et al., 1979). Little time is devoted to evaluator
training and when it is provided, this training is often
inadequate (Shaket et al., 1981). Medlin and Thompson (1980)
conducted a study to determine the major dimensions that
military judges use in subjectively appraising ARTEP
performance. A complex multi-dimensional analysis of ratings
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indicated that military judges used only three dimensions and
that the dominant dimension was the quality of overall
performance. Thus their assessment was not based on a
careful objective analysis of tasks. Ultimately, the lack of
objective data and an explicit data base make it difficult to
interpret the results of an evaluation, or to compare the
same unit at different times or locations.

While the inclusion of subjective standards has been one
of the most serious drawbacks of the ARTEPs published to
date, it is not the only problem identified by the
literature. Shelnutt, Smillie, and Bercos (1978) and Wheaton
and Boycan (1982) concluded that the standards of performance
are often inaccurate, too general, and vague. Moreover, the
T&EOs often demonstrate a lack of correspondence between
task, conditions, and standards (Havron et al., 1978).

Philosophically, the ARTEP is intended for use in
training, evaluation, and development of training to correct
deficiencies (Havron et al., 1978). Most units do use the
results of ARTEP evaluations to ascertain areas in which
additional training is needed. However, this is done in a
relatively imprecise way due to the structure of the ARTEP.
Although ARTEP results are often not available, when
available they are usually in a general format and do not
provide task-specific feedback on how to correct
deficiencies. (Burnside, 1981). The T&EOs are not designed
to recapture specific errors (Havron et al., 1979).
Therefore, it is almost impossible to track specific errors
and integrate ratings for diagnosis. Burnside also points
out that ratings are usually provided for each company on
performance of a major mission (e.g., movement to contact),
but that there is no listing of specific individual or crew
level tasks which need further training. As a result,
commanders at the end of ARTEP do not get a list of
deficiencies or discriminatory performance data (Hill and
Sticht, 1981). The feedback provided is a go or no-go for
each task evaluated.

This feedback is too general and as stated by various
commanders in charge of ARTEP evaluation, "you have to have
more detail than ’sat’ and ‘unsat’" (Gray, et al., 1981).
The problem is further aggravated by the inadequate training
provided to the evaluators and the lack of procedural
guidelines and ratings across standard items, missions, and
unit echelons (Shaket et al., 1981). The ARTEP manuals
provide little or no guidance to evaluators on how to design
exercises, measure unit performance, determine training
proficiencies/deficiencies, or evaluate the observed
performance (Medlin, 1979). Although these problems are
evident in today’s Army units, ARTEP results are still being
utilized for diagnostic purposes.




To the extent that units view the ARTEP evaluation as
the culmination of training, as opposed to the first step in
the training program, the efficacy of the diagnosis is
seriously degraded. (Gray et al., 1981; Havron et al., 1979;
Mirabella, 1978; Shelnutt et al., 1978) found that such is
the case in many units. Among operational units, emphasis is
placed on passing the tests, rather than discovering and
correcting deficiencies (Shelnutt et al., 1978). Leaders are
willing to cover up errors and to do the tactically safe
thing if they believe their performance is being evaluated.

As described by Mirabella (1978), other ARTEP
applications in the area of training PMA are often limited by
the lack of quantitative data. He states:

One of the philosophical problems with the ARTEP is
that it does not adequately distinguish between
evaluation for training diagnosis and evaluation for
accountability. A result has been that many
commanders regard ARTEP as a report in spite of
guidance to the contrary from TRADOC. (p. 2)

Quantitative data can provide a means to adequately
diagnose performance (Shaket et al., 1981). Futhermore,
quantitative measures can provide information related to
training objectives, training strategies, and training
effectiveness.

Hawley and Dawdy (1981), found that the maintenance of a
high level of combat readiness requires frequent evaluations
of individual and unit training along with a means of quickly
diagnosing and remediating performance problems. Moreover,
timely and accurate feedback is necessary to agencies
external to the units, especially those involved in the
design and development of the publications that guide the
conduct of training in units. A number of research efforts
have cited problems concerning the feedback of performance
measurement data from the units to the institutions.

Burnside (1981); Ryan and Yates (1977); Scott and Ekstrom
(1983); and Witmer and Burnside (1982) all point to a need
for better feedback loop. Although the feedback is either
subjective or a mix of objective and subjective data,
Burnside (1981) found that subjective feedback (informal
comments, surveys/questionnaires, and interviews) is used
most often. More objective feedback (e.g., observation of
field performance, analysis of existing performance, and
operational field performance testing) is limited due to
numerous constraints (e.g., availability and cost). The
general findings are that feedback to the Army
centers/schools is somewhat disorganized and largely based on
subjectively~-derived data; there is a lack of integrated data
collection with unit activities; and that ARTEP results are
not always available and are not definitive enough to provide
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adequate field performance feedback (Burnside, 1981; Scott et

In a study conducted by Witmer and Burnside (1982),
training developers indicated that the feedback they receive
from the field via training evaluators does not satisfy all
their training needs. Feedback was found to be lacking in
specificity and objectivity; its validity was perceived to be
questionable. Training developers also pointed to a lack of
interaction among the divisions of the DTD and between DTD
and DOES. These findings are reiterated in the Key Decision
Makers (KDM) survey discussed later in this report.

. The SQT is designed to be a
validated performance-oriented test of soldier ability to
perform critical tasks required by his Army job (Hill et al.,
1981). As stated by the US General Accounting Office (GAO)
in 1982, "it is the Army’s only diagnostic tool for measuring
individual soldier proficiency in critical tasks." The
soldier is trained to specified standards (stated in the SM)
and is tested against those standards to determine
proficiency. The SQT consists of three components:
on-the-job testing, hands-on testing, and written testing.

In 1977 Spencer, Klemp, and Cullen reported that the
reliability and validity of SQTs was "very good" since it was
a practical, hands-on test of specific unit performance.
Five years later, the US GAO reported that the SQTs ability
to meet the Army’s needs was "questionable" (US GAO, 1982).
This was confirmed by Simpson et al. (1984). To a large
extent this is due to the fact that SQTs are becoming less
and less performance-oriented (hands-on) and more reliant on
written pencil-and-paper tests. Although O’Brien, Harris,
and Osborn (1979) suggest that this trend tends to improve
the validity and reliability of the tests themselves, other
research (Burnside, 1981; Harman, Steinheiser and Snyder,
1978; US GAO, 1982) suggest that there may be a concurrent
decrease in the relevance to actual task performance in the
job environment by the soldier. Furthermore, Harman has
indicated that problems have been most frequently found with
the written components. In fact, soldiers have a history of
a high level of success on the two other components. 1In
spite of this, SQT’s are becoming less and less
performance-oriented.

The US GAO (1982) reported that soldiers were not
trained in all critical job tasks. Since only a selected
number of tasks are tested, test results do not accurately
indicate the soldier’s ability to perform critical job tasks.
The study also reported that most individual training
programs within Army units emphasize only about 30 critical
individual tasks per year at the sacrifice of as many as 150
other tasks which are just as critical.
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There is a recurring perception that SQTs are a
once-~a-~year-event rather than the culmination of training.
At best, they indicate how well a soldier, at a given time,
can perform specific soldier manual tasks. Hill and Sticht
(1981) conducted an interview of commanders at the battalion
level to find out how SQTs were utilized at this level. The
commanders pointed out that a cycle of SQT training
exclusively designed to pass the test was common.
Furthermore, when asked how often in the last year they had
received individual training in SM tasks,

23% (of 781) El1-E4s, responded that they only received this
kind of training in the period between SQT notices and actual
tests. Few soldiers indicated they had received remedial
training after the test (US GAO, 1982).

Although most unit training is test-directed (i.e.,
occurs in preparation for some evaluation exercise),
subjective, and no-fail testing, there is a less obvious form
of evaluation that is used by those managing training on an
almost daily basis. It entails talking to people and finding
out how they are getting along, problems they have
encountered, etc. (Hill and Sticht, 1981).

Qther Performance Measurement Systems

The literature also points to other training PMA
systems. Although they are not directly applicable to this
effort, three training PMA systems are presented in this
section of the report since many of the encountered problems
are similar to those found with SQTs and ARTEPs.

Stoffer (1981) investigated the Navy’s Tactical Aircrew
training and found limitations with its air-to-air combat
mission training PMA system. Some of these limitations are:
a lack of specific training cbjectives, a lack of trend data,
certain important measures were unmeasured, inadequate
debrief data formatting, and a lack of quality control over
raw performance data.

Allen et al. (1982) investigated the Platoon Table IX
battle run which is administered primarily for the purpose of
documenting platoon competence in small unit tank gunnery.
The battle run consists of a set of tactical scenarios that
portray both offensive and defensive platoon missions.
Although it presents representative and challenging
situations and evaluation is based on a variety of measures
and scoring procedures, the battle run employs only two (2)
objective measures. It lacks procedures for collecting
objective performance data in the field and procedures for
processing and interpreting obtained performance. Thus, its
validity and reliability are reported as being questionable
or nonexistent.
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In the Air Force, the greatest need in aircrew
performance assessment appears to be the development of valid
performance criteria (Vreuls and Woolridge, 1977). Although
great technological advances have been made, there is a lack
of objective and quantitative standards of crew performance.
Many variables are involved and often they are too difficult
and costly to measure. Thus, quantitative performance
criteria have been defined for very few operational tasks.

As clearly stated by Pettit and Magruder (1985), "the
goal of a training PMA system is to objectively measure,
evaluate, provide feedback, and manage personnel performance
against operational requirements " (p. 408). The studies we
have previously presented support the contention that this is
not the case within the military. However, the literature
postulates solutions to the training PMA problem. These are
presented in the following section.

RECOMMENDED PERFORMANCE MEASUREMENT SYSTEMS

Numerous studies (Allen et al., 1982; Bialek and
Brennan, 1979; Biers and Sauer, 1983; Breidenbach and
Brictson, 1981: Cormier, 1984; Fuller, Waag, and Martin,
1980; Gibson, 1978; Havron et al., 1978; Havron and
McFarling, 1979; Havron, Hawley, and Dawdy, 1981; Kavanagh,
Borman, and Hedge, 1986; Mirabella, 1978; Mode and Bulet:za,
1985; Nieva, Fleishman, and Rieck, 1985; Obermeyer and
Vreuls, 1974; Richardson, 1983; Simpson, Gutman, and Jarosz,
1984; Shaket et al., 1981; US General Accounting Office,
1982; Vreuls and Woolridge, 1977; Waag and Knoop, 1977)
provide an insight into how to improve training PMA. The
following is a review of major issues brought forth by such
studies and of present systems, particularly in the training
device/simulator arena, that demonstrate attempts to provide
improved measurement systems.

The Criterion Problem

The training process, particularly within the military,
is often characterized as having, early in the process,
extensive measurement and relatively well-developed criteria.
However, as one gets closer to the operational missions of
units, there is less measurement, and performance criteria
become more complex and harder to measure. This is
particularly applicable to performance tests where one or
more individuals are required to accomplish a job-related
task under controlled conditions. The more the problem of
defining performance criteria is unresolved or overlooked,
the less valid are the measures, criteria, and decisions.
(Vreuls and Woolridge, 1977).

The literature presents some attempts to resolve this
“criterion problem." Burroughs (1985) provides criterion
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performance measures for reliable tests of nonprocedural Ml
tank driver skills; Steinheiser and Snyder (1986) pointed out
issues related to criterion-performance testing which should
be considered when developing individual and weapon crew
tests; Fuller et al. (1980) describe the Advanced Simulator
for Pilot Training (APM) system, one of the first attempts to
develop a comprehensive, real-time measurement capability for
a research simulator; and Mirabella (1978) proposes the
development of an adequate criterion-referenced system of
evaluation which shifts away from a go/no go evaluation to
one which obtains detailed descriptions of behavior involved
in two-sided combat simulation. A common thread seems to
guide the development of these criterion-referenced systems
to develop performance criteria that are: more objective,
empirically derived, performance-oriented rather than
process-oriented, and supported by an analytical model. This
is further supported by a model which Medlin (1979) developed
- to evaluate unit tactical performance. The Combat Operations
Training Effectiveness Model (COTEAM), as it is called, was
developed using the ARTEP evaluation system as a starting
point. It modifies the current ARTEP manual and provides:

1) a realistic simulated combat environment in which units
perform technical operations and from which objective
performance data can be obtained, 2) procedures for defining
standards against which unit performance can be compared, and
3) techniques by which training deficiencies and training
level combat readiness can be assessed.

