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KEYNOTE ADDRESS

DEVELOPING USABLE KNOWLEDGE ABOUT TEAM EFFECTIVENESS;
REQUIREMENTS FOR THEORY AND METHOD

Dr. J. Richard Hackman
(Yale University)

J. Richard Hackman is Professor of Organizational Behavior
and of Psychology at Yale University. He received his
undergraduate degree in mathematics from MacMurray College in
1962, and his doctorate in social psychology from the University
of Illinois in 1966. He has been at Yale since then.

Professor Hackman conducts research on a variety of topics
in social and organizational psychology, including the design of
work, the task effectiveness of work groups, and social
influences on individual behavior. He is on the editorial board
of several professional journals, and has consulted with a number
of organizations on quality of worklife issues.

He is the author or editor of five books (the most recent
being Work Redesign, co-authored with Greg R. Oldham and
published in 1980 by Addison-Wesley) and over 50 chapters and
articles., Professor Hackman was winner of the Sixth Annual AIR
Creative Talent Award in the field of "Measurement and
Evaluation: 1Individual and Group Behavior," and co-winner of the
1972 Cattell Award of the American Psychological Association. He
is a Fellow of that association in the Division of Industrial and
Organizational Psychology, and in the Division of Personality and
Social Psychology.

Dr. Hackman's address at the Ninth Biennial Psychology in
the DOD Symposioum on 18 April 1984 is titled "Developing Usable
Knowledge About Team Effectiveness: Requirements for Theory and
Method." A summary of Professor Hackman's address follows.
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DEVELOPING USABLE KNOWLEDGE ABOUT TEAM EFFECTIVENESS:
REQUIREMENTS FOR THEORY AND METHOD

Dr. J. Richard Hackman

Yale University

This paper explores the present state of knowledge about work
team effectiveness, and proposes some possible new directions for
theory and method in small group research. It is suggested that
descriptive models of group behavior that emphasize the role of
group interaction process in mediating between "input" and
"output" states may have misguided research and theory on the
topic. As an alternative, a case is made for attending more
» carefully to certain aspects of group structure (particularly the
authority structure, group composition, and group task design) in
group performance research, and for developing theory that
illuminates the relationship between a team and the
organizational context in which it operates. Regarding
methodology, questions are raised about the usefulness of both
experimental and survey studies of group effectiveness, in some
non-traditional methods for learning about the determinants of
group performance are suggested.
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Environments for Evaluating Performance of
C°I Systems

Dr. Elizabeth J. Kirk, The MITRE Corporation
Abstract o

4

Some envjronments and methods which have been used
to evaluate CSl.systems are outlined. A series of specific
controlled tests that were conducted during recent (1982-83)
developmental tests of Joint Service message standards are
also described. This type of test may be seen as a cost-
effective method to evaluate certain system capabilities in
addition to or in place of large-scale field tests.

I. Introduction

While the test and evaluation processes that must take place during the
development and acquisition of _  materiel, including command, control,
communications, and intelligence (C°I) systems, are clearly outlined in military
documents (e.g., Army regulation 70-10, 71-3), the environments in which testing
takes place, and the testing methods to be used are often left to the discretion of
developers and military testing agencies. Often system tests are piggy-backed onto
operational exercises rather than designed to meet the specific needs of the system
function being tested. The purpose of this paper is twofold:

o To familiarize symposium participants with some of the more common Test
and Evaluation (T&E) environments and methods that have been employed
during the system acquisition cycle. Other papers presented on the T&E
panel will use one or more of these environments or methods.

o To report on some controlled tests that were conducted as part of Army
developmental testing of Joint Service message standards. The purpose of
the controlled tests was to determine the difference between various
message preparation modes and procedures.

IL. Test and Evaluation

A. The Acquisition Cyele

The current Army Materiel Acquisition process includes four phases:
conceptual, validation, full-scale development, and production with testing taking
place during the last three phases in the form of Developmental Tests (DT) and
Operational Tests (OT). According to Army regulations, DT is conducted "to
demonstrate that the engineering design and development process is complete, that
design risks have been minimized, and that the system will meet specifications; and to
estimate the system's military utility when it is introduced." The tests are planned,
conducted, and monitored by the developer.

OT, on the other hand, is conducted to estimate a prospective system's military
utility, operational effectiveness, operational suitability, and the need for
modifications. OT also provides information on organizational, manpower, doctrinal,
and tactical requirements. OT tests are executed by personnel who would be expected
to use and support the system when deployed. OT tests are to be conducted in "as
realisti% an operational environment as possible."

C*I systems present challenges to the T&E process for systems acquisition which
was originally designed for weapons systems and other materiel. The proliferation of
eommand nets between and among services and the use of computers in ecommand
centers pose very new and complex problems for evaluating system functional
capabilities relating to compatibility, interoperability, software design, and man-
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machine interfaces. With many of these systems, the human becomes an integral part
of overall system performance. Not only must individual human performance
capabilities be ascertained in these areas, but small group or team performance, and
even organizational performance must be tested. The means to find suitable ways to
identify areas to be tested, the environments to test them in, and test designs and
methods are not clearly defined, leaving both developers and testers to generate their
own T&E procedures. The new demands placed on T&E because of the complexity of
systems raises two very important issues:

o What future tests can be designed and conducted to cost-effectively
evaluate a system's capability to perform certain functions at the
individual, team, and organizational levels? Answering this question
takes much forethought and planning since many types of test methods
may have to be used to test thoroughly all of the system's capabilities at
each stage of development and at each level.

o What can be done to use the current set of test environments and cycles
more fruitfully? Can a series of system tests, using various methods, be
imposed on a Command Post Exercise (CPX), for example?

B. T&E Methods

CPXs, FTXs, laboratories, proving grounds and factories where the c3 system is
being developed can all provide test environments. Each provides its own set of
strengths and weaknesses in terms of control over test conditions, the pool of
"subjects,”" data collection capabilities, and cost. Some or all of the methods outlined
below can be used in such environments.

1. Case Studies. Many system T&E reports are based on performance during a
particular exercise (i.e., how system X performed during Solid Shield '83).
Recommendations for changes are made on the basis of these reports and, if possible,
checks on improvements made are followed up in future tests. However, these checks
are often overlooked because the lessons learned froin one previous exercise are not
carried over to the next. New testers may not read old reports; exercise goals can
change test conditions to the point that it is impossible to replicate previous tests.
Thus, case study evaluations based on one test or exercise may not provide the
continuity, reliability, and replicability to thoroughly exercise all system funetions and
evaluate its capabilities.

Efforts can be made to assure that the information collected during one
exercise is consistent (that is, the same measures were used and the same questions
asked across various users, elements, and time periods) and that the same types of
data are collected over a series of exercises. Efforts also should be made to ensure
that one is able to state which capabilities were affected by the test environment and
which by system performance.

2. Controlled tests. When specific system functions must be evaluated and
require either many repetitions of tasks or repititions under strictly controlled
conditions, then controlled tests can be conducted. The system being tested must be
in some way isolatable from the rest of the systems or personnel by either controlling
for (statistically or in the test design) or holding constant those influences not being
examined for the specific function under evaluation. Controlled tests can include a
few individuals using one system or a whole network of systems and personnel
performing assigned functions.

3. Expert review. Teams of "experts" (operational or technical) can be used at
the early stages of system development to define and refine functional requirements.
They can also be used at later stages to evaiuate a system's ability to meet
engineering design and operational requirements. For example, one "expert" might
say: "Because of the introduction of system X in the field, the user of system Y must
now also receive, store, retrieve, and display information collected from system X.
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el Does it have this capability?" In this way, a system's functional capabilities can be
evaluated in the operational realm, in part, without conducting large scale exercises
and tests.

iy 4. Modeling and Simulation. Modeling system capabilities before the actual
_‘ N development of a prototype can alert developers to problems within the system. This
SR is especially useful during developmental testing in the early stage of acquisition.
; Simulation can also be used to simulate the larger environment into which a system is
DA to be placed. In this case, simulation can provide a cost-effective approach to testing
e system capabilities in a larger context without requiring all the manpower and
equipment needed for a large-scale exercise.

g In all stages of DT and OT test and evaluation, the following issues should be
e considered.