The Air Force community has also shown concern for the
need to develop criterion-referenced measures. Hedge,
Ballantine, and Gould (cited in Blackburst and Baker, 1983)
points to the Air Force Human Resources Laboratory’s
(AFHRL’s) attempt to overcome the criterion problem by
employing a variety of measuring techniques: (1) a task
rating form where specific task data are collected, (2) a
dimensional rating form where task dimensions are rated, (3)
a global rating form developed to collect rater overall
impressions of first-termer proficiency, and (4) an Air
Force-wide rating form developed to be representative of all
specialties in the Air Force. Finally, Kavanagh et al.
(1986) also focus on criterion-development. They propose a
model that looks at input variables (e.g., individual
characteristics), process variables (e.g., cognitive process)
and outcome variables (e.g., performance measurement

quality).
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The Job Sample Approach

It is not practical, cost efficient, nor necessary to
measure all relevant variables for all tasks. Therefore, it
is important to be able to sample critical tasks and
measures. A solution to this issue is provided by the job
sample approach (Biers and Sauer, 1983; Vreuls and Woolridge,
1977). The job sample approach allows for a reduction of all
possible measures to a smaller, representative set of
measurement candidates. If done in a systematic and
empirical manner, it can be a valid measure of performance.
For example, Biers and Sauer (1983) developed job sample
tests for armor crewmen and conducted a study which indicated
that the linear combinations of job sample test measures
accounted for a very high proportion of variability in past
armor crewmen success at Annual Qualifications.

Valjdity and Relijability

Reliable and valid measures of performance are necessary
to determine if trainees have acquired the skills intended
and to estimate the cost effectiveness of the training system
(Breidenbach, Ciavarelli, Sievers, and Lilienthal, 1986).
However, the literature review shows only isolated instances
where measurement’s validity and reliability have been
determined.

If a test is reliable, it is consistent and stable
between measurements in a series. Inconsistencies in
measurement can often be attributed to variations in test
content or test situation, subject response variation,
variations in test administration, and variations in the
observation process. Studies have been conducted which point
to a low degree of agreement between raters of Army job
performance tests (Pickering and Anderson, 1976). Some of
the factors that are considered to be the main source of this
disagreement are: some performance measures appeared to be
interpreted differently as a function of specific unit
Standard Operating Procedures (SOPs); the evaluation of
several performance measures was dependent on the examinee’s
verbal report, which might lead to a situation of low
reliability; and some performance measures were ambiguous
statements which were open to the interpretation and bias of
the individual examiner.

Validity indicates the degree to which the test is
capable of achieving certain aims. Tests are used for
different purposes, each requiring a different type of
investigation to establish validity. cContent validity (does
the content of the test sample the kinds of things about
which conclusions are to be drawn?); criterion-related
validity (does the test compare well with external variables
considered to be direct measures of the characteristic or
behavior in question?); construct validity (to what extent do
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certain explanatory concepts account for performance on the
test?) or face validity (does the instrument, or the face of
it, appear to measure what it claims to measure?) can be
determined via measurement validation. Measurement
validation requires substantial empirical data collection and
analysis, which is time consuming and costly (Vreuls and
Obermeyer, 1985) and as indicated by Breidenbach, et. al.
(1986), "a critical review of the literature shows that there
are far too many instances in which training PMA systems have
been hastily developed and applied" (p. 281). Thus
measurement validation is seldom performed.

Overall, the literature concludes that validity and
reliability can be raised by an improved test development
process (Kavanagh et al., 1986; Mirabella, 1978; US GAO,
1982; Vreuls and Woolridge, 1977:;), a planned program of
measurement testing (Breidenbach et. al., 1986), and
provision of additional rater training (Fuller et al., 1980;
Havron and McFarling, 1979). Some examples of systems
developed to meet the need for a reliable and valid
measurement system are: (1) the Advanced Simulator for Pilot
Training (one of the first attempts to develop a
comprehensive, real-time measurement capability for a
research simulator) (Fuller et al., 1980); and (2) the
Tactical Aircrew Training System, which employs an air-to air
combat mission training PMA system (Allen et al., 1982).

Quantitative Measures

As postulated by the Army Science Board’s Summer Study
of 1985 and Mirabella (1978), quantitative data can provide
accurate assessment of training effectiveness or efficiency.
Quantitative data may also be easier to communicate and
utilize when providing feedback. This has been identified as
one of DoD’s needs when training PMA feedback is involved
(Witmer and Burnside, 1982). It can also allow for improved
data collection and interpretation of performance data for
qualification and diagnosis (Allen et al., 1982). The
authors are aware of efforts to improve the collection of
performance data for later interpretation to suppcrt
diagnostic appraisals of training. The development of the
electronic clipboard, for example, will enhance the
collection, transmittal and use of more quantitative
performance measurement data.

Automation

As stated by Roscoe (cited in Vreuls and Woolridge,
1977), training PMA does not have to be automated to be
objective, reliable, and valid. However, the advantages of
automated data collection (Crawford and Brock, 1977; Mode and
Buletza, 1985; Simpson, Gutman and Jarosz, 1984; Vreuls and
Woolridge, 1977), automated performance measures (Breidenbach
and Brictson, 1981; Hawley and Dawdy, 1981; Obermeyer and
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Vreuls, 1974), and automated feedback to personnel in charge
of training (Simpson et al. 1984; Witmer and Burnside, 1982)
have been widely recognized. Automation can also result in
increased precision and reliability (Briggs, 1984).
Therefore, many systems have incorporated some type of
automation in their training PMA, data collection, and
feedback. Artificial Intelligence (AI) has been proposed as
a means to assess maintenance tasks (Richardson, 1983) by
incorporating a task analytic approach to develop, specify,
and sample specific and concrete training PMA. Shaket et al.
(1981) have proposed a rule-based, event-driven computer
model for the representation of small-unit combat engagements
and for subsequent evaluation.

Additional recommendations are provided based on the
problems encountered with SQTs and ARTEPs. The GAO (1985)
postulated among other things the need to use SQT assessments
as a diagnostic aid to improve training and that specific
tests should not be announced in advance. In order to
overcome major ARTEP weaknesses, Shaket et al. (1981)
recommend an evaluation system based on the ARTEP system that
is tutorial, portable, modular, and incrementally modifiable
and integrated. (One effort that holds the promise of
improving on the current ARTEP, and overcoming the weaknesses
cited by Shaket et al, is the Computerized ARTEP Production
System (CAPS). The conceptual framework of CAPS has been
formulated and, as this report is published, the Army is
preparing to implement the developmental phase of CAPS.)
Furthermore, Havron et al., present recommendations to
integrate new technologies into the ARTEP evaluation
component (e.g., engagement simulation, battalion simulation,
etc.).

A commonality is found in the recommendations and
alternatives presented in the literature. All stress how
important it is to define measurement concepts, data
processing concepts, and data interpretation concepts.
Havron and McFarling (1979) summarize this by indicating a
need for an integrated system of measures and criteria; the
allocation of functions for observation, judgment, and data
collection; the development of data analysis procedures; and
the development of procedures for feedback formulation and
utilization of results.

Simulation

A proposed solution to the problem of conducting more
frequent readiness evaluations in the face of many resource
constraints is the use of training devices instead of actual
equipment (Hopkins, 1975). Although Semple, Cotton and
Sullivan (cited in Vreuls and Obermayer, 1985) indicate that,
"Most existing automated human-system training PMA subsystems
are so poorly designed that they are useless,™ simulators can
provide benefits to training PMA. The use of simulators for
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training and for evaluating can result in increased precision
and increased reliability (Briggs, 1984), and provide
advantageous training features (Crawford and Brock, 1977).
Some of these features are: timely correction and guidance
of learners behaviors, instructional procedures which may be
modified as results indicate their effectiveness, early
awvareness of the attainment of desired achievement levels,
and determination of skill acquisition rates (Briggs, 1984).
Unfortunately, subjective evaluation techniques and
unstandardized testing situations are common (Vreuls and
Obermayer, 1985). Briggs examined the Navy Stock Lists of
Training Devices and selected training devices which could
provide most valuable proficiency-related information.
Following this, interviews were held with training personnel
to find out what provisions existed for measuring performance
in the simulators. Overall, it was discovered that
instructors often did not know how to evaluate performance,
good performance tests were not available, and equipment used
for recording and evaluating performance was usually
inoperable.

DISCUSSION

Despite ongoing efforts to resolve the problems that
exist within the Army with regard to the measurement and
assessment of performance, the problems noted during the Army
Science Board’s 1985 Summer Study prevail. This study has
captured research supporting that the Army has achieved
little, if any success at developing an integrated system for
measuring training performance and using the results to
improve the training of its individual and units.

Several specific problems were revealed during the
effort. There is still a great deal of reliance on
subjective measures of performance. Evaluators frequently
measure performance against standards which require the
evaluator to make judgments on the adequacy of performance.
There is a lack of quantitative performance management data
relating to training objectives, training strategies, and
training effectiveness. Performance measurement is process-
oriented rather than product- or performance-oriented.

The validity and reliability of the training PMA system
is likely questionable. The training process, particularly
in the Army, is characterized by a heavy emphasis on
performance measurement and relatively well-developed
criteria early in its development. However, as one gets
closer to the operational environment, there is less
measurement, and performance criteria becomes more complex
and harder to measure. Since the ultimate goal is to predict
operational performance, the more this problem is unresolved,
the less valid the measures are. Moreover, the lack of an
effective feedback loop between the units in the fields and
the proponent school perpetuates the training PMA problem.
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Future research efforts should be pursued to resolve the
problems mentioned above. As presented in this study, many
ongoing problems in the Army, Navy, and Air Force attempt to
resolve this lingering problem. Future research directions
should investigate means to more empirical data, better
analytic methods, and measurement standardization; assess the
accuracy of subjective feedback; and develop methods for
managing and utilizing feedback information. Emphasis should
be placed on the application of learning principles such as
knowledge of results and retention of learning
(retention/learning rates) to training PMA. Consideration of
such basic principles can result in both increased precision
and increased reliability.
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AFHRL
Al
APM
ARI

ARTEP
ASB-1985

CAPS
COTEAM
DOES
DOTD
DTD
DTIC
ERIC
GAO
KDM
MOS

PMA

PM TRADE
SM
SMCT
SQT
TO&E
TRADOC
TPDC
TRASANA
TEA

ACRONYMS

Air Force Human Resource Laboratory

-Artificial Intelligence

Advanced Simulator for Pilot Training

Army Research Institute for the Behavioral
Sciences

Army Training and Evaluation Plan

Army Science Board 1985 Summer Study on Training
and Training Technology

Computerized ARTEP Production System

Combat Operations Training Effectiveness Model
Department of Evaluation and Standardization
Directorate of Training Doctrine

Directorate of Training Development

Defense Technical Information Center
Educational Resources Information Center
General Accounting Office

Key Decision Maker

Military Occupational Specialty

Performance Measurement and Assessment
Project Manager for Training Devices
Soldier’s Manual

Soldier Manual-Common Tasks

Skill Qualification Test

Table of Organization and Equipment

US Army Training and Doctrine Command
Training and Performance Data Center

TRADOC Systems Analysis Agency

Training Effectiveness Analysis
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GLOSSARY
TERM DEFINITION
Collective Training Training, either in institutions
TRADOC Cir 350-3 or units that prepares a group of

individuals (crews, teams, squads,
platoons, etc.) to accomplish
tasks required of the group as an

entity.
Criterion Referenced Test A test which measures what an
TRADOC Cir 350-3 individual must be able to do or

must know, in order to
successfully perform a task. An
individuals’ test performance is
compared to an external criterion/
prespecified performance standard
which is derived from an analysis
of what is required to do a
particular task.

Individual Training Training which the individual

TRADOC Cir 350-3 officer, NCO, or enlisted person
receives in institutions, units or
by extension self-study, that
prepares the individual to perform
specified duties and tasks related
to the assigned MOS and duty

position.
Institutional Training Training, either individual or
TRADOC Cir 350-3 collective, conducted in schools

(Army, service school, USAR
school, NCO Academy, unit school)
or Army Training Centers.