O 1. What functions of the system must be tested? Which functions involve a
one-human-one-machine, small group, or large organizational context?

2.  What operational exercises or tests currently exist to evaluate machine and
human ecomponents of system effectiveness? How can these operational exercises or
tests be exploited to collect good data efficiently?

3. What additional tests must be planned to assure complete test and
evaluation of the system.

AR While these questions may seem obvious, the planning of tests in conjunction
with the develoment timetable becomes very complex when developer, tester, and
, operational forces exercise timetable must be coordinated.

T III. The Use of Controlled Tests to Assess Message Preparation Processes.

X This final section briefly describes a series of controlled tests that were
AN conducted as part of a set of larger developmental tests. While message standards
- tests may not be the same as other system tests, the point [ want to make here is the
T e usefulness of controlled tests that have been piggybacked on top of other tests which
{ were not designed to answer some very specific questions. This type of method can be
S easily adapted to a large-scale test with careful planning and sponsor suport.

The larger test, as part of the Joint Interoperability of Tactical Command and

= Control Systems (JINTACCS) program, were conducted to determine the compatibility
AR and interoperability of standardized messages exchanged between services. The
S JINTACCS program objective is to establish and test tactical C“ data exchange
! standards that are adequate for joint service operations and usable for both current
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manual interfaces and future automated interfaces. Tests must be conducted to
determine if:

S
A o standard formats can be established that are readable and writeable and are

RARY usable for data transmission;

& - o the standardized messages contain sufficient information to conduct

s military operations; and
o o standards can be established for use in man-man, man-machine, and N
}ji}f machine-machine interfaces. -
{_—;-F; A series of joint developmental tests was conducted in which all of the services o
N involved in intelligence, air, operations control, and fire support operations exchanged -
":‘: messages. In addition to the jointly sponsored tests, the Army's Test Management .
S Division of the Center for Systems Engineering Integration (CENSEI) supported a -
e series of controlled tests, oftentimes run concurrently with the Joint Tests, to answer -
N issues germane to Army-specific interests. The results of these controlled tests are b
SN quite preliminary and more testing must be done to confirm the findings. However, -
A -::: the utility of using such controlled tests to answer specific questions is supported by g

. the findings. Y

For each of the tests a test design was prepared. Each design attempted to
control for differences between subject, stimuli, and schedule of events. In the cases
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where the number of subjects was insufficient to provide definitive results using
.- statistical techniques, the results provided evidence for suggesting system or
L standards improvement. Three tests conducted yielding the most conclusive results
AN are outlined below:
L9 A. Tactical Computer Terminals (TCT) Tests (Turner, et al, 1982)
R 1. Test Question: Can messages be prepared as rapidly and accurately using
. the TCT as they can manually?
2. Purpose: To compare manual preparation processes with automated (TCT)
preparation processes.
e 3. Background: The TCT is a militarized computer terminal with 96 K of
memory. The Army is considering it as an interim system to be used for automated
JINTACCS message preparation. JINTACCS message formats, codes, and preparation
instructions are coded in the software and can be used to directly prepare and
transmit JINTACCS messages. In the test, four military personnel were asked to
prepare two messages each using both the manual and automated (i.e., TCT) methods
of preparation. Message preparation times and errors and participant comments were
recorded.
4. Results:
- Manual and automated (TCT) preparation and transmission took about
the same time.
- The subjects made about the same number of errors using either mode.
- Software and editing changes on the TCT could improve TCT message
: preparation time and accuracy. Recommendations were made.
.. 5. Discussion: This kind of test provided valuable insight into the kinds of ,
«-::-f software changes that are desirable to automate JINTACCS standards and message
preparation. Such tests did not require that automated systems be plugged into a
larger network, although for questions of compatibility and interoperability with other
) Army and Service systems, this would be desirable at some later date. ’
( B. Automated Reference Test (Kirk, Plotkin, 1983) .
1. Test Question: Can the material in the Army JINTACCS User Handbook be '
QO accessed as fast or faster using an automated system as the hard copy Handbook? N
T 2. Purpose: To compare standard hard copy access rates to an automated o
O access rate.
3. Background: The Electronic Media System (EMS) consists of an Apple II
computer, a videodisk, a videodisk player, and a monitor. It was used as a computer- '
N aided access to look up material in an automated version of the Army JINTACCS User -
Handbook. This handbook provides the soldier with standard message format,
SN instructions for their use, and, when needed, standardized entry codes for pieces of
N information. The handbook was automated so that the user could quickly "flip
> through" pages of the handbook. Two civilian personnel were given a series of tests to
P access different sections of the User Handbook using both the EMS and hard copy
" material. Access times were recorded.
AN 4. Results:
- Access to the manual (hard copy) and automated (EMS) materials was
equally fast. -
- Software improvements on the EMS could possibly improve access
speeds,
. - The EMS could have broader applications as a JINTACCS training or
briefing device.

5. Discussion: This test indicated that, at least in this application, automation
is not always "better" than manual methods. Further examination of the EMS :
concluded that its strengths could be exploited for other purposes in the JINTACCS ®
program.
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o C. Standardized Message Format Test (Kirk et al, 1983)
f:‘\'l-f 1. Test Question: Can messages be prepared as rapidly and accurately using
blank forms as pre-printed structured ones?
‘ 3 2. Purpose: To determine the necessity of pre-printed standardized forms for
L preparing short messages.
QI 3. Background: All JINTACCS messages currently prepared by the Army use iy
2 pre-printed forms. The current procedure requires user elements to maintain a
_:-fj: constant supply of these forms. Two soldiers were asked to prepare a series of Fire 1
AN Support messages using both the pre-printed and blank forms. Timing and error data N ]
i were recorded. o
) 4. Results: -]
- Blank forms and pre-printed message forms took the same amount of 0
time to prepare. e
. - There were no significant differences in the number of errors committed b
O using the two forms. -
N - For short, linear messages, it may be possible to eliminate pre-printed ij
forms. More tests should be run on all message types to verify these e
) findings. o
:-:& 5. Discussion: This test raised the larger issue of the "paper flow" problem in <
>N preparing large numbers of structured written messages and distributing them to "
- appropriate destinations in a timely fashion. These preliminary results suggest that ;
o some of the problem can be alleviated. However, the logistics of assuring that proper
- forms are distributed effectively are subject to test in a larger exercise environment.
S IV.  Conclusions
A The current systems acquisition process allows for a number of developmentgl
:.;.':.: and operational tests to be conducted throughout all stages of development. C*I
e systems place new demands and challenges for test and evaluation of the machines and
{ men operating them. While case study and field exercises have been the method and
N environment used extensively to test systems, a wide range of methods and
v'\f-‘, environments exist to test and evaluate systems during all phases. The method and
N0 environment should fit the particular function of the system being tested rather than
o the test being fit into a particular T&E environment that is available.
AR As described above, controlled tests can provide a fertile yet relatively
) inexpensive environment to test selected aspects of system and user performance.
~ They can also be included as part of a larger exercise with careful forethought and
AW planning and sponsor support.
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A Sociotechnical Communications Model
for
Command and Control

Dennis K. Leedom
Office of the Deputy Under Secretary of Defense
(Communications, Command, Control and Intelligence)

| Abstract

Using military command and control systems as the
setting, this paper examines the problem of effectively
communicating perceptions and mental concepts from one
organizational element to another. A model is proposed
which identifies and links the important aspects of this
process: problem formulation, language development and
usage, and transmission media. Using this model, the
paper outlines tradeoffs among these various factors and
suggests ways in which command and control processes
might be improved through both technical and non-
technical means,

{
N\ Introduction

An essential ingredient for any organization is the development of
effective communications among its various components. Often, as in the
case of distributed command and control systems, our concern focuses on the
technical means of transmitting voice or data messages from one point to
another. Yet, as pointed out by the Defense Science Board (1978) and the
Armed Forces Communications and Electronics Association (1982), technology
is not the limiting factor in developing effective command and control
systems. In contrast, we must begin to look not only at how we communicate,
but also at what we communicate. This latter issue, however, moves us
beyond questions of technology and into the cognitive processes of the
military decisionmakers =--into the culture and language of combat.

Several aspects of combat operations suggests the need to examine the
entire process of how perceptions and mental concepts are communicated among
different staffs within a command and control system. First, battlestaffs
face a number of real-world considerations which preclude a precise,
structured approach to the planning and execution of military operations.
Hence, a significant portion of the command and control process involves
definition of the combat problems to be solved and the decisions to be made.
Second, these staffs do not generally deal directly with the battlefield;
rather, they deal with perceptions of the battlefield which have been
developed through the eyes and ears of subordinates. If a distributed
command and control system is to respond in a coordinated and consistent
manner, then each of its constituent parts must share a common perception of
the battlefield, the combat operations which unfold upon the battlefield,
and the strategies and tactics which shape these operations.

In the following paper, | develop a conceptual model for addressing the
problem of shared perceptions within a command and control system. By

LA kG A A S ki B i A e St R e e A e A 0 R R S T "R i ot vt A g St Jiugn S B

LR O ol N '
; \‘-,'l‘

LA

PN W WS

S

v'.‘l..




o .".]
-_: P
'3

,'_-_,.

..:‘.

necessity, such a model must consider the cognitive aspects of expert ol

knowledge and problem solving, the psycholinguistic aspects of communicating 24

‘ ideas from one culture to another, and the sociotechnical aspects of o1
\ transmitting these communications. L

o

\--‘~ L
L‘--. . . * . ° ¢
t}:: A Conceptual Model of Organizational Communication ",
e .
~ A sociotechnical model for examining organizational communications is ¥
outlined in Figure 1. {t is through such a model that we can relate the o

various cognitive, psycholinguistic and technological factors which -]

influence the nature and effectiveness of such communications. -3
TASK ENVIRONMENT ;;—1*

/ \ ’ .'4

’/PERCEPTION\\, (~ PERCEPTION "y e

/\ oF REALITY/, \\OF REM.H’Y//\

/

Structure Structure

4 Interpret Interpret

\ Verbal/Nonverbal
STAFF A Communications STAFF B
Formulate Comprehend
TRAINING —_ —_— TRAINING
& EXPERIENCE & EXPERIENCE

\ LANGUAGE LANGUAGE /
MODELS MODELS

Figure 1 A Sociotechnical Model of Organizational Communications

Imagine that two staffs must develop a shared perception of some common
task environment in order to effectively coordinate their operations. These
staffs might represent Army and Air Force target analysts located at two
different headquarters. Their common task might be the development of
battlefield interdiction targets to be struck by either long-range surface-
to-surface missiles or tactical fighter-bomber aircraft.

The communication process begins with '"Staff A" sampling the task
environment, extracting salient cues or other information, and codifying

this information into a meaningful perception of the situation. As
emphasized by Weick (1969), this process serves to resolve environmental
uncertainty (or equivocality) --to establish a workable level of

informational certainty. For our interdiction example, the structuring and
interpretation of battlefield reports into meaningful patterns and events
are essential steps in the operational planning process.

FK .n. '.. ¢

! As indicated in the figure, the structuring and interpretation of

.2 information is guided by the application of mental models which have been o
:ﬂ~ developed through past training and experience. Here, both generative and e
-
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< interpretive processes are postulated to occur. Examples of generative
- processes are described by Simon and Chase's (1973) concept of information
chunking and Druzhinin and Kontorov's (1972) concept of axiomatic thought.
In the former case, we use ''chunks'' of meaningful information to overcome
our apparent limitations in short-term memory and comprehension. In the
latter case, axiomatic (or rule-based) thought permits us to reach rather
sophisticated levels of reasoning through the hierarchical application of
simple rules or relationships.

o .. _", “.’.,‘ -
e L
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+

Examples of interpretive processes are illustrated by Minsky's (1975)
theory of frames and scripts, Simon and Hayes' (1976 and 1977) model of
isomorphic problem solving, and Gick and Holyoak's (1980) concept of
analogical reasoning. In each case, we organize our observations from the
real world according to a set of standardized expectations and beliefs,
These morz holistic mental models assist us in focusing our attention and
efficiently processing informational inputs; but, at the same time, they can
dangeroiLsly mislead us if we erroneously adopt stereotypical beliefs about
an actial situation.
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An important aspect of mental models is that they are the products of j
our unique learning experiences. That is, our interpretation of events and @

S situations surrounding us is largely shaped by our individual knowledge, :1
S experiences and positions of responsibility. Given the loosely-coupled :

- nature of decisionmaking processes within a command and control system, it
L is important for each staff to employ consistent mental models in developing
o their interpretations and responses. For the interdiction example, this
consistency would be reflected in a cohesive and well-coordinated attack
against the enemy's second-echelon forces. Such consistency may be achieved
in several ways: through the development of common doctrine and tactics,
through prior training and joint exercises, through the use of jointly
developed decision aids, or through effective communications. However, each
approach depends upon the language we use to shape and express our ideas.

From Vygotsky (1934), we know that ''thought is not merely expressed in
words; it comes into existence through them.'! This notion is expressed more
formally in the Sapir-Whorf hypothesis (Sapir,1929 & Whorf,1956) which holds
that we interpret reality through the particular language used by our
cultural group. Within organizations, language differences are seen to
emerge whenever one subunit develops an area of operational expertise and,
hence, moves beyond other subunits in its conceptualization of a problem
(Hal1,1982). In contrast with this notion, Chomsky (1965) argues that all
languages are comparable since they share common principles of grammar and
syntax. Combining these two points of view, we see the importance of
developing common languages. That is, common languages permit the efficient
communication of understandings across cultural divisions.
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Such divisions might exist between Army and Air Force battlestaffs which
perceive and speak of the battlefield according to different terms, concepts
and interests. Lacking a common language of combat, battlestaffs from each
Service might be required to engage in considerable dialogue or message
exchange in order to clarify target priorities, attack strategies and so
forth. As will be seen in a moment, communication efficiency has
significant implications for the types of message transmission systems
required for command and control systems.
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T The connection between language and thought is further reflected in the
general trend of current psycholinguistic research. As reported by Danks -
‘Q! and Glucksberg (1980), researchers have shifted their focus from a word- o
b based, associative model of language comprehension to a knowledge-driven, :
T cognitive model. Hence, many of the same semantic constructs used for
oA codifying expert knowledge are now seen as the mechanisms underlying
T language comprehesion. Fisher (1981), in his analysis of organizational
- communications, provides further support for this model in defining typical
misuses of language. From such misuses, we know that communication failures
: result when we disrupt the recipient's process of interpreting our message
o within a familiar conceptual framework.
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So far, we have seen that communication processes are inextricably N
- related to the mental models held by the sender and recipient. Further, we ’
note that considerable dialogue is often required for achieving @
comprehension when the communicators do not share a common language. It is >
. at this point where we must address the technical means by which we
communicate.
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Linkage of the cognitive and technical aspects of communications is
provided through Daft and Lengel's (1984) concept of information richness.
. Within this concept, information richness is defined as the potential
- information carrying capacity of data. In turn, the richness of a
oo particular transmission media is defined by the availability of immediate
e feedback, the number of verbal or nonverbal communications channels used,
" the source of the communication and the type of the language used. Face-to-
face communications provide a high richness media while computer-generated
numerical data reports represent a low richness media.