Objectivity In testing, the degree to which a
TRADOC Cir 350-3 test is scored the same by two or
more scorers acting independently.
Performance Assessment The instructor synthesizes all
MI1L-HDBK-220B performance measurement

information to assess trainee
performance. The performance
measures may be objective (e.qg.,
machine generated information such
as number of target hits) or
subjective (e.g., information
gathered through the instructor
senses as proper communication
format used).
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Performance Measurement
MIL-HDBK-220B

Process Task
TRADOC Cir 350-3

Product Task
TRADOC Cir 350-3

Qualitative

Quantitative

Reliability
TRADOC Cir 350-3

The scoring of trainee proficiency
either subjectively (e.g.,
instructor opinion) or objectively
(e.g., automatic computer
measurement) .

A task which consists of a series
of steps resulting in the soldier
obtaining a single discrete
result. The task is evaluated by
observing the process and by
scoring each step or element as it
is performed in terms of sequence,
completeness, accuracy, or speed.
Examples are "put on the
protective mask" and "take oral
temperature.”

A task which terminates in a
discrete product or outcome which
is observable and measurable. The
task is evaluated by looking at
the product or outcome in terms of
completeness, accuracy, tolerance,
clarity, error or quantity.
"Repair the carburetor" could also
be an example of a product task.

A term describing a performance
measurement standard that relies
on objective ratings or word
descriptions to determine adequacy
of performance.

A term describing a performance
measurement standard that relies
on numbers to determine adequacy
of performance.

The degree to which a test
instrument can be relied upon to
yield the same result upon
repeated administrations to the
same population.
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Soldier’s Manual
TRADOC Cir 350-3

Unit Training
BTMSRC 83-1
Validity

A manual that lists for the
soldier those critical tasks
needed to perform satisfactorily
at his present skill level. 1In
addition, the SM tells the soldier
how to perform the tasks, the
expected conditions under which
they will be performed, and the
standards which must be met. The
SM is the basis for the tasks used
in the SQT.

Training, individual or
collective, conducted in a unit.
The degree to which a test
measures what it purports to
measure (Handbook in Research and
Evaluation).
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APPENDIX A
ANNOTATED BIBLIOGRAFPHY

The following is an annotated bibliography of the literature reviewed. It
includes journal articles, books, and technical reports, notes, and
publications from various goverrment/DOD agencies and other organizations.

The information contained in each abstract includes the sequence raumber,
document ID mmber, date, title, author, corporate author, a summary, and key
points. The Sequence Number refers to the location of the abstract in the
overall list. The literature citations are in alphabetical order by title.
The Identification Number contains the Army Research Institute (or cther
applicable agency) technical report, note, or publication reference mmber, if
applicable, and the Defense Technical Information Center (DTIC) rumber for
accessing the publication. The Date is the publication date of the reference.
The Author is, generally, the writer of the publication, while the Corporate
Author is the organization, agency, or journal with which the author is
affiliated. The summary is a brief description of the literature. The key
points are issues addressed by the publication which are germane to this
report. A list of key words and acronyms is provided on the next three pages
of this bibliography section. These key words are presented to provide a
cross-reference to related reports within the annotated bibliography.
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KEY WORD LIST

REPORT SBQUENCE NUMBEERS
ARIEP
32, 34, 37, 46, 96, 97, 98, 99, 100, 101, 102, 103, 106, 125, 132, 144, 167
ASSESSMENT VICE MEASUREMENT
13, 14, 21, 22, 61, 78, 79, 114, 130
AUTCMATION
01, 02, 08, 11, 23, 235, 40, 51, 54, 61, 63, 84, 88, 89, 145, 158, 172
QL
112, 140, 144
OOLLECTIVE TASKS

06, 15, 16, 26, 42, 51, 52, 55, 69, 70, 87, 96, 120, 122, 123, 131, 132, 143,
146, 153, 161, 162, 164, 165

QOST EFFECTIVENESS

07, 16, 17, 18, 19, 21, 22, 39, 40, 53, 58, 71, 88, 108, 129, 157, 173
CRITERTON-REFERENCED

02, 13, 14, 34, 43, 44, 45, 47, 48, 49, 77, 89, 95, 107, 111, 145, 149, 164
DECISION MAKING

01, 09, 15, 16, 35, 50, 80, 82, 83, 109, 117, 119, 124, 147, 148, 152
EVALUATION

03, 04, 21, 22, 24, 30, 33, 34, 37, 38, 43, 76, 78, 79, 81, 85, 86, 95, 97,
98, 99, 100, 101, 102, 103, 105, 106, 110, 111, 113, 114, 115, 116, 118, 119,

120, 121, 122, 123, 125, 129, 130, 131, 132, 133, 149, 154, 155, 156, 157,
158, 161, 162, 163, 165

EVALUATOR RATING

13, 14, 75, 76, 84, 98, 102, 103, 106, 114, 128, 132, 158, 161, 162, 165
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KEY WORD LIST (Contimued)
10, 19, 45, 62, 68, 78, 79, 84, 86, 87, 96, 116, 128, 132, 158, 161, 162, 165
INDIVIDUAL TASKS
49, 52, 54, 57, 59, 69
INSTITUTTONAL ENVIRONMENT
38, 134, 135, 136, 137, 138, 139, 159, 167, 170
INSTRUCTOR JUDGEMENT
12, 13, 14, 27, 29, 30, 44, 76, 103, 106, 149
NORMATIVE
04
PERFORMANCE ANAIYSIS
02, 03, 05, 11, 12, 13, 14, 23, 24, 26, 27, 31, 33, 34, 43, 52, 59, 64, 67,
68, 78, 79, 81, 85, 89, 90, 94, 101, 112, 114, 115, 116, 120, 123, 125, 126,
131, 142, 146, 149, 151, 153, 158
PMA METHODOLOGIES
06, 08, 09, 10, 12, 21, 22, 23, 24, 25, 26, 27, 28, 29, 31, 33, 34, 4, 51,
52, 53, 54, 35, 57, 60, 63, €6, 71, 77, 78, 79, 85, 91, 93, 95, 96, 37, 98,
99, 101, 111, 112, 113, 115, 116, 118, 120, 121, 122, 123, 125, 129, 130, 131,
133, 1443, 144, 150, 158, 160, 163
POLICY MAKING AND CAPTURING
29, 65, 80, 82, 83, 109, 117, 119, 124, 147, 148, 152
PROCESS
44, 78, 79
PRODUCT
44, 78, 79

RELIABILITY
25, 43, 48, 94, 95, 112, 142, 165
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KEY WORD LIST (Continued)
FEMEDIATION
39, 54, 58, 154, 155, 156
ST
21, 22, 32, 37, 45, 57, 91, 123, 132, 160
TRAINING DEVICES

o, 07, 11, 12, 17, 18, 19, 20, 25, 26, 37, 39, 54, 55, 56, 58, 69, 71, 72,
73, 74, 88, 89, 90, 92, 95, 108, 141, 145, 150, 151, 158, 166, 168, 169, 170

IRAINING EFFECTIVENESS

o5, o7, o8, 09, 17, 18, 19, 20, 36, 40, 58, 60, 72, 73, 74, 88, 89, 90, 95,
104, 107, 108, 110, 118, 125, 127, 134, 135, 136, 137, 138, 139, 140, 141,
145, 150, 151, 153, 157, 166, 167, 168, 169, 170, 171, 173

TRAINING TRANSFER

17, 18, 19, 36, 47, 62, 66, 69, 71, 72, 73, 74, 88, 89, 90, 172

UNIT ENVIRONMENT

06, 11, 12, 41, 56, 64, 67, 78, 79, 85, 86, 87, 91, 95, 97, 98, 99, 100, 101,

102, 103, 105, 106, 121, 143, 144, 153, 154, 155, 156, 159, 160, 163, 167,
170, 173

VALIDITY

25, 48, 49, 75, 94, 106, 117, 133
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Air Force Base

Air Force Human Resources laboratory
Adjutant General's Office

Arerican Institute for Research
Behaviorally Anchored Rating Scales
Behavioral Sciences Research laboratory
Cavalry Fighting Vehicle

Command and General Staff College

Cost ard Training Effectiveness Analysis
General Accounting Office

Human Resource Research Organization
Interservice/Industry Training and
Equipment Conference

Instructional Systems Development
Knowledge of Results

Multiple Integrated laser Engagement
System

Project Manager for Training Devices
Return on Investment

Skill Level

Training Extension Course
Training and Doctrine Command

United States Army Eurcope
United States Marine Corps
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Seaq:

1D Maber:
Date:
Title:

Author:

Corporate Author:
Suaaary:

Key Points:

Seq:

10 Musber:
Date:
Title:

Author:

Corporate Author:

Key Points:

Seq:

1D Nmber:
Dote:
Title:

Author:
Corporate Author:
Suaaary:

Key Points:

01

NTEC 72-C~0053-1, RD-A022 929

Mov 1973

Advanced Officar Tactics Training Device Needs and
Pefm Heasurenent Technique

Hoase!l, 7., Casteyar, C., & Pasch, A.

Cenaral m

Attespts (o detereine advanced tactics training device needs
for subaarine officers and to develop a techniqua for the
ssosurenant of tactical training perforsance.

Recoanands computer-assisted parforsance seasuresent
techniquas based on sathamatica! seapons systea
effectiveness (USE) model.

02

AFHRL-TR-20~57; AD-R0GB 653

fug 1980

Advanced Sisulator for Pllot Training: Design of Automated
Perforaonce Measuresent Systes

Fuller, J., Koog, H., & Martin, E.

mum Training Dlvlslon - AFHAL

Describes current status of the automated perforaance
ssosurenant systaa (APY) in the Advanced Siaulator for Pilot
Training (RSPT). AP sas developed to meet the need for an
objectiva pilot ssasurenent systes.

AP systen represents one of the first atteapts to develop a
cosprehensive, reai-tine seasurenent copability for a
research sisulator. Takes criterion-referenced approach to
seasuresent dafinition.

1<)
Not Awaiiable
Oct 1977
fAircrew Perforsance Measuresent (paper presented at
Productivity Enhancesent: Personne! Perforsance Assessaent
in Now Systeas Syaposium, San Diego, CR)
Ureuls, D., & Wooliridge, L.

Research Orowp, Inc.
Looks at Rircres perforsance asasureaent in teras of:
aircres erwiromaent, an approach to msosuresent developsent,
and future research needs.
Detal lad account of aircrew perforaonce neasuresent.




$eq:
1D Mumber:
Title:

Author:
Corporate futhor:
Susaary:

Key Points:

Seq:
10 Mumber:

Title:
Author:

Corporate Author:
Suasary:

Key Points:

Seq:

1D Number:
Dots:
Title:

Author:
Corporate Author:

Suamary:

Key Points:

04

MR- -57-0; RD-DOS1 22¢

for 1957

Anaiysis of Efficiency Ratings Basad on 30~50 Days of
Observation in a Combat Zone and in the 2one of interior
Not fpplicable

A0 Office

Compares short-ters efficiency reports sith long tars
efficiancy reports to detersine if an increase in tha mmber
of evaluations increases the rumber of officers sith overall
Efficiency indexes.

Recosaends sore frequant evaluation.

(1 ]

ARI-AN-65-3; AD-AISO 149

Jan 1983

Analysis of TON Gunnery Training

Haxey, J. L.

tellonics Systeas Developesent

Presents description of current TON gurnery training and
discussas the isplications of an analysis of this training
for identifying isprovesants and olternatives. Report
presents an attespt to evaluate training moterials (lesson
plans, POI's).

Recoamends analysis of training soterials (POI's and lesson
plans) and interviews and observation of training.

06
ARI-AN-77-21;
Sep 1O
Analytic Approach to Estimating the Generalizability of Tank
Crev Perforaonce

:vm, 6. 0., & Rose, A. M.
|

Attespts to inprove generalizability of gunery tables
(training or testing exercises shich define Arey prograas
for gunnary training and tank crew evaluation).

Perforas cluster anclysis of performance objectives to
establ ish comsonal ity and ganaralizability.
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Title:

Author:

Corporate Author:

Key Points:
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Author:
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0?
MRI-A=-77-19; AD-RO7? 837
Nov 1977
Amalytic Training Effectiveness Analysis for o CTER Update
:nlou, D. L., ¢ Tremble, 7. R.

!
Looks ot two alternative training concapts (o devaloping
organizationa! and operator maintenanca training devices.
Derives relative training effectiverness values. Relfative
Horth CRM) = Relative Effectivenass (FE)/Relative Cost CRC);
RE » Effect of Altarnative/Effect of Base Case, AC = Cost of
Alternative/Cost of Base Case.