S

The significance of Daft and Lengel's work lies in the requirement to
match the richness of the communications media to the complexity of the
supported decision process. Within most organizations, decision complexity
is seen to be a function of subunit differentiation (differing frames of
reference) and subunit interdependence (level of information exchange
required). A mismatch can occur in either of two directions: over-
complication (too many cues, noise, ambiguity) or oversimplification (too
few cues, impersonal, no feedback).

AGACH ".."1 "

T
b
.'|

Chll) ~
e e,
A,
L DY .

.
.

D@ e

.

1y o,
S

Sociotechnical Improvements for Command and Control

In applying the concept of information richness to military command and
control systems, it is important to note that practical limits may be
imposed on the level of richness available. These limitations might arise
due to enemy countermeasures, physical separation of command posts or the
exigencies of combat. As a result, we may face situations in which the
o available richness of the communications media does not match that level
e required by the complexity of the supported decision process. It is at this
point where the sociotechnical model suggests a number of improvements.

As the name sociotechnical implies, we must look at both technical and
non-technical options for improving our command and control capabilities,
Technical options generally fall under the <category of improved
communications media (eg, higher bandwidth transmission channels, higher
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quality secure voice and anti-jam media). However, a number of non- |

technical options also exist which have generally received less attention: ';
. . Sy o

Joint doctrine development: building agreement over combat e
objectives, priorities and basic strategies --all essential k
ingredients to the mental models used by each battlestaff )

. L . .. . . SN

Joint training schools: refinement of joint doctrine into S

mutually understood concepts of operation and language of combat .'j

3

Joint training exercises: further refinement of concepts and }}j
development of efficient languages for communication T

=04

Jointly-developed decision aides: development of ''corporate ;;}

memory'' and standard cognitive constructs, @

-

Through the above options, it will be possible to develop a common set T

of mental models and operational language. Together with our technical S
advances in communications technology, these options represent a total- L
systems approach to improving our command and control systems. -
4

o ) |

Summary g

In summary, the sociotechnical model of communications provides us with ::j

a broad conceptual framework for addressing military command and control i
systems. The approach is interdisciplinary and, as a result, this increases -4
resistance to its adoption. For the future, such resistance should be )

overcome in our research and development efforts as we better understand
both the technical and social nature of command and control systems.
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during regularly scheduled CPXs; user experiences with prototype system

EVALUATION OF C3 SYSTEMS USING COMMAND POST EXERCISES

sorton Barov
The MITRE Corporation

Evaluation of command and control (C2) systems is a topic of
increasing concern within the defense community. Particularly when
systems are acquired using an evolutionary rather than traditional
development approach, methods are needed to gain meaningful feedback
from C2 system users early in the development process.

This paper discusses the use of the Command Post Exercise (CPX)
environment to generate user input to the evolutionary development of
command and control systems. This evaluation approach was developed
and implemented over a five-year period based on experience with Army
participation in CPXs in Europe. In the approach, prototype command
and control subsystems were placed in the hands of the system users

capabilities were used to guide evolutionary development.

The key points made in this paper concerning the evaluation of C2

systems can be summarized as follows:

User involvement at all stages of system development-- from
the definition of objectives to operational testing of
system components-- is key to the evolutionary development
of C2 system development and would equally benefit C2 system
development which follows a more traditional approach.

Command Post Exercises (CPXs) provide a valuable opportunity
to obtain needed user feedback to C2 system development.

Successful use of CPXs as an evaluation tool depends upon
substantial front-end planning, both to ascertain what
aspects of systems can reasonably be evaluated in a given
CPX and to develop applicable methods of data collection
and analysis.

Ideally use of CPXs would be implemented as one part of a
systems approach to test and evaluation in which a mix of
evaluation approaches would be employed to address changing
evaluation needs through the development process.

Finally, evaluation of C2 systems, if it is to contribute to
the development of effective C2 capabilities, must address
issues of both system performance and system utility. While
it is necessary to have systems which perform in accordance
with stated performance requirements to be sufficient, C2
systems must support real user needs.
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.;% Military Deception: A Clinical Psychological Analysis

Richard W. Bloom
Armed Forces Medical Intelligence Center
Ft. Detrick, Frederick, MD 21701

Abstract
—

This paper describes four clinical psychological contributions to
the study and practice of military deception. First, inferential
techniques yield five generic factors of deception: intention,
behavior, perception, teleology, and systems. Second, reliability
studies and causal modeling techniques applied to these factors are
slowly leading to the development of a prescriptive, deception data
base. Third, characteristics of those who deceive well versus those
N susceptible to deception are being identified through modified task
e analyses. Fourth, inferences are being made as to the reliability,
N validity, and deception potential of foreign research in behavioral
S : . P
7 sciences. The above have relevance for the selection, training, and
D performance of military deception planners and analysts.
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N\
Ot Military deception. Sun Tzu (400 B.C.) terms it the sup?eme martial art,
AN a means to the greatest gain with the least effort. From Thucydides (350
N B.C.) we infer it as the optimal achievement of warfare, as mind over mind
gy instead of mind over matter. On the other hand, Clausewitz (1831) downplays
o military deception, probably because it violates the heroic ethic and
‘ military virtues.

- In our era we can at least agree that military deception has worked and
s has worked well, Examples abound from the Chinese Civil War through
N Operation Peace for Galilee, from the turmoil of battle to detente, from the
- tactical to the strategic (e.g., Stuart & Tow, 1982).

o However, there have been few attempts to systematize what deception is
" and how it works. Classics such as the Chan-kuo Ts'e (50 A.D.) and the
e Mugaddimah (1370) are merely anecdotal. Modern works comprise either theory
> without empirical grounding (Daniel & Herbig, 1982) or dust-bowl empiricism
with "bean counts" that may include apples and oranges (Whaley, 1969).
However, all sources agree that military deception involves the assessment
X and subsequent influence of a target. This terrain is shared with a host of

- other pursuits--advertising, sales, and clinical psychology.
This paper describes four contributions to the study and practice of
oy military deception based on theory, experiment, and observation from clinical
psychology. While contributions from advertising and sales may be as
pe valuable, they would certainly not be as popular with an audience of

psychologists.

o 1. Generic Factors of Military Deception. What is military deception?
~ I've applied a systematic, inferential technique to historical accounts of

y military deception from different cultures, societies, conflicts, and eras.
- Following Levy (1963) I used a three-step semantic stage and a one-step
e propositional stage. The first semantic step used congruence and dissonance
e as permissable criteria. The second used structure, function, effect,
L2 affect, sequence, frequency, intensity, and pervasiveness as interpretive
o perspectives. The third used contextual consistency and my own bias for

Rty parsimony to support the potential validity of the interpretive perspectives
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in step two. The one propositional step used subsumption and understanding
as generalization criteria.

This inferential procedure yielded five generic factors: intention,
perception, behavior, teleology, and systems.

Intention. The 1initiator of a geception takes an action or nonaction
intended to direct the target away from the truth as the initiator perceives
it. In a successful deception, the action or nonaction must be accurately
received, analyzed, and disseminated by the target. The intention, on the
other hand, must not be.

Perception. The initiator's action or nonaction leads to the target
misperceiving reality. This misperception can involve cognition and affect,
any psychic process or product.

Behavior. The target's misperception must have a significant influence
on target behavior--proximal or distal. In military deception there are at
least 108 classes of behavior that can be influenced. These involve the
combination of three military areas (operations, intelligence, research and
development), three properties of these areas (structure, function, and
process), three resource classes (money, materiel, personnel), and four
resource properties (time, place, type, quantity/intensity).