08

ARI-AN-81-17; AD-R128 070

floy 1981

fnaiytical tode! for Developing Objective Measures of
AirCres Proficiency with Multivariate Tine Sequanced Data.
Voiume |

Connelly, E., Johnson, P., & Shipley, B. Jr.

Perforaance Measuresent Assocliates

Presents theoretical investigation of analytical sethods for
deriving diffarential seighting functions froa pre-salected
somples to sultivariate, tise sequenced observations of
aircrew perforaance. Modal output is a set of seightings.
To isprove NOE aircres training prograas, need better
quality data in the evaluation of aircree proficiency.
Recommends use of fully instrumented training with greater
levals of detail in performance seasuresent. Purports use
of autosated model .

00

AD~R138 000

Jan 1964

Analytical Mode! of Learning and Perforsance of Arsor
Procedures

Sticha, P. & Edwards, T.

Decisions and Designs, Inc.

Documents developaant and features of a mode! to
investigata issues regarding the acquisition and retention
of cosplex military skills.

Decisions regarding the aanagesent of training are most
effective whan supported by information about the
effectivaness of different training options. Hosever, this
procass is general iy epensive and full of serious
sathodological and practical probieas.
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1D Mumbaer:
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Title:

Author:
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Author:
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Title:

Author:

Corporate Author:
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10

ARI-AN-04-32;, AD-A138 222

Feb 1004

Antecedents and Consequances of Perforaance Feedback in an
Organizational Setting

ligan, D., Fisher, C., Dugoni, B., Nottes, H. & Taylor, 8.
Purdus University

Major focus on critical role played by fesdback in work
erwirorsents. Ressarch consisting of |iterature revies on
perforaance fesdback, devalopsent of Instrument to seasure
feadback, and nsocreh of supervisors’ eillingnass to
provide fnd:adt.

Eaphasizes role of feadbock in tha motivational process,

individual differences, and different roies that supervisors
play.

11

MRI-AN-81-13; AD-A127 030

Jul 1981

fpplication of Rule-based Computer tiode! to tha Evaluation
of Coabat Training: A Feasibllity Study

Shaoket, E., Saleh, J. & Fready, R

Perceptronics

Excmines the feasibility of a rule-based, event driven,
cosputer sode! for the representation of saall unit cosbot
engageaents and for subsequent per-foraonce evaiuation.
Haojor ARTEP wecknass: no objective say to deteraine teraing!
nission outcomes. Several trng systass overcome this
daficiency (SCOPES, REALTRAIN and MILES). Evaluation systea
should be tutorial, portable, sodular, incresentally
scdifiable, & integrated.

12
ARI-TP-38B1,
Jul 1979
fpplication of Tactical Engagesent Siauiation for Unit
Proficiency NMeosurenent
ml(r-r, C. N, Root, R. T, & Word, L. E.

|
Reviews application of a tactical training systea called
Tactical Engagement Sisulotion <ES). ES uses objective
accurate assassaent techniques and provides realistic
tactical training.
Points out need to ssasure team and unit proficiency, the
lack of knowledge in this areo, and axisting Arey coabat
unit perforasance seasuresent tachniques shich depend largaly
on judgmental dota. Presents relevant |iteroture.

AD~AO73 410
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13

STP 17-10E~8

oy 1904

Arsor Cresaan Job Book MO8 1GE 10/20

Not Rpplicable

US Arey Arsor School

Used as an NCO training sonagesent too! to record
desonstrcled preficiancy on soidier's sanual ¢all common and
HOS~specific) tasks for which the SL 1 or 2 soidier is
responsible. Provides space for suparvisor {0 record go or
no—-go and date.

Basic idea is good, but doubtful that it is utilized sith
ary degres of effectivensss.

14

STP 17-19K-JB

Sep 1004

Arsor Cresaan Job Book, M0S 19K 10/20

Mot Applicable

US Aray Arsor School

Used as an NCO training sanagesent too! to record
desonstrated proficiency on soidier’'s manual (al! common and
f0S-specific) tasks for shich tha 8L 1 or 2 soldier is
responsible. Provides space for suparvisor to record go or
no and date. e

Basic idea Is good, but doubtful that It Is utilized with
awy degres of effectiveness.

13

ARI-AN-04-84; AD-R142 534

Jun 1964

Areor Training in Combat Units. Final Report Uolume 11:
Training Products

Sispson, H., NcCollum, M., & Fuller, R.

fnacaopa Sciences, Inc

Hethods dlvolop.d to salect and prioritize aresor crew tasks,
and to define the scope, contant, and sethods to esploy in
arsor cree individual trolning

Points cut Aray unit probieas and recoanends solutions.

L ]
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)

MRIi-AR-1218; MAD-AOTS B4

Jul 199

Arsor/Anti-firsor Teae Tactical Perforaance

Scott, 7. D., Meliza, L. L., & Hardy, 0. D.

MR

Successful units (reinf tank pits) as opposed to
unsuccessful units, are characterized by sound toctical
perforsance In plamning the attack, initial depioyment, use
of cover and concealaent, survelliance and use of firepower.
Efficiency (econcaical training) may result by concentrating
on aissions requiring satisfactory execution of widest
variety of comson skills.

114
ARI-TR-042;
Jul 1984
firay faintenance Training and Evaluation Sisulation Systes
(AHTESS) Davice Evaluation: Vol 1. Overvies of Study Effort
:;ov, K., Seazey, R., Hays, R. & Nirabella, A.

|
Overview of AITESS prograa; This report is vo! | of 3 voiume
series. Suanarizes quontitaotive (transfer of training) and
qualitative (user opinion) data about 2 prototype devices.
Objective of AMTESS: provide cost and training effective
aaintenance sisulators that con be easiiy adapted to o
variety of maintenance tasks across a nuaber of MOSs.

AD-A1S0 434

8
ARI-PR-643; AD-A1S0 S10
Jul 1064
firey Maintenance Training and Evaluation Simulation Systea
(AMTESS) Device Evaluation: Vol 1. Transfer of Training
fissess.of 2 Prototiype Devices
:gr, K., Seazey, R., Hays, R. & Hirabella, R.
|

Transfer of training study: students froa several MOSs were
trained on corwentiona! sathod or | of 2 AMTESS devices and
subsequantiy tested on operational equipaent.

Conparison betwesn corwentional iy trained students and
device trained students indicated statistically superior
parformance by 308 of corwantionally trained students.
Transfer of training indax (E/C ratio) Indicated high leval
of tronsfer in all coses,

L. .. .-~ " "}
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v
Mi-TA-500; AD-A146 237
Oct 1983
Arey Maintenance Training and Evaluation Systes (AMTESS)
Oevice Developsent and Features
:luoll, E., Unger, K., Seezey, R. & Hoys, R.

i
Overvies of the devealiopsent and testing of AMTESS devices.
Based on AMTESS documentation and data gathered in
structured intarviess of AITTESS project participants’
opinions on specific features.
One of irvestigated features = perforsance feedback. HMost
intervievees felt feedback given to student on student CRT
was good. Oreatest problea with both devices (Orumaan and
Seville/Burtek) was dependability. Down-tise plogued
devica avaluation.

20

fRI-TR-044; AD-RISQ S1?

Jul 1064

fray Maintenance Training and Evaluation Systea (RMTESS)

Device Evaluation

:‘?r, K., Seazey, R., Hoys, R, & Hirabella, A.

Students froa several MOSs were trained to perfora

aaintenance tasks by using one of 2 prototype tng dev.

Opinion data was collected on the adequacy and effectivensss

of the devices.

Interviewees pointed out features they liked: request halp

featura, fesdback, absence of instructor, and procedural ized

sei f-paced lessons. Both devices were coaposed of 4 major

m\mts: student station, instructor station, and 2 30
es.

21

PO-02-108772

Horch 10682

fAray Neads to Modify its Systes for Measuring iIndividual
Soldier Perforaances

General Accounting Office

U.8. Oeneral Accounting Office

Report sumaarizes General Accounting Office's (ORO) concern
on the extent to shich the Arey's SQTs seasure solidier
proficiency and identify individual troining needs.

Cost Effectivanass of SQT development and adeinistration is
quastionable. SQT program (in its design and
inplesentation) does not seet Aray's need (0 measure
individual proficiency in order to identify trng needs.
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2

AD-A118 650

Sep 1082

Aray's Initiative to lsprove the 8kiil Qualification Test
Prograa May Not Achieve Proaised Changes

Geraral ficcounting Office

U.8. ORD

Follow—on to “Arsy Needs to Modify its Systems for Measuring
individual Soldier Proficiency”. Cosplaint: nothing has
been dons to follow recossendations of original report.
Horth finding out how such has been done or changed since
the original report sas eritten.

2

AFHRL~-TP-63-28;, AD-R1X 502

Sept 1983

Artificial Iintelligence: An Analysis of Potential

fippl ications to Training, Perforsance Heasureaent and Job
Perforsance Riding

Richardson, J. J.

Derwer Research Institute

Points out to how Al could be used in the area of
Per{orsance Heasuresent.

Prasents definition of perf. seas. roles. Usa of job task
proficiency tests can cut down on _saintenance training
costs. Nature of tasks could faciijtata use of Al In
perforaonce seasuresent.

24

ARI~-AR-110S; AD-AOGO 363

fug 1978

Rssessaant of the Navigation Perforsance of Arey HAviators
Under Nap-of-The Earth Conditions

Finesbarg, M. L., Meister, D., & Farell, J. P.

AR

Obtained eapirical data on hos the NOE novigational skill
leval of Aray evaluators is affected by pilot experience and
different levels of training. Defines basel!ine on pllot
navigation proficiency and a sethodoiogy to seasure NOE
flight perforaance.

Concludes that all pilots need more NOE training.
Recoasended training should eaphasize practical exercises
rather thon stondard lecture tachniques.

A-13
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-]

Not Avalliable

Not Avaliabie

Basic Flight Training:

Sisulator

Fehier, F.

Psychology Unit, Garman Arey School
Study mud to set wp a screening program to distinguish

betwean fast and siow learners. Concentrates on the job

saaple approach (JBR). JSA used with UH-1D sisulator at

firay Aviation School .

Points out that curent aviator training sethodologies are

very troditional aithough tasks are becoaing sore coaplex

dus to high tech dev. MNMethodologies concentrate on basic

sanewvers shich are not very predictive of final outcoses.

Introductory Training by Means of a

20

ARI-TP-353;, RAD-AO?0 069

o 1979

Battal ion Coamand Group Perforaance in Simulated Combat
:(nq:lm, i., & Barber, H.

Describes the application of the ARTEP cossand group module
to sesasuresent of coasand group perforsance in the Combined
Aras Tactical Training Sisulator (CATTS).

Neasuresent techniques developed in this project used to
provide fesdback to coasand trained in CRTTS and to
investigate training effectiveness of battle sisulations.
Paragraph and figures on ARTEP - what it's ail about.

r {4

Not Availiable

1083

Behavioral Anaiysis and Measuresent Methods

Heister, O.

Not Available

Good compandium of sethods usad to study work perforeanca,
ranging frem analytic methods used in systes developesent to
cbsarvation, rotings, surveys, field neasuresent, self
reports, and interviess.

Good source of info on Delphi, Policy Capturing, and
Perforsance leonureaent.
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2

GESAL-RS-00-7; RAD-RO7? M1

Moy 1909

BESAL's Field Laboratory Studies in Husan Perforesance
Bperisantation.

Haan, R., Sternberg, J. J., & Banks, J. H.
SESAL

Susmar izes progress in human perforsance experisentation in
two on—going work units within the Cosbat Research Division:
Humon Perforsance Experisentation in night operations and

Dependable Perforsance in Monitor Jobs.

Attempts to discover ganeral principies shich, shen applied
oparational ly, wili anhance the perforeance of individuals
sithin the systea.

2

Mot Available

194

Capturing Judgment Policies: A Field Study of Perforaance
fppraisal

Taylor, R., & Hiisted, N.

Mot Availiable

Conpares mathematical sodeis of judgment policy by
M:wung 623 perforsance reports during a single rating
scole.

Field study of perforsance appraisal policy of cadet rating
at U.8. Force ficadesy. Discusses policy copluring
applications.

k< 1)

AFHRL-TR-724~108 (U1)

1977

Capturing Rater Policies for Processing Evaluation Data
Zedeck, 8. ¢ Kafey, D.

Organizotional Behavior & Human Perfore.

Investigates rater‘s strategy or policy for assessing
information on nine criterion slesants for a rates.
Uti i izes Juxigeent Analysis (JAN)

Utilized JAN technique. HWypothetical behavioral
descriptions of murses sere presented to 67 nursing
parsornne! C(raters).
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N
AD-8008 %21
Dac 19M
Combat-Ready Cree Perforaance NMeamsresent Systes:
111C Dasign Studles.

, R, $ Urauls, D.
tlonned Systass Sciences, Inc.
Attespts to isprove training perforsance informaation by
providing a definition of Inforaation and deveioping
sethods for ssasurement. Report deals sith ways to
deteraine features of systea that seets research needs
previousiy reported.
How to improve training perforeance inforsation. Based on
axtensive research.

Phase

R
AD-A101 903
Jul 1979

Coabat Effective Training Manogesant Study
Roserbium, D. €.

Exominas ailitary training as a total systea coaposed of
four major subsysteas: recruiting and AFEES, recruit
training, specialized skill training, and unit training.
Overvies of Nowy, Arsy, Marine Corps, and Rir Force
training. Presents inforsation on use of SUT and ARTEP.

3

ARI-AM-54-42; RD-BYS1 314

Dec 1954

KCo-bo' tsEf;Ielm Ratings based on 30-50 Days of Obsarvation
ng, 8. H.

A Office

fittenpts to detareine the degree of siailiarity beteeen short

ters (30-359 doys) cbservation reports of combat perforaaonce

and those based on 00 or sore.

Found no significant difference batwean 30-30 ocbservation

and (onger period.




Seq:

ID Number:
Dote:
Title:

Author:

Corporate Ruthor:

Key Points:

M

ARI-TR-303; AD-AD7? 838

Jul 197

Combat Operations Training Effectivensss ﬁulgﬁs fodal :
1970 Perspective

Mediin, 8. N.

ARI

Developed a mode! for a criterion referenced systes for
evaluation of unit tactical perforsancs. Uses ARTEP
svaluation system as a starting point,

Model [ ovides: realistic sisulated combat erwirorment in
which objective perforsance data can be ocbtained, procedures
for defining standards, and techniques by shich tng
deficiencies and tng/combat readiness can be assessed.
Presents ARTEP seaknesses.

33

AD-A104 798

?7 June 1983

Coamand Information Requiresents of the Ririand Battlefield
(Master's Thesis for US Arey CLOSC)

Schaader, J. R.

USRCOSC

finaiysis of the eritical inforsation requirenents needed by
the Force Commander to execute Rirland Battie doctrine.
Review results of past efforts to ident)fy decision maker
key information needs. Points out that automation is the
anseer to providing tisely and occurate inforsation to
cosmonders. Looks at 65 key elements of inforsation.

K )

Mot Available

Mot fvailable

Coaparison of Training Transfer and Effectiveness Hode!s
Knerr, C. H. & Nodler, L.

ARI|

Anaiyzes and cospares training transfer and effectiveness
modeis on objectives, cosponents, units of analysis,
satrics, and developasent.

tost of the modais are prescriptive, rather than predictive
of affectivenass.
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»n

ARI-TR-70-A20;, RAD-0S6 701

June 1978

Considaration of Arey Training Device Proficiency Rssesssant

Capabilities
Shelnutt, J., Saillie, R., & Bercos, J.

Litton Mellonics

Looks at selected Nowy, Rir Force & Coast Ouard programs to
illustrate ganeral trends in tha use of sisulators for
evaluation.

Describes the Aray Training and Evaluation Systea. Al though
it may be outdated, it provides o good description of shat
SQTs and ARTEPs are al | about.

®

ARI-AM-57-30;, AD~B9S1 308

1957

Construction of Achisvesent and Perforaance Tasts
Berkhousa, R., Bornstein, H., Brown, E., & Dubin, §.
ARG Office

Morual provides instructions for developsent and use of
achievesent tasts.

Prepared for ailitary instructors in Aray schools and
training centers. Test developer is token step by step
through process of developing a test.

»

ARI-TR-528; AD-A12? 043

Feb 1981

Cost and Information Effectiveness Analysis (CIER): A
Methodology for Evaluating a Training Device Operational
Roodims &mnmt Capability

Howley, J., & Dowdy, E.

fpplied Sclm Rssociates, Inc.

Presents probleas mnund in the developsant of DORAC
fpplication to training devices, 1.e. deciding batween
design options. To maintain high leval of cosbat readiness
thare sust be frequent evaluations of indiv. and unit
proficiency and a seans of quickly diognosing and
resediating perforaance probleas.
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40
ARI-AP-81-1;
July 1980
Cost and Training Effectiveness Analysis (CTER) Performance
Guide

Hatlick, R., Berger, D., & Rosen, N.

Litton Nelionics

Provides procedura! guidance to Cost and Training
Effectivanass Analysis (CTER).

tethod for measuring and assessing cost/effectivenass of
Aray trng systeas. Provides detalled revies of TEEN (Trng
Efficiency Estimotion Modal), DIVAD Gun, Analagous Task
Method, and TRRINVICE PH TRAODE.

AD-A101 083

41

RD-AD1? 722

Sep 1975

Course Qutiine: Instruction for Unit Trainars in Hoe to
Conduct Perforsance Troining

Osborn, H. C., Ford, J. P., & Noon, H. L.

HaPR0

Datoiled outline for a tan-howr block of instruction
designed to teach officers and NCOs how to manoge and
conduct parforsance-oriented training in thalr wnits.
Esphasis on perforsance~oriented training.

42

AR -AN-82-21,
Jan 1082
Crew Perforsance Requiresents for Eserging Arecr Weapon
Systens: Studies of Cree Siza and Hathods of Forecasting
Hman Factors

Canpbell, R., Toylor, E., & Campbell, C.
HuahAD

Esphasizes fray's sajor goals: readiness, srdernization, and
sustainabi | i ty. Reports two studies pertaining to
acrposer required to operate |ight seight areor cosbat
vehiclies and sethods of forecasting perforsance
requiresents.

Lack of good parforsance data sedckensd the research and led
to a reliance on questionnaire dato. Presents Operationol
Sequence Analysis (OSA).

AD-A127 921
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43

ARI-AR-1208; AD-A156 703

Jon 1963

Criterion Perforaance Measures for N1 Tank Driver Tests
:;rm, 8. L.

Provides critarion perforasance asasures for relicble tests
of non-procedural N1 tank driver skills that could serve as
stds for tank driver sisulator training. Study cospares
perforeance scores of N1 tank drivers to novice drivers
par-foraance scores.

Based on resulis, conciudes that criterion-based tests are
potantially relicble quantitative instruaents for seasuring
perforaancs.

“

ARI-AI-73-0;, AD-AD?0 787

Aug 1973

Criterion Perforeance Measures of Leadership and Unit
Effectivenass in Smali Combat Units.

W, R. 0., Duffy, P. J., & Shiflett, 8.

Gathers evaluativa data on the processes and outcoses of
fiald training exercises froa detochaent sesbers and three
sources extarnal to the detochaent.

Foctor analysis indicated major difference was that the
extarnal sources viewed perforaance as aulti-disensional and
the detachaent seabers viewed perforaance as
uni-disensional .

43

ARI-AR-1103, AD-ACSS 604

Feb 1978

Criterion-Referenced Job Proficiency Testing: R Large Scole
fpplication

::r, . H., & Hirshfeld, 8. F.

$QTs content sust be based on systematic analysis of job
requirenants. Feedback loop sust be made to training
sanagers, parsonne! manogars and research parsonmel .
Discusses the 8QT , Its principlas of test
construction, and tha benafits egected in its utilization.
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ARI-A-87-21; AD-RO77 900
Sep 1978

gll::-lm-ﬂ.fﬂm Systea fpproach to Evoluation of Coabat

ﬂm!r;mlla, R.

Proposes developsent of odequate systea of evaluation that
looks |ika the engagasent sisulation test bed. Stresses
inportance of defining seasurement concepts, data processing
concepts, and data interpretation concepts.

One of the philosophical probleas of ARTEP Is that it does
not adequately distinguish between evaluation for training
diognosis and evaluation for accountability.

LY

ARI-TP-308, RAD-ARDG1 560

fug 1978

Criterion—fReferenced Testing: A Critical Amaiysis of
Selected todeis

Steinheiser, F. H., & Epstein, K. |.

Haryland Univ

Reviews following models: Block, Crehan, Earick, Dayton &
Hocready, Kriesall & Milisan (binomia!), Novick (Bayesian),
Rasch ¢logistic), and classical regression.

Probleas: 1) congruence batween CRT perforsaonce and
reci-sorid requirenants 2) statistical inferences applied to
observed scores.

48
ARI-A-73-11, AD-RO?S 769

Dec 1973

Criterion-Referenced Testing: R Discussion of Theory and
Practice in the

Aray
Soazey, R. H., Pearistain R. B., & Ton, W. H.
)

Reviews |iterature on criterion—referenced testing (CRT) and
the status of criterion-referenced test construction and
application. Presents sarwal for developing CRTs.

Discusses iotenass and controversy of espirical
estinations of CRT relicbility and validity. Presents
detailed revies of CRT theory and app!ications.

A-2]
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“
ARI-Th-447; AD-ADYS 682
Jan 1980
Cross-Validation of Predictor Equations for Arsor Cressan
Perforasance
:Itlmﬂ, f., Eaton, N., ¢ Neff, J.

|
Cross-validation of arsor cresean perforsance predictor
equations. Use RSUAB subtlest scores as predictor measures.
Atteapt to deteraine if these predictors sould
cross—val idate to a rew, larger saapie of areor trainees.
Predictors were found to be valid for driver and
gunner/locader perforeance at end of training and successful
in sost portions of the criterion ssasures for forser
trainess sho ware ratested. Nixed resulis were cbtainead with
operienced cresean.

30

AD-A111 381

Nov 1981

Decision Making: An Interdisciplinary inquiry

, B.
Organizational Effectivensss Research

Contains oll papers and coamantaries presented at conference
of decision acking hald in March 1081,

Presents soae relevant papers on decision aaking. Focuses
on decision making theories.

St

fARI-AR-1324; AD-R113 793

fpril 1981

Description of the AR! Crew Perforsance Mode!

:l., R., Crwaley, L., & Coke, J.

Cosputer—based mode! to simulate the speed of perforsance
of crees varying in size and/or task assigreents.
Perforsance seasuresents used to evoluate the speed and
relotive efficiency of crews varying in size or structure.
Computer—basad perforesonce sodel .
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32
MRi-A-91-11;, AD-R1Z3 605
Sep 1980

Design and Development of Diagnostic Measures for Armor
Crewnan Perforsance - XM1

Canpbel |,
HusRRO

Devalop diognostic seasures of individual and cres driiis
required in perforsance of XM1 gunery.

Presents exompies of applications of systea perforsance
seasurs concept. Provides individual and cree evaluation
package.

33

ARI-AN-82-13;, AD-A127 082

fpril 1001

ODeveiop and Evaluate Nes Training and Perforsance Systeas
for Haintenance Job Evaluation: Findings, Plans, and
Exonp las

Harper, H., & Guiaan, J.

ANACAPA Sciences

Describes finol year of a project to develop,
inplesent, and evaiuate an Arey Maintenance Perforsance
Systes (MPS).

Provides specific saintenance related perforaance seasures.
Presents Return on Investaent (ROI) § figure and results of
nee training and perforsance systes.

S4
NTEC-79-0-0105~1;
June 1981
Developmant of the Automated Perforaance Rssessaent and

Resedial Training Systea (APARTS): A Landing Signal Officer
Training Rid.

Breidenboch, §., ¢ Brictson, C.

Duniap and Rssociates

Describas develiopaent of APARTS, an automated training aid
designed to assist the Landing Signal Officer <LSO) In
training pliots on corrier landing tasks.

Attampt to optimize simulator utilization based on
perforaonce aeasuresent. fipplies cutosated and integrated

training to isprove night carrier landing through
sore effective utilization of training devices.

AD-R106 224
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-]

ARI-AN-04-143; AD-A1S0 089

Dec 1964

Developing a Field Artiilery Training Systea Based on
Devices and Sisulations: Definition of the Gunnery Team
Trainer

Bishop, E. ., Bloos, R. F., & Hamiiton, J. W.

Duniap and Rssociates East, Inc.