Teleology. The target's behavior must have an ultimate end or purpose
that satisfies a need of the initiator. This need can be satisfied by
directly improving the initiator's lot, worsening that of the target, or
improving the initiator's position relative to the target.

Systems. Military deception occurs in a system of initiator, primary
target, secondary taraet, and a context wherein multiple deceptions are
ongoing. The secondary target may be an intermediary one, merely an observer
of ongoing deception, a future primary target, or a moderator influencing
another target otherwise immune to deception. The context consists of
politico-military, economic, sociocultural, biomedical, and physical (e.g.,
geographic) information with local, regional, and global implications.

That military deception includes an initiator, primary target, and
secondary target links it with triadic, influence techniques in family
therapy (e.g., Haley, 1977).

2. Military Deception Data Base. A data base should cogently describe
what has worked and suggest what will work in military deception. Two
approaches in these endeavors are the formal and the contextual.

In the former, categories and accompanying Likert rating scales are being
developed and standardized for each of the five generic factors. An initial
category pool was obtained by the author making up labels for specific
instances of the five factors as the latter seemed to appear in deception
accounts. Then subjects rated the applicability of each of the category
labels for each deception account.

Likert rating means have been in the "applicable" direction for at least
some category labels for each factor for each deception account. Split-half
and internal measures of reliability for category ratings within factors have
been lower than clascical psychometric standards dictate as acceptable.
Temporal measures of reliability have approached these standards. Factor
analyses of the intercorrelational matrices of all category ratings among
factors have varied significantly in output. We would hope to extract, of
course, some semblance of what was inferred from the initial derivation of
the five generic factors of military deception.

These reliability problems have three saving graces. First, even by
classical psychometric standards, reliability does not necessarily limit
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predictive validity (Karon, 1968). And prediction is the sine qua non of
military applications of psychology. Second, although construct validity may
be threatened, the five generic factors have proven valuable as planning
format aids. Here "valuable" is measured by the self-report of military
deceivers (Bloom, in press). Third, the validity of the five generic factors
and their associated categories may be supported by structural equation
models with latent variables.

This last pessibility may be accomplished by assuming the five generic
factors are unmeasurable, hypothetical constructs. We then assume that they
are related in, Tlet's say, a unidirectional, linear, and sequential manner.
Following this, we relate the five generic factors to the Tist of
categories--the latter are measureable. When all relationships are specified
in mathematical form, we have a model with a certain structure and unknown
parameters. We can then accept or reject the model depending on how well it
explains the statistical properties of the measured variables in terms of the
hypothesized latent variables.

To my knowledge, this has not yet been accomplished. Difficulties
include the sparse documentation of too many deception accounts and the
frequent inadequacies of split-half, internal, and temporal reliabilities for
the more abstract categories of the systems factor. The latter is also a
problem in personality research (Kenrick & Springfield, 1980).

As opposed to the above formal approach, I've also been working with a
contextual approach. This involves what Sarbin (1982) terms "emplotment,"
the attempt to delineate the target's ongoing narrative or script, and what
story the initiator must weave to enter the target's plot with a certain
effect. This process of emplotment has turned out to be easier when applied
to deceptions that have already occurred than to ongoing, fluid situations.
It is also more a test of clinical acumen, than a didactic legacy.

In any case, the contextual approach will always have a place--even when
a formal system has significant empirical support. This 1is because the
formal approach excels mainly with bounded problems of inference that harbor
known contingencies and discrete, dichotomous behavioral criteria (Levy,
1963). On the other hand, the contextual approach excels mainly with
unbounded problems that contain unspecified or unknowable contingencies and
continuous behavioral criteria. In fact, as far as each military deception
is unique, the contextual approach may be the only way to predict whether a
deception plan will work.

3. Military Deception Task Analysis. Even with a data base, psychological
factors will affect how well deception planners do their job. Will they
deceive or be deceived in the attempt? What ability, personality, and
motivation characteristics are relevant to this question?

A pure task analysis which will generate behavioral criteria to which
psychological information is associated cannot be performed. Unfortunately,
implementation of a planned deception may be a low frequency event,
confirmation of success or failure may often be lacking or far in the future,
and planning behavior may be a product of bureaucratic politics more than
past deception success. Thus, evaluating the predictive or postdictive
validity of psychological information is problematic.

This leaves verbal effectiveness reports from peers and supervisors and
data from nonmilitary, experimental deception tasks to which psychological
information can be associated. Yet verbal reports are subject to political,
personal, and knowledge biases, while experimental tasks have problems of
ecological validity.

.....................




As an intellectual compromise, the following procedure has been used. A
list of "important" deception tasks was obtained from the verbal reports of
military deception planners. Experimental deception studies were abstracted
which dealt with similar tasks. Personality characteristics associated with
success in these tasks were abstracted from these studies. (Only studies
with subjects having demograhic characteristics similar to military deception
planners were used). Military deception planners were rated on these
characteristics through the use of standardized tests with norms previously
derived from samples of deception planners. Test scores were then correlated
with task ratings per subject by peers and supervisors.

This admittedly crude and flawed procedure yielded four personality
constructs positively associated with successful deception planning behavior.
These were field independence as measured by the Group Embedded Figures Test
(Witkin et al, 1971), integrative complexity as measured by the Individual
Topical Inventory-Form A (Tuckman, 1966), Machiavellianism as measured by the
Mach V (Christie, 1970), and empathy as measured by the Hogan Empathy Scale
(Hogan, 1969).

In any official selection procedure, I would also include quick measures
of intelligence, global psychopathology, and interpersonal style, as well as
an interview and a relevant job history.

To my knowledge, no work has been done linking ability and motivation
characteristics to military deception planning.

4, Foreign Deception in Psychological Research. Besides, generic
factors, a data base, and profiles of successful planners, clinical
psychology can be valuable in assessing the psychological research and
development efforts of other nation-states. This assessment can include the
issues of reliability, validity, and deception potential.

For example, there have been open-source reports of advances in voice
stress analysis (One word's enough, 1982) and in "mind control" (Bloom, in
press). The clinical psychologist's tolerance for ambiguity, analytic
skills, knowledge in general psychology, and continuous awareness of
conscious and unconscious deception can be virtues in avoiding the blinders
of the true believer and the chronic skeptic.

For voice analysis, the lack of reliability and validity for the
Psychological Stress Evaluator, the complexity of psychophysiological stress
indices, subject control over acoustic parameters of the voice, and the
dearth of replicable analyses of anatomical and physiological vocal
parameters render claims of an operational and independent voice stress
evaluator suspect (Horvath, 1978; Scherer, 1981).

For mind control, the clinical psychologist may hesitate less before
suspicions arise--despite the often extraordinary psychotherapeutic feats of
the 1likes of Milton Erickson. An analysis of similar concepts such as
reflexology, spreading fields of activation, subliminal perception, and
neurolinguistic programming renders an operational capability for mind
control an opiate for the mindless (e.g., Bloom, 1983).

Conclusions. Let's close with a look at the status of each of the four
clinical psychological contributions to military deception.

The five qeneric factors do not measure up to classical standards of
reliability, but have been helpful as format aids to deception planners. The
deception data base is still in the pilot study stages, but possesses
tremendous import for the upgrading of military deception capabilities. The
modified task analysis has yielded a selection procedure that is as close to
operational as may be expected from the unique characteristics of military
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deception planning. Evaluating the deception potential of behaviorally
oriented research and development is an operational capability.