Develcpment of a concept and functional dascription of tha
Gunnery Team Trainer (GTT)

Review of Field Arty trng devices indicated they were
designed to provida practice but with littie, if any,
definition of the task to ba learned or of how {0 asamure
trng success. OTT provides this. HNeant to ba used as @
readiness seasuring device.

)

ARI-AN-84-137;, AD-AIS0 363

Dec 1984

Developing a Fiald Artillery Training Systes Based on
Devices and Sisulations: Evaluation of Training Devices &
Sisulations

Bishop, E. H., Blooa, R., & Hamilton, J.

Duniap ¢ Assoc. East, inc.

Program to devalop U description of a systea for unit
leval training In tha fieald artiilery. Special
consideration given to the use of training devices and
sinulations.

Looks at existing oand plonned FR training tachnology, e.g.
firing battery trainer (FBT), battery computer systea
interfacs training simuiator, MILES, and FIST/FO interactive
video disk trainer.

S?

ARI-AN-82-22, AD-A127 077

oy 1980

Development and Evaluation of a Generalizable Job
Proficiancy Matrix (OJPHM)

:mson, T., Baha, A., Johnson, C, Hishfield, J, ¢ Vasteig,
Persorne! Decigsions Research Institute

GJPH identifies commonalities among tasks sithin and across
H0Ss based on behavioral content. It is used to develop
prioritized task |ists, identify perforaonce seasures for
critical tasks, and identify comson beshovioral elesents
across tasks.

Can be applied to ond facilitate the developsant of §QTs.
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S8

AD-A13 160

Harch 1982

Developaent and Fieid Trial of a Systes for Evaluating the
Effectiveness and Efficiency of a Training Program

Hitsar, B., & Kristiansen, D.

AR, Fort Knox Fiald Unit

Describes the development and field trial of the Training
Plan Evaluation wshich identifies specific training progrom
deficiancies and recoasends courses of action. Report
assessas the use of the TPE In evaluating transition
training from M50 to N1.

fssesses use of TPE in evaluating transition from MBO to M1
during OT={1!. Presents process (forss) used In training
affactivenass study.

-

ARI-TA-70-04; AD-ADTS 431

Hoy 1979

Development and Inplementation of a performance based
training evaluation systea for the cosbat aras

Bialek, H. 1., & Brenna, M.

AR{

Describes 3rd year effort of o thres year project to develop
a systea for providing individual skill training in an
infantry unit.

Eaploys & design principlas: trng is perforaonce-oriented;
individual ized; decentralized; records kept by issediate
supervisor; pit and sqd idrs identify and recossend trng;
requires formal quality control.

60

AR!-AN-62-30; AD-A130 240

Jun 1982

Developaent of a Methodology for Conducting Training
Effectivaness Evaluation of Rir Defense Training, and
fibstract of TEE Related Literature

Fishburne, A., Rolinick, 8., & Larsen, J.

Calispan Corp.

Oescribes development of o systes for conducting TEE on Arey
AD training and abstracts of TEE related |iterature.
Literature revies points out soae relevant articles.
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01

NPROC-TR-00-0; RD-A162 931

Dec 1085

Developaant o! @ cosputer-sanaged readiness assesssent

systen
M H., & Buletzg, P.

Effcrt conducted to develop o recdiness training assessaent
systea for fleat air recon squadron tso (UQ-2) to provide
accurate, tisely, and afficient assesssents of the
opvatloml recdiness of aircree personnel.

Presants readiness training systeas consisting of: 1) matrix
of all events that affect readiness, 2) coaputer—sanaged
systen to enter, process, store, and produce readiness
reports, and 3) readiness Wlnlng aanual .

62

MRI-AN-01-20;, AD-A120 143

Dec 1981

Developaent of a User's Guidabook for TRAINVICE 11
g:ug, R., & Evans, A.

Docusents effort to develop user's guidebook for the
application of o transfer of training model (TRRIWICE (1).
tode! designad to provide a framesork for estimating the
effectivenass of training devices.

Training devices can ba specifically designed to provide
instructional banafits such as imsediate feedback,
reinforcenant for correct responses, seasuresant of
achisvesent and other positive features in complax skill
learning ewironsent.

63

RI-AR~1204;, AD-A11S 083

June 1970

Osveiopsent of CAl Perforaonce Measures: Tacfire Tactical
Data Systes

mt, H. 0., Butier, A. K., & Leung, P.

Susacr izes deveiopment of CRl perforeance seasures in the
area of TRCFIRE tactical data systes. Proposed coursewars
consists of indepandent modular blocks of instruction and 10
parforaonce based sodule pre~ oand post-tasts.

fitteapt to inplement CRI perforsance seasures.
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o4

ARI-AN=-70-10; RD-ADGO 242

oy 199

Developaent of Unit Training and Evaluation Techniques for
Combat-Ready Helicopter Pilots

Long, 6. E., Riley, C. D., & Hockenberger, R. L.
Canyon Research Growp inc

sust: ba adaptable to critical tng reqts. at
a specific time; be flaxible;, hove wide applicability;
require ain. of swpport; provide tng of opns/tasks unique to
particular coabat ewir.; relote to ultinate deterainonts of
nission success.
Requires ‘self-contained’' modules, need not be standardized;
sust provide guidance; oddress only combat reqts.; msoy serve
as partial solution; stress critical tasks e/ greatest
commonal | ty.

s

Not Available

May 1980

Educational Evaluation In the Public Pollcy Setting
Pincus, J., Berryean, 8., Glennan, T., Hill, P. , &
HicLoughl in, H.

AAND Corporation

Essays recossending sethods that address policymaker's
ismediate concarns. Riso provides views on the current
state of prograa evaluation in the federal education systea.
Predecessor to Deiphi technique.

06

Mot fvaiiable

Not Avaiiabie

Effectivenass of the C-130 Heapon Systea Trainer for
Tactical Aircres Training

Nul lmeyer, R., & Rockeay, M.
Mot Availiable

Transfar of training study froa C-130 UST to aircraft during
FOT S E

Rddresses C-130 Heapon System Trainer's perforeance
seasures.
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6?

MARI-AN-00-22, AD-A128 M3

Oct 199

Effects of Leader Transition on Unit Perforsance: An
Evaluation of the CONTRAIN Transition Ouide

Nitier, R. L.

HuaRRO

Exonines effectiveness of a program of structured interviees
(COMTRAIN) @i th battalion resource personnel in facilitating
transition in coamand ot the coapary level.

No differences found batween comsanders who received
COMTRARIN progrom and those sho did not.

68

ARI-AN-84-00;, AD-A138 264

Feb 1064

Effects of Performance Feedback in Organizational Saetting
ligan, D., Dugon, B., Mattee, H., Fisher, C., & Taylor, 8.
Purdus University

investigates model of performance feedback which describes
the effects of various disensions of feedback on
psychological processas and behavior.

Points out relotionship betseen octual feedback and
parceptions of feedback.

0
ARI-TR-485; RAD-R100 974
fug 1980

Effects of Repeated Engogesent Simulation Exercises on
individuwal and Col lective Perforaance.

Suizen, R. H.

AR}

Research conducted to mseasure individual and tactical
perforaance In a series of sisulation exercises.

Resuits indicate that collective tactical perforaance is
Isproved by repeated engogesent sisulation exercises.
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0

MARI-AR-1312; AD-A109 206

Jun 1081

Esplacing, Firing, and Harch Ordering on MI00AT l-boltw
Task and Task Times

Coke, J. 8., Crumley, L. 1., & Schwale, R. C.

Rl

Based on ressarch conducted to determine the effects of
continuous operations on the perforaance of crees as they
operate weapon systieas. Looks at CB sode! deveioped to
simulate the effects on perforsance of crew size task
assigment and fatigue.

Purpose of ressarch: to develop a |library of tasks
pcrfonod by MIOGAT howitzer crees.

A

Not Available

Not Available

Evaluating Troining Systeas

Rose, A. H.

ARIR

Looks at training device (TD) effectivenass. Points out
that too such emphasis is ploced on ransfer of trng.
Rdvocates Jooking at total training time cost and effort.

Suggests that TDs cannot ba fully evaiuated uniess entire -

program is evaiuated. HNust considar shat criterion of
effectiveness will be and how to seasure it. Riso must
consider content of forecasting method (what variabies

infiuence effectiveness).
ERERETE.

K4

ARI-AI-76~6, RD-A0?0 809

July 1976

Evaluation of the Effectiveness of Training Devicas:
Literature Review and Prelininary Mtodel!

Wheaton, G., Rose, A., & Fingaraon, P.

AIR

Presents o prelininary sode! for tha prediction of transfer

of training. Presents extensive and detai led survey of
troining effectiveness models and sethods.

Extensive revies of training device effectiveness studies.
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n

ARI-AM-07-10;, RD-AO?0 016

July 1978

Evaluation of the Effectivenass of Training Devices:
Elaboration and Application of the Predictive NMode!
iheaton, 6. R., Fingaraan, P., Rose, A., & Leonard, R.
ARIR

Presents prelininary work in developing and evaluating a
nodel which can be used to predict and evaluate the
effectiveness of training devices. Eaphasis plaoced on
transfer of training as standard of affectiveness.
Presents predictiva aode! which adheres to certain
principles based on type of task to be trained. Looks at
stisulus, response, and feedback. Suggested feedback: KOR,
reinforceasnt, outomatic systea performance fesdback, etec.

"

ARi-TR-70-A2, RAD~RD40 911

Oct 1976

Evaluation of the Effectivenass of Training Devices:
Validation of a Predictive Hode!l

Wheaton, G. R., Ross, A. M., & Fingaraan, P. U.

fmerjcon Insitutes for Research

Describes effort to develop and validate a transfer of
training model used to predict affectivensss of Aray
training devices.

Pralininary tronsfer of training sodel which decis with 3
sajor classes of variables: appropriatamss (e.9.,
similarity, criticality, commonality); efficiency Clearning
daficit and training principlies and techniques); and
effactiveness.

»
ARI-APR-20~4; AD-A076 033
Har 1979
Evaluator Attitudes Toward T~-TOE and H-TOE Unit Structures
in the Moneuwver Battalion Phase of the Restructuring of the
Heowy Division Test
:utz, E. R, & Actkinson, T. R.

|
Datersine axtent to shich pretest (pre-trial) attitudes of
evaluators affected their ratings of the norsal TOE (table
of organization and equipsent) structures which were tested
in the Moneuwver Phase of the test.
Rid to deteraine validity of evaluator ratings.
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K, -]
ARI-TR~438,
fpr 1980
Evaluator Rating of Unit Parforaance in Fleld Exercises: A
fMultdisensional scaling analysis

Medlin, 8. M., & Thompson, P

ARI

Applies statistical analysis tachniques to expert judgeents
to expliore systeaatic sethods to incorporate expert ailitary
opinion into evaluation

Used sulti-dimensional scaling udmlqns to deteraine how
sany dimensions the judgas used to evaluate unit
perfornance. Rasults indicated judges use only three
dinensions and dominant disension is quality of overall
perforaance.

KL
Not Avaiiable
Not Awailable
Exomining the Link Batween Training Evaluation and Job
Perforaance Criterion Deve!opsant

, J., Ballantine, R., & Gould, B.
AFHAL MEP Division
Points out that most research is focusad on predictor
deveiopsent - not on criterion developsant. Rir Force
conaunity needs to spend more tise in developing and
utilizing criterion seasures. Looks at AFHALS atteapt to
overcome this.
Attemptis to overcomse lack of critarion seasures by esploying
a variaty of seasuresent techniques: HKalk
Perforaance Testing, task ratings, dimansional ratings,
giobal ratings, and Air Force wide rotings.

”

ARI-A-77-8; RD-AO7? 923

Dec 77

Expert infantrysan Squad and Platoon Evaluation (EISPE) |
Concept: Evaluation and Observations

Strasal, H. C., Ayan, T. 6., & lord, L.

ARI

8th Inf Div's ottaspt to changa focus from sesory of
sequential processes to realistic perforsance. Fesdback and
post-test training period should be i ted.
Evaluation chacklists should be aimed at cbjective terainal
par-foraance not just evaluotions of process leading to that
perforeance.
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n

ARI-A~77-8;, RAD-AO7? 928

Sep 1O7?

Expert Infantryman Squad and Platoon Evaluation CEISPE) 11
Concept, Report of Exarcise Observations

Ayan, T. G.
ARI

Tactical realisa enhances adequacy of test.
To enhance uss as training wehicle, there should be a repeat
of portions not performsed satisfoctorily first tise through.