Hopefully, this brief paper will whet the appctites of others to delve
into a complex, frustrating area--one that is intellectually stimulating and
beneficial to national security.
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Thought Control
From Parenting, to Behavior Mod, to Cults, to "Brainwashing"
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Abstract

As long ago as 1957 Albert Biderman described the measures methodi-
cally used by the Chinese Communists in North Korea to induce compliance
and '"confessor" behavior in prisoners held by them. Biderman outlined
a complex teaching procedure, gave illustrations of specific steps in
the process and delineated the effects these measures had on the victim.
Analyzing the procedures, it becomes evident that similarities run
through a variety of situations where one faction makes a deliberate,
intensive attempt to shape the attitudes and behaviors of another person
under his or her absolute control. Whether it be the "all-powerful"
parent, the abusive spouse, the intimidating military drill instructor,
the Hell-fire-damnation religious fundamentalist, the terroristic kid-
napper, or the POW interrogator, the techniques for inducing attitudinal
and behavioral change ('"brainwashing'") and the victim's attempts to
cope with these variations in stressors appear to be an analogous pro-
cess.

Biderman's Eight Methods for Inducing Compliance N

In a paper published by Biderman in 1957 on Chinese Communists' attempts :\?
to elicit false confessions from U.S. Air Force prisoners of war during the —--
Korean conflict, eight coercive methods for eliciting individual compliance -
were enumerated. Biderman noted that the methods used by these captors were o)
also commonly practiced by our own police and intelligence interrogators. §*1

Most people equate ''brainwashing' with actual severe physical torture, j5ﬁ
but such is not the case. For, as Biderman noted, "inflicting physical pain @
is not a particularly effective method." In fact, treating captives kindly, T
after first threatening death or physical harm, can be much more effective
in eliciting subsequent compliant or cooperative behavior.

o s

o
L N )

Ll

- The eight techniques in the thought control process mentioned by Bider- )
. man included: (1) isolation of the captive; (2) monopolization of perception; ) ;

F! (3) induced debilitation or exhaustion; (4) threats; (5) occasional indulgen- =3
:D ces; (6) demonstrating "omnipotence' or "omniscience" of the captor; (7) degra- ::3
;d dation; and (8) enforcing trivial demands. };}j
o

:E The present report will examine this process in terms of how it is con- A
d& sciously or unconsciously applied to induce compliance in a variety of situa- o
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tions in our own culture today. For example, a similar process is employed
in parenting, certain therapy groups, religious cults, and military training, -
as well as in more violent types of terroristic encounters. [

Ve
[N N P iy )

Coercive Methods Within Families

Even the family is a source of coercive tactics, in many instances,
which take place during the socialization period of the child and beyond.
For example, almost from birth, the child is conditioned to respond quickly
to the word '"No.'" Not only do children learn 'No," they are also quickly condi-
tioned to believe they 'can't do'" this or that, regardless of whether or not .
the task in question is within their abilities. In most families, children -
are isolated from others until they reach school age, and even then, their ~
associates are chosen carefully; there is monopolization of perception. @

Acdiade
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Children are often repeatedly told they are "bad" until they come to .-
believe it. They are sometimes continuously bombarded with threats: "If you o
don't clean up your room, you're going to get it when your Dad gets home!" -
Although children have extremely short attention spans, they may be expected e
to perform far beyond their maturational abilities; thus, parents induce debil- @
itation and exhaustion. For some children, there are long lists of chores .
that must be done, long periods of time spent in homework, or hours of prac- R
tice at the piano, under threat of dire consequences if task performance does o
not meet parental standards. Certainly, from the child's viewpoint parents 5
seem always to know what children are up to. Comedian Bill Cosby's monologues N
illustrate children's belief that parents have ''eyes in back of their heads." @
It is not difficult to understand why children perceive parents as omnipotent .
and omniscient, just as the terroristic captor is viewed as all powerful by RN
his captive. .

How often parents scold children with words which imply the children A
are incompetent or unable to do even the simplest task without some form of X )
aid. This type degredation is not far removed from that which Chinese Commun- NS
ists used in Korea to induce compliance. ol

The abusive family deserves special mention. Whether the abuse is physi-
cal, emotional, sexual abuse, or neglect, the same type techniques used in S
normal families are there, but in an extreme form. Abusing parents make trivial @
demands, expecting and promoting submissive behavior, are degrading, and have
been shown to alternate between lenient and overly strict enforcement. It
indeed sounds like '"brainwashing." N

Without elaboration, it bears mentioning that educational institutions, .
mental health activities, religious retreats, and even some therapy groups . @
(e.g., EST), use the techniques of thought control. -

Coercive Techniques and Religious Cults oo
Perhaps one of the most insidious forms of coercion is that used by -@®
g religious cults, since cults are actually protected under the First Amendment _:i
- of the United States Constitution. e
- o
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According to Singer, the spread of cults began over 20 years ago, but
the power of cult leaders was not recognized until the Guyana tragedy. 1t
is estimated there are more than 2500 cults around that purport to offer men-
tal, emotional, spiritual, psychological, and other benefits to their members
{Singer, 1978). Usually cults are established by a strong or charismatic leader
who controls followers by various means, all similar to Biderman's thought
control techniques. Like the political prisoner or the prisoner of war, suc-
cessful indoctrination of a cult recruit is likely to follow the same process,
including isolation, control over communication, debilitation, degradation,
induction of fear and confusion, alternation between harsh and lenient treat-
ment, peer pressure, insistance that the individual's survival depends on
belonging to the group, assignment of monotonous or repetitive tasks, and
acts of symbolic betrayal of former values. The manipulation of cult converts
is similar to the coercive persuasion techniques employed during the Korean
War to achieve thought reform. Even among more traditional religious groups,
one often sees religious revivals or retreats where the process of thought
control techniques is clearly delineated (Kaslow & Sussman, 1982).

Coercion and Military Training

During Basic Training in the military raw recruits must be changed from
individuals to ''members of the team'" -- members who do not ask questions,
do not hesitate before obeying a command., but act immediately.

Little doubt exists that this form of training is effective, but by
the same token, little doubt can exist that it is a form of coercive persuasion
and follows the process Biderman delineated. From the moment servicepersons
are sworn into the military, they are degraded or '"put down," and made to
feel inferior. The recruit is cloistered away with other recruits, and communi-
cation and contact cut off (isolation and monopolization of perception). Re-
cruits are humiliated by having heads shaved, given conforming and ill-fitting
clothing, and herded around like "animals." Recruits often report feeling
"something less than human.” They have lost control over their own lives and
decision-making. They are likely to feel hopeless and helpless, that there
is '"no way out' -- much like the situations reported by prisoners of war and
hostages.

The daily schedule in basic training is strenuous, leaving recruits
utterly exhausted. Perception is monopolized to the point there is little
time to think of pleasurable things. Threats, both veiled and blatant, are
hurled at individuals who are already bombarded with feelings of being only
"maggots' or "scum.' Trivial demands are made of the recruit, demands for
shoes that shine enough for drill instructors to see their faces in, for beds
made so tightly a coin can be bounced off the covers, for ultra-close shaves,
and for all types of insignificant requirements.

Drill instructors become demi-gods, omniscient and omnipotent, analogous
to the POWs' perception of the captor or the abused child's view of the parent.
Even officer training includes similar coercive rechniques, as depicted in

the recent motion picture, "An Officer and a Gentleman.'" Look at life at
the military academies. During Plebe year, students are submitted to some
of the same conditions as their enlisted counterparts during recruit training.
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Students are '"torn down and rebuilt' to the mold of what the military conceives
as the perfect officer.

Terrorism and Compliance

The use of coercive persuasion again came to light with such notables
as Patty Hearst, the Iranian hostages, and Leslie van Houten of the Charles
Manson "family." Terrorism has been defined 'to kill one person and frighten
10,000." It is a campaign of violence against 'the system," waged from outside
the system. Thus the rules of the system no longer apply. Civilians, of course,
are not exempt as targets. One may be a target merely on the basis of national-
ity, ethnicity, religion, or pure happenstance, such as occurs when a bomb
is placed inside a movie theater or in an airport.

Because terrorism appears indescriminate, it is more frightening and
more difficult to protect against. But terrorism is not mindless, senseless,
or irrational violence. It is a well- planned campaign of violence to advertise
a group, to publicize its cause, and to create an atmosphere of fear and alarm.

It is very effective. The fear engendered by terroristic acts and the
dramatic nature of them actually exaggerates the strength of the group. Terror-
ism is psychological warfare. The hostage is merely a tool to gain bargaining
power.

We are somewhat accustomed to hearing about attacks on our embassies
and on U.S. officials abroad; we are less accustomed to terroristic attacks
within our own country. This unexpectedness is undoubtedly what accounted
for the shock and fascination which occurred when Patricia Hearst was kidnapped
by the SLA in 1974, Patty was carried, kicking, screaming, pleading "...not
me, please, not me," the typical '"this-can't-be-happening-to-me' response
of most POWs, hostage victims, or other victims of traumatic events. After
the kidnapping, for Patty there remained no semblance of security, only terror
and uncertainty. We have only to examine Biderman's 1957 chart on the tech-
niques of inducing compliance to see that Patty Hearst was in Phase I of the
"brainwashing' process. A very real threat to life faced her. The second phase
of the process is to induce distortion of perception through both physiological
and psychological assaults. Patty was locked under a staircase, alone. There
was no light, no other person, no way even to relieve her bodily functions,
no sleep —- only fear, pain, and discomfort.

Once victims are "softened up" the manipulation begins. Physical terror
is lifted and the process of de-identification with the captive's former envir-
ons commences, and re-identification with the captor emerges, just as it does
during military recruit training.

Returning to the Hearst incident, finding onself in such a predicament,
it is natural to attempt to establish blame. For Patty, first she mos. likely
placed blame on herself; guilt would then ensue, just as it did when POWs
were told they were "war criminals,” and vulnerability to coercive persuasion
increases. To rid herself of guilt, the next step was for Patty to project
guilt away from herself, first to her parents and family, later to her entire
social class. The re-identification had occurred.
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When one becomes captive or hostage, the sentence is indefinite; the
outcome unknown. Thus it is difficult to adjust to something that is completely
ambiguous. Nonetheless to some extent the hostage or captive does adjust.
Captives must cooperate with the captor if survival is to be achieved, at
least to some extent. Typically, over time hostages, especially if held alone,
will instinctively try to establish some '"human bond'" with the captor so they
won't be killed. In the process, the captor sometimes may in turn become sympa-
thetic with the captive. Dependent on the captor for the most basic of human
needs makes for an almost parent-childlike relationship if the captivity lasts
long enough. This countertransference was seen in the American hostages held
in Iran, just as it has been in other captive/hostage situations in the past.
Ironically upon release sometimes former captives will show more anger toward
those who rescued them than toward the captor who held them (Hunter, 1983).

Conclusions

N

“In this paper we have pointed out how coercive psychological techniques
are prevalent in our society, not only in malignant situations such as POW
and hostage experiences and terroristic kidnappings, but also in relatively
benign situations such as religious retreats and childrearing practices. Analo-
gous methods are also applied in advertising, in our educational systems,
in therapeutic situations and behavioral modification efforts. It is important
to reexamine these techniques emphasizing the ethics and human rights involved,
particularly in those areas where we have some control. Certainly, within
both civilian and military life, individuals differ in their susceptability
to thought control. Perhaps if all of us were not continually conditioned
from birth onward to bend to others' value systems in almost every institution
we enter, coercive persuasion might be easier to resist./However, we must
remember that coercive psychological techniques, like résearch findings, can
be used for good as well as malevolent outcomes. Sometimes we walk a thin
ethical line between the two.

Nonetheless, there is something we can do for the children and military
members of tomorrow. Research has shown us that individuals are far less sus-
ceptible to coercive persuasion where there is group support from comrades,
where there exists a well-ingrained sense of values, and where the individual
has a strong commitment to a cause, be it self, God, or country. Thus, we
are back to a recognition of the critical importance of early childhood train-
ing and skillful, effective parenting.
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Relevant and Irrelevant Legal Structures:
Distinguishing Private Sector from DOD Contracting

Edward J. McCabe
Department of Sociology s
Oakland University .
Rochester, Michigan ;b
ry
Abstract o

Based on interview and observational data of contract N
formation and administration dealing with hardware and T
publications development by the U.S. Army Tank-Automotive '
Command, the social process of government contract law as an
example of law in action is compared with the typical use of
contracts between merchants in the private sector. While the
formal law of contracts is, for the most part, irrelevant in
normal business exchanges, the formal legal structure is found
to be routinely relied upon in the case of government contracts.
This unusual role of the formal law is explained by the absence
of normal reciprocal relationships between contractors and the
Government.
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Introduction

Behavioral scientists have long been interested in reciprocity and
exchange relationships. One of the societal mechanisms for ordering
relationships is the law and an enormous amount of the exchange in American
society falls within the broad scope of contract law. In addition, many of
those exchanges involve governmental entities as contracting parties.

3
]
!1
During the last fiscal year, governmental entities in the United States ,{
purchased over one-fourth of the gross national product. All departments of }
the Federal Government and most of the major agencies conduct significant
procurement programs in which Government contracts with suppliers of goods j
and services in the private sector. Historically, the Department of Defense D
and the General Services Administration have been the leading agencies in 4
promulgating broad procurement policy with DOD accounting for the largest 1
volume of acquisitions. The formal body of law consisting of the relevant
statutes, regulations, orders, and judicial decisions is known variously as
"procurement law," "public contract law," or "the law of government

contracts."
[ 3
In American law, contracts are legally enforceable promises through B
which parties may privately order their relationships and by which parties -
N may invoke the courts to either force compliance or recover damages for -j
O breach. The power of the United States to contract is incident to the 4
e general powers granted by the Constitution and upon entering a contract the Q;
'@ Government becomes subject to the rule of Federal law as a private r
et individual. ]
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A legal system may often be discussed as if it operates entirely in -
harmony with the way in which it is described or prescribed in constitutions ®
or legislative acts, glossing over departures from idealized conceptions. ;
Many tend to assume a naive unity between the formal model of law and the
way it works in reality. However, in order to understand legal .
relationships and the nature of rights and duties as components of i
behavioral reality rather than mere prescriptive ideals, it is not }';
sufficient to only know the formal rules. One must understand the law in '@
action. "Inquiry {should be] on what human beings, cast in socially defined 1
roles in certain characteristic types of decision-making sequences which
have traditionally been identified as 'legal' do in their interaction and

transaction with each other." (Schubert, 1968, p. 408).
The discussion below attempts to broadly sketch the usual pattern of ’!1

interaction of those nominally engaged in contractual relationships. Bk
Comparisons are made between the general patterns of relations found in the e
private sector "between merchants" and those observed and described in a
limited area of government contracting.

Method

Comparisons are made on the basis of current, social science
understanding of contract-based relations in the private sector "between
merchants," (see, for example, Macaulay, 1963), and observation and
interview data describing contracting and contract administration relating
to limited types of DOD contracts. Contracts "between merchants" are those
private sector transactions in which the parties are chargeable with the
knowledge or skill of those who normally deal in such. goods, i.e., the
"normal commercial practices" between private businesses. The relevant
government contracts were limited to a selection of those dealing with
hardware and publications development, acquisation, and maintanence
processed through the Department of the Army, U.S. Army Tank-Automotive
Material Readiness Command. Individual interviews and group discussions
were held over a 14 month period with a total of 87 TACOM employees
representing individuals with a variety of contracting and contract
administration experience.

While it is difficult to generalize about the law in action as it
applies to TACOM contracting, it is believed that a number of observations
can be made with reasonable accuracy at this time. Nonetheless, it
important to note that all conclusionary observations are the sole
responsibility of the author.