SEESEREEEEEREEESETRASRSSSESESEENEESEEERENED

80

Not APwaliable

Not Available

Facilitating and Hindering Factors In Inplenenting

Managerial Technology: A Socio-Technical Systea Process
Salas, E.

Not fvailable

Study designed to discover through examination of
decision—aaking processes of what factors
faciiitate or hinder the lapiesentation of human resources
sanagesent technoliogies.

fipplication of policy capturing techniques.

81

MAHI-1050;, AD-ABB1 704

Oct 1968

Factor Analysis of Aviation Training Measures and Post
Training Perforaance Evaluations

Booth, R. F., & Berkshire, J. R.

Noval Rerospoce Nedical institute

Study conducted to datersine shather factors (previously
identifled in “factor structure” of noval air training
varicbies) are represanted in training records of another
piiot sample. Riso relates faoctors to perforaance after
graduation froa training.

Rpplication of factor analysis to perforeance evaluations.
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82

Not Avalliable

Fed 1070

Faoctors Affecting Overseas Success In Industry (Paoper
presanted at Society of intercul tural Education, Training,
ond Reseorch)

Russel, P. Jr., & Dickinson, T.

Not Available

Dascribes decision saking procedure that con be used in
cross—cul tural salection.

Utilizes policy capturing to identify isportant disensions
of overseas success.

- <]

Not Available

Not Avaiiable

Factors Rffecting the Selection of American Managers for
Overseas Rssignment

Russel, P. & Dickinson, T.

Not Available

Described ond applied a six-step approach to sodel and study
strategies in making overseas selection decisions.

Utilizes policy capturing to understand decision making
strategies.

84

ARI-AA-1351;, AD-A138 335

Rug 19682

Feedback Needs of Training Developers and Evaluators
Hiteer, B. 6., & Burnside, B. L.

ARl Fort Knox Field Unit

Report sugoests feedback presently ovailable to training
developers Is locking In both specificity and objectivity.
Nead : Dbetter coordination batween OTD and DOES, wmore DTD
contacts with field, wsore eaphasis on hands-on and
objective testing, and of developing cosputer—based data
analysis and techniques to handie feedback. Presents list
of availabla feedback.
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[

ARI-TA-70-683; RAD-AOSH 339

Feb 1978

Flald Measuresent and Data Collection Systea for Engagesent
Siaulation Field Exercises.

O'Heeron, M. K., Howell, W. V., & Frazier, T. K.

Behavioral Tachnoiogy Consul tants, inc

Describes six systems for locoting vehicle positions, in
teras of requiremants for engagesent sisuiation data
analysis and in teres of usefuiness.

Engogesent sisulation techniques now being used to train
Aray cosbat units require better instrusentation and sethods
to gather accurate data for unit evaluation.

88

ARI-AR-1323; RAD-A134 368

Aug 1081

Field Perforsance Feedback: R Problea Revies

Burnside, B. L.

ARI

Nainly oddresses external feedback system (fiow of
inforsation fros field units to Aray Centars/Schools).
Points to existing records available at battaliion level.
Looks at feedbock loop from units to Aray Centers/Schools.
Looks at ARTEP and SQT. fakes recomsendations on what
type of feedback should be provided.

a
ARI-TR-524;, AD-A128 479
Nay 1981
Field Survey of Current Proctices and Probleas in Aray Unit
Training eith Implications for Fielding and Training eith
MILES
Gray, C., Clovis, E., Muiler, T. & Cunninghom, R.
Perceptronics
Survey of CONUS active infantry and arsor divisions
conducted to 1) detarsine hos they sanogs, prepare, and
conduct unit toctical training and 2) find out shy
REALTRAIN/SCOPES has not been aore widely used.
intarviews and questionnaires on: occeptance of
REALTRAIN/SCOPES training methods, expectations and concerns
re: MILES, proctices and probleas in unit training

t, ete. Info has served as input to piaming
firay-wide MILES implementation.
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8

ARI-TR-680; AD-AISC 57

Jun 1063

Forecasting Device Effectivenass: Vol |.
Rose, A., Wheaton, 0., ¢ VYates, L.
American instituta for Research
Discusses a nmber of issuas thot bear on the developaant of
foraal analytic methods for predicting thea potential
effectivenass of alternative training devices.

Discussion covers theoretical, practical and sethodological
issues uncovered during review of the ||terature.

99

AR|-AP-85-25

June 19683

Forecasting Device Effectiveness:
Rose, R., Wheaton, G., & Yates, L.
Not Avaiiable

Presants interactive senu-driven, cosputer—based wmodel
shich device designer can use {0 dateraine alternative
designs. Looks at four criterion constructs of device
effect.: trng problea, acquisition effectiveness, transfer

problem, trng efficiency.
Training probles construct: look at what type of
ical

proficiency is required, proficiency KSR's of
soidiers befors using the device, and how difficult for
trainee to ocquire required proficiency.

Volume |1. Procedures

20

ARI-AN-61-29; AD-A126 197

Dec 1081

Guidabook for Users of TRRINVICE ||
Seezey, R., & Evans, R.

AR

Documents trorsfer of training sodel. Main purpose of
TRAINVICE |1: provide method for assassing training devices
or training devica concepts in eariy design phases.
Six components are combined to derive index of training
device effectiveness: coveroge requiresent amal .,
anal., training proficiency anal., learning difficulty

1., phwysical charocteristics anal., functional
characteristics anal.
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MRI-P-77-5;, AD-ADSS 632

Nov 1977

Handbook for the Developaent of Skill Qualification Tests
Osborn, H., Caspbeii, R., & Ford, J.

HuaRR0

Covers both tacinical and adainistrative procadures to
follow when preparing a field tested 8QT.
How SQT tests are developed.

92

ARI-AR-1303; AD-A128 080

Dec 1980

Human Factors Evaluation of Salected STANO Devices Eaployed
in a Mechonized infantry Platoon

Sacotz, E. R.

ARI

Husaon Factors Evaluation of four Surveillance, Target
Acquisition, and Night Observation davices.

Results used to refine tactical dectrine at tha schoo! and
to assist in deteraining the design of future training
devices.

93

Not Available

Oct 1972

Human Perforaance Effectiveness and the Systeas Measuresent

Bed (Article in Journal of App!lied Psychology, vo! S8, nr.
3

Uhianer, J. E.

Journal of Applied Psychology Vol 36

Discusses tha Concept of Systeas Measuresent Bed.

Stresses that aptitudes, job desands, and surrounding
conditions coalesce to yield varying levels of perforesance.

Looks at cognitive and non-cognitive variabies affecting
per-foraance
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4

BESRL-TRAN-223; AD-713 483

Jun 1970

Husan Perforeance Experisentation in Night Operations:
Technology & Iinstrumentation for Field Research

HWaan, R., & Sternberg, J. J.

fray Bahavior and Systess Research Lab

Provides a description and evaluation of instrusentation
system which includes training, testing, and control sethods

and procedures as well as special experisental techniques
and instrusentation.

Instrunentation systea found to aid greatly in the
collection of relicble and vaiid eperisentation data.

o5

ARI-AN-79-40; AD-A0?9 371

Sep 19799

lspiementation and Evaluation of the Tank Cres Training
Progrom for USAREUR units

Kress, G., & HcOuire, H. J.

HuaRRD

Coapares previousiy developed tank cree training
program (performance oriented and sisulation based) against
corwentional .

Training prograa effectivaness assessed for both

based on their crew gunnery perforsance on Table VI. Study
stresses need {0 develop relicble tank gunery criterion
perforaonce standards and seasuresent techniques.

96

ARI-AN-83-64;, AD-R136 601

Sep 1083

Inplications for Developsent of Collective Training
Inforaation Systea <CTIS)

Scott, T., ¢ Ekstrom, R.

ARI

Presents resuits of inforsation nesds assessaent to
deteraine coaporants of a collective training inforsation
systen.

Interviews revealed dafinite nead for feedbock froa fiald
users of ARTEP documents to the developers pertaining to the
quality and utility of the product.
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14

MI-TA-70-A20; AD-AOG4 271

Nov 1978

lnproved Aray Training and Evaluation Prograa (ARTEP)
fathods for Unit Evaluation, Vol |: Exscutlive Sumeary;
Study Dasign and Field Research

Howron, M. O., Atbert, 0. D., & NcCuliough, T. J.

Haan Sciences Research, Inc

Analyzes existing methods of isplementing ARTEP for q
tonk/aech infantry Task Force. Objective: identify probleas
in conduct of ARTEP for field units, develiop remedies, and
incorporate thea into a practical field guide.

Study conducted whan ARTEP systea sas in early stoges of
development. Uarious technical probleas inherent In
training and evaluation cutline (T.ED) are presented.

8

ARI-TA=-70-A27, RD-AOBO 703

Nov 1978

laproved Arey Training and Evaluation Prograa (ARTEP)
Nethods for Unit Evaluation, vol 11: Analysis

Howron, N. D., Ribert, D. D., & NcCullough, T. J.

Husan Sciences Research, Inc

Provides data analysis and recoasendations for refining
current ARTEP iaplementation.

Significant eaphasis sust be placed on adequate training
for evaluator/control ler. Presents recoasandotions for
fol low-on research, e.9. integration of new technology into

ARTEP's evaluation componant (engagesent siaulation, battle
simuiation, ete.).

9

ARI-TA-70-R28, RAD-A004 272

Nov 1978

laproved Arey Training ond Evaluation Program (ARTEP)
Hethods for Unit Evaluation, Vol 11): Field Guidance
Howon, N. D., Aibert, B. D., & McCullough, T. J.
Human Sciences Research, Inc

Prototupe guida for battalion level ARTEP. Based on
recoanerdiations presented in vol i1i.

Stresses ARTEP principles and applications. Points out that
basic principle is perforaance oriented training.
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100

MRI-TR-0-R23; RAD-AD7?S 485

fpr 199

lsproved Arey Training and Evaluation Prograa (ARTEP)
Hethods for Unit Evaluation, Vol V: Analysis of Altarnotive
Training Strategies

Hovron, M. D., McFarling, L. H., & HiIl, H.

Human Sciences Research, Inc

fAnalyzes alternative training settings ovailable to Bn
training sanagers for the conduct of training within ARTEP.
Sattings inciude conventional field exercise, angogesent
siaulation field exa~cise, etc.

Dascribes caopability for perforsance sesasuresent/diognosis
for sach setting.

101

MI-TA-70-A24; AD-A07?S 663

fpr 199

isproved Aray Training and Evaluation Program (ARTEP)
Hethods for Unit Evaluation, Vol Ui: Corventional ARTEP
fissions and Engogesent Sisulations:

Howon, 1. D., & HcFarling, L. H.

Haon Sclences Research, inc

Exmines 4 Issuas: davelopsent of accurate, cosprehensive
criterio and seasures of unit perforsance; structure &
functions of evaluator/controller teas;
reduction/intagration of eng sis data and ARTEP dota; use
of dota to establish tng objectives.

Points out 4 sain issues that bear on conduct of unit
proficiency assessaent.

102

ARI-TR-29-R23, AD-A0?0 957

fpor 199

isproved Arey Training and Evaluation Prograa (RRTEP)
Hethods for Unit Evaluation, Vol Vil: Executive Sussary
Howon, N. D., & Honschura, R. 6.

Haan Scliences Research, Inc

Susacrizes previous § voluses.

Major ARTEP probleas: littie time for evaluator training;
poor integration of ratings for diognosis and trocking of
errors; administration incoapatible with establ ished
principles of training; T&EC foreat not able to identify
specific errors.

A-39




Seq:

10 Maber:

Date:

Title:

Author:

Corporate Ruthor:
Susaary:

Key Points:

Key Points:

Seq:

ID Mumber:

Dote:

Title:

Author:

Corporate Author:
Suamary:

Key Points:

103

ARI-AP-70-7, AD-AO7?S 470

for 1979

laproved Arsy Training and Evaluation Prograa (ARTEP)
Mathods for Unit Evaluation: Guidance for Planing and
Conducting Compary-level Field Exercises

Howon, i1. D., MeCulfough, T. J., MeFarling, L. &
Wanschura, R.

Haan Sciences Research

Attempt to satisfy needs documented in the first study
phase. Presents a training program on the conduct of an
evaluator/control lar school .

Persistent problea in Arey: institutionalized lack of
appreciation for the role evaluators con and aust play in
evaluating field parformance and in acting as trainers.

104

Mot Avaiiable

Haorch 19689

laproving the Training Approach

Duncan, C. §., & Hartjen, R. C.

HQ TRADOC / Areor Magazine

firsy aust: 1) modify current analysis approoch (collective
requiresents to drive indiv skill training); 2> adopt
proactive training approach; 3) train for success on
battiefleld; 4) bond soidiers to quality leaders In
cohesive units.

Philosophically, TRADOC understands shat to do - the
question is shether TRADOC (eadership can influence the
schools.

103

AD-A104 738

Dec 1965

in Search of Combat Readiness in the USHC

Stahl, P.

Naval Postigraduats School

Analysis of the factors that sake a USMC unit combat ready.
Presants resuits of o survey of 46 USHC officers based on a
readinass modal.

Survey data analyzed using bootstrap sethodology, whereby
quantitative values are derived froa qualitative value
udgaents .

=
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108

ARI-AN 79-22; AD-RO7? 177

fov 199

initial ARTEP Validation Results:
Hoyas, J. F., & Wallis, M. A
American Institutes for Research
Standards too subjective; evaluator parforeance too
erratic, doubtful that typical evaluator personme! could be
adequately trained to meet stondardization requiresents; no
Quidelinas for adjusting standards to account for varying
tast conditions.

Situational artificiality often required to achieve
standardization; has negative ispact on validity as a trng
guide; ARTEP evaluation represents CULNINRTION of training,
which should not be the case.

1974 - 1973

107

ARI-AN-65-5;, AD-R1S0 302

Jan 1985

Instructional Rpproaches for Individualizing Bosic Rifle
Harksaonship Training

Maxey, J. L., & Seezey, R. UW.

Litton Mellonics Systeas Dev.

Presents |iterature revies of educational and training
research on individual ized training.

Points to study by Rosen and Behringer who found: skills
taught to meet current stds but not in the best eay,
criteria do not meet current req’d combat characteristics,
gap between current stds & conditions and those required.

108

AD-R149 417

Dec 1064

Interactive Oraphics Sisulator: Design, Developsent, and
Effectivaness/Cost Evaluation

Richardson, J., Harmon, K., & Keller, R.

Essax Carwauon

Design, deveiopmant, and isplesentation of Interoctive
Graphics Sisulator (106S).

Hathodology to dateraine training and cost affectivensss.
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109

Not Available

1008

JAN: R Technique for Analyzing Oroup Judgeent (Article
appearing in Journal of Experisental Education, Yo!. 4)
Christal, R. E.

Journal of Exparimental Psychology

Utilizes Judgeent Analysis (JAN) to identify and describe
the rating policies within a board of judges.

fpplication of JAN technique.

110

ARI-RP-81-17;, RD-R120 774

Sep 1981

Job Aild for Modifying Ineffective or imefficient Training

Kristionsen, D.

ARJ

Job aid which addresses the problea of how to aodify
training shen one has conducted a Tng Program Evaluation
and found that certain changes are needed.

Points out the probieas that often result froa inefficient
training e.¢g., unecessary instruction on skills and
know|edges the soidier already has or shen practice tise is
cut in the name of efficiency.

111
AFHRL-TP-85~51;
Feb 1986
Job Perforaonce Measuresent Classificotion Schess for
Validation Research in the Hiliurg
Kavmod'n H., Boraan, U., Hadge,
assoelatu lnc
Outlims the dwclopunt of a perforaance ssosureaent
classification. Focus on job perforaance criterion
develiopaant .
Model looks at input variables (individual characteristics,
seosurement method) process variables ( cognitive
processes) and outcoms variacbles (perforeance ssasuresant
quality). Perforeance peasuresent criteria to be
considered are suggested.

AD-A 164 837

. & Gould, R.
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112

ARI-AN-83-32; RD-A13S &0

Sep 1983

Job Sampie Tests as Predictors of M1 Ounnery Perforsance:
fippendixes A-E

Biers, D., & Souer, D.

Systeas Research Laboratories

Used aptitude measurement sath. (o design job somple
tests for arsor crewaan. Developed seven job samplie tests
to include: three computer based and four H-0 tests.
Various job saaple tests are presented. Results indicated
that linear combinations of job somple test ssasures
accounted for very high proportion of variability in crees
past success al Annual Qualifications.

113

STP 0-63E-~8B

fipr 1083

M1 fbroms Tank Systes Mechanic Job Book, MOS 63E10/20

Not Applicable

US Aray Ordnance School

Used as an NCO training sanogesent tool to record
denonstirated proficiency on soldier’'s marwal (all coason
and MOS-spacific) tasks for shich the 8L 1 or 2 soldier is
responsible. Provides spaca for supervisor {o record go or
no—-go and date.

Basic idea is good, but dowbtful that it is utilized sith
ary degree of effectiveness.

114

ARI-P-79-2

Feb 1978

Maintenance of Perforsaonce Effectivanass
Horabin, |., Katz, M., & Shields, J.
Rl

Esphasis on supervisors' involvesent and on dealing eith
perforaance probieas at tha specific problea leval.

izes training and techmoliogical solutions.
Points out need to dea! with perforaance probieas at
specific lavel. Suparvisors' perforeance crucial to
saintenance of effectivanass. [t Is laportant to
dot:;im what the objectives are and hos evaluation will
be .
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13

ARI-AN-04-5;, RD-A1F? 1?71

Jan 1004

Maintenance Perforsance Systea (Organizational) Handbook
for Cartifying Mechanics in Division 886 Arsor Units
Spikar, A., Harper, W., & Hotkyns, A.,

finacapa Sciences, Inc.

Effort to develop the Maintanance Performonce Systes
Organizational (IPS-0). HPS-0 is an integrated systea for
sesasuring saintenance sechanics. Looks at Certification
Prograas in the Army, Nowy, Rir Force, and private

indus

try.
Prasents effort to develiop a systea to measure saintenance
certification perforaance.

118
ARI-AN-04~2; AD-A137? 371
Jan 1084
Mointenance Parforaance Systes (Organizationol) Inforsation
and Evaluation System Design (ISES) Design Considerations
Siapson, H, Outaan, J., & Jarosz, C.

Sciences
Dasign considerations relating to the ILES of the
Maintenance Perforaance Systea—Organizationaf.
Use as svoluation tool. Use as sanogesent inforsation
feedbock tea. Feadback provided to Aray cossanders,

iners to allow thes {0 revies

mlnmnrolnlm parforsancs.

117

Not Avaiiable

10683

Neasures of Coapensatory and Noncospensatory Models of
Decision Behavior: Process Tracing versus Policy Capturing
(Article appearing in Organizational Behavior and Human
Perforsance, Vol. 31)

Billings, R., & Harcus, S.

Organization Behavior and Human Perf.

Exomines the validity of policy capturing and procass
tracing ssasures of decision aaking.

Application of ANOUA and inforsation board technique

(linsar regression coamonly used) to policy capturing
techniqua.
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118

RAD-A003 081

Sept 1976

tethod to Deteraine Divisional Engineer Battalions Training
Neasures of Effectivenass (Master's thesis, Nowal

Pos te School)

Gibson, L. P., Jr.

Noval Postgraduate School

Prasants mathodology to deteraine tha training sesasures of
effectiveness for divisional engineer battailions.

Looks at training seasures of effectivenass.

119

Not Available

Nov 1979

Hethodology to develop tha Criteria and Criteric Heightings
for fissessing Subunit Effectiveness in Organizations
(Article appaaring in RAcodeay of Managesent Journal, vo!

2
Hitt, H., & Hiddleaist, D.
Rcadasy of t Journal

Study offars and tasts an isproved procedure for measuring
organizational subunit effectiveness by isolating relevant
criteria and deteraining criteria weights within a large
comsplex organization.

Use of pollicy capturing at a state health dq:crtunt

120

ARI-TR-569; AD-A131 060

farch 1982

NMethods of Evaluating Tank Platoon Battle Aun Perforeance:

Design Ouidel inas
Knerr, H. & Boycan, G.

g:m, T., Johnson, E.,
Provides guidel ines to assist local battalions in the tasks
of plarning, conducting, and evaluating the platoon Table
IX battle run.

Presants represantative ond challenging situations.
Evaluation based on a variety of seasures and scoring
procedures.

i,
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121

ARI-TR-457;, RAD-AOVG 300

fay 1980

Methods of Evaluating Tank Platoon Battie Aun Perforeance
Wheaton, 6. R., Allen, 7. ., & Johnson, E.

Aeerican institutes for Research

Presents recossanded tasks, conditions, constructs,
ssasures and standard that increase objectivity shile
retaining diognostic capability

Moy ‘standards’ are in fact subtasks. See Wheaton,
Fingarsan, Boycan. Score aggregation required auch data
from mary iterations by same unit, cleariy not feasible.
Arbi trary standards are appealing. Tng Mgrs need
aggregation for diognosis.

122

ARI-TR-574; AD-R135 480

Har 1982

Hethods of Evaluating Tank Piatoon Battle Run Perforaance:
A Perspactive

th;aton, 6., & Boycon, G.

Al

Exomines and discusses sajor issues that hove significont
inplication on: mathod of main gun firing, perforsance

seusuremants, and purposa.
Recoasmend use of additional and isproved evaiuation of
tank platoon gunnery and tank skills. Presents three

oplions for seasuring platoon performoncs.

123

Not Available

1960

Hilitary Research on rerforsance Criteria: A Change of
Eaphasis (Article appearing in Husan Factors Journal, vol

2, m 2
thianar, J. E., & Drucker, A.

Not Available

Points out change of emphasis in Nilitary research. Trend
is owoy from school grades and subjective rating towards
parforaance tesiing. Recoasends use of situational
perforaonce testing (SQT, real train, etc.). Recoasends
Systens Measuresent Bed.

Need total evaluation of unit, team, or group perforsance.
Must detersine systeas output criterion (i.e. RRTEP).
Systeas Measuresent Bed deais sith overall systea’s

influence on individua!'s performance (Total Hission
Effectivensss).
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124

AD-A112 Q37

Dec 1901

Multi-Attribute Utility Theory to Assist Top-Level
ficquisition Decision-tiaking (Master's Thesis fros Nowa)
Post Graduate School)

Goren, R.

Noval Post Oraduate School

Search for decisiomadcking technique that can best serve
top-level acquisition decision making. Sugoests use of
Muiti-Attribute Utility

Presents sethodology and affort to deteraine key decision
acker inforaation needs.

125

AD-POO1 148

Jan 1082

New tools for assessing aircraft/pilot perforsarnce (Paper
presented at AIAR morkshop: Flight testing to identify
pilot workioad and pilot dynamics, Edwards AFB, CA)

York, R., tontgomery, L., & Petro, J.

SR! international

Report presented at AIAR sorkshop: flight testing to
identify pilot worklood and pilot dynamics. Attespts to
assess ai| three areas of aircraft weapon systea
effectiveness (aircraft perforsance, pilot physiological
response, and armoment utilization).

Recommends sulti-dinensional approach (o seasure pilot
workload, stress, and performonce quantitatively. Presants
description of tactical aircrew cosbat training system
(TACTS) features.

126

R150~-1-2285

June 1081

Notes on Human Perforeaance Araiysis

Holinagal, E., Pendersen, 0. M., ¢ Rasaussen, J.

Risoe National Lab

Frasesork for the integration and analysis of huaan
parformance in nuclear erwironments. Identifies four
sources of data: special post incident, plant interviees,
training sisulators, and research simuiators.

Provides an analysis scheme and discusses hos the results
fros the different levels say be used for various purposes.
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127

Not Avaiiable

Mot Avallable

Optimization of Training Systems

Cronhoin, J. N.

Prt TRADE

Looks at optimization of skilli-dafined task sequance as @
meons to training systes optimization.

Points to skill defined task sequance as a sethod to
optinize training.

128

ARI-RN-84-47; AD-R138 08S

Feb 1984

Performance Feedbock: A Review of jts Psychological and
Behavioral Effects
tigen, D., Fisher, C.,
Purdue University
identifies characteristics of feedback which soy lead to
aore effective use of feedbock.

Points out the importance of understaonding ehat goes on
batween the odainistration of feadback and the subject’'s
selection of o response.

¢ Toylor, M.

129

f0-A110 669

Sept 1981

Per foraonce Measuresent and the Nowy's Toctical Rircres

Training Systea (TRCTS)

Sloffer, O.

Huaan Factors Lab, NTEC

Oescribes devalopsent and usa of Tactical Training Systea

(TACTS? as a means for training advanced air 