Findings

Contracts are devices used for conducting exchanges. Such devices are
not synonymous with the exchange itself which may or may not be
characterized as contractual. In this sense, to contract involves both
ratiovnal planning of the transaction with careful provision for as many
future contingencies as can be foreseen and the existence of actual or
potential legal sanctions to induce performance of the exchange or to



-.l

L.

.."
~

compensate for non-performance.

These devices for conducting exchanges may be used or may exist in
greater or lessor degree. As a result, transactions can be described,
relative to each other, as involving a more or less contractual manner (a)
of creating an exchange relationship or (b) of solving problems arising
during the cause of such a relationship.

The Creation of Exchange Relationships. Parties negotiating a contract can
make plans concerning several types of issues: (1) They can define what
each party is to do or refrain from doing. (2) They can plan what effect
certain contingencies are to have on their duties. (3) They can plan what
is to happen if either of them fails to perform. (4) They can plan their
agreement so that it is more explicitely legally enforceable., On each of
these issues, the level of planning that the parties actually engage in may
range from careful and explicit planning of an issue to simply being unaware
of the issue.

While many exchanges between merchants reflect a high degree of
planning about each of the four categories of issues, many, if not most,
exchanges reflect no planning, or only a minimal amount of it, especially
concerning legal sanctions and the effect of defective performances.
(Macaulay, 1963). Typically, in the private sector, businesses pay the most
attention to describing the performances in an exchange and this level of
planning may be little more than sending an order for a specified quanity of
goods and relying on "trade usage," "past dealings," or assumptions like
"Smith will know what we need" to supply missing specifications. There is
usually less planning for contingencies, even less for the possibility of
defective performances, and, typically, little explicit recognition is given
to making their contracts legally enforceable or to providing specific legal
sanctions.

Article 2 of the Uniform Commercial Code (America: Law Institute,
1978), which has been adopted in every state except Louisiana, recognizes
such typical practices. Under Article 2 of the U.C.C., other things being
equal, a contract will be valid and enforceable between merchants so long as
a reasonably specific quantity term is included in the agreement. The Code
will supply other missing terms through various "gap-filler" provisions.
Although there are over 4000 statutes and executive orders that are relevant
to the Federal Government contract process (Department of the Army, 1983),
the Uniform Commercial Code and its gap-filler provisions does not apply
except as dicta, i.e., non-binding judicial opinion. Missing terms will not
be supplied except through an addition or modification to the contract.

In sharp contrast to typical contracts between merchants, exchanges
based on DOD contracts usually represent a high level of planning in each of
the four areas. The typical government contract seems to "have a clause for
everything and everything in its clause." There are explicit statements
concerning each of the four categories: performance, contingencies,
defective performances and legal sanctions. On the other hand, compared to
some ideal standard of rationality, much of this planning is illusionary, at
least as far as each specific contract is concerned. While specific
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performance is usually the result of a high level of individual planning,
most other issues are dealt with through the selective addition items from a
menu of "boilerplate" provisions. Nonetheless, relative to typical business
exchanges where such issues may be virtually ignored or appear only in the
exchange of mutually contradictory order and invoice froms, government

ftfi contract "boilerplate" represents a comparatively high level of planning.
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Dispute Settlement and the Adjustment of Exchange Relationships. While

a large amount of creating exchanges between merchants is done on a
relatively non-contractual basis, the creation of business exchanges is
R usually far more contractual than the adjustment of such relationships and

T the settlement of disputes. As noted above, the creation of government
" contracts is far more contractual than the creation business exchanges.
While modification of relationships and the settlement of disputes
concerning government contracts is more contractual than the adjustment of
business exchanges, these are less contractual than the initial creation
of such relationships.

S|

. In the private sector, business exchanges are usually adjusted

A informally. Even where the parties have a detailed and carefully planned
agreement that has specified what is to happen in the event of the now

- relevant contingency, often parties will never refer to the agreement but

~ will negotiate a solution when the problem arises as if there had never been
an original contract. Many believe as the businessman quoted by Macaulay (p.
. 62), "You can settle any dispute if you keep the lawyers and accountants out
- of it." There are some important exceptions to generalization noted below.

Tt .
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In government contracts, necessary modifications or disputes are much
more likely to be handled in a formal legalistic manner specified in the
applicable contract provisions or relevant statute. Nonetheless, consistent
. with expectations, the law is action is often more pragmatic and subject to
human intervention, consideration, and negotiation than would first appear
§ upon inspection of the formal rules. For example, a frequent estimate by
- respondents was that 60 to 75 percent of the contracts with which they were
e familiar in recent years where technically in default at one time or another.
e A contract can be technically in default, and as a result the contractor can
e be subject to a show-cause order prior to the withholding of any scheduled
L payment, if any product, report, or form is 30 days late. However, very few
such orders are ever issued.

Discussion

Although the general public appears to overestimate the relevance of
. contract law in normal business relations, it is not surprising that
o relatively non-contractual practices are so common in the private sector.
o In most cases the possible functions of contracts are served by other
A0 devices. Most problems are avoided without resort to detailed planning or
oy legal sanctions because the parties understand the primary obligations and
o they are involved in an on-going reciprocal relationship which they wish to
o maintain. The maintanence of such a relationship provides strong incentive
O to settle disputes, even at perhaps a short-term disadvantage. For example,
o during the recent depressed sales in the auto industry, General Motors

* 28




A unilaterally announced to its suppliers that the company would pay 10% less L
for all of those supplies for which it had previously contracted. The -
suppliers may have privately grumbled but they did not file suit. o

AT R

Within the private sector, there are two main exceptions to the normal
- irrelevance of formal contracts. Both involve circumstances in which there -
- is a lack of a continuing relationship. The first situation is when parties :::
. enter into a single, transient exchange with 1little likelihood of repeat
business or a continuing relationship. Sales of small businesses from one . ]
. owner to another, home and auto sales, home remodeling contracts are fj‘@
illustrations. The second situation is when a previously continuing e
relationship is terminated. An example is an action based on the
termination of a dealer's franchise by a manufacturer. Since the franchise
has been terminated, the dealer may have little to lose in sueing the
{ manufacturer, especially under a contingency fee arrangement.
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. At first, it would appear that the situation of the Government and its
defense contractors is dissimilar. Especially with major weapon systems,
the Government repeatedly deals with the same relatively few prime
contractors. However, unlike private parties, the Government is generally

- prohibited from using the knowledge gained in such a relationship in future
= considerations. While it is possible for a contractor to become

2 disqualified from receiving further awards based on poor performance under
- previous contracts, this is extremely unlikely except in flagrant

~2 circumstances. If a previously marginal performer is low bidder, all things
™ being equal, the Government may not reject the contractor. Further, many of
S‘ the techniques by which those in continuing relationships may influence each
;} others behavior, such as gratuities, future considerations, or even forms of
e extortion, are prohibited. When commentators advocate bringing business
,:, efficiency into government, they may also be inadvertantly advocating that
- government engage in illegal activity.
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o) NOTES ON A THEORY OF TERRORISH -
@1
(o 8 -
.:t Maynard Shelly §& ,;:
Felix Moos - 4
University of Kansas '.j
Terrorism is expected to be a growing problem in much of the world. But as f%f
yet there is no theory that covers the phenomenon as the complex and dispersed ii;
multi-faceted activity that it is. We are developing a theory of terrorism o
we hope will encompass much of its complexity.-This paper summarizes some of -
the developments in this theory. We make no attempt to include references -
since these are extensive and referred to in some detail in other papers and ’
manuscripts. In this paper we emphasize the motivation for going in the
directions we have taken.

A theory of terrorism is of interest to the military for two reasons. The

first is that the U.S. Armed Forces, both at home and oveiseas, are evermore
frequently targets of terrorists. In some ways, the American military symbolizes
the strength of America and may therefore be attacked to demonstrate that the
United States is weaker and more vulnerable than it appears to be. The second

is that the military, in the form of the National Guard, may be called upon

to secure a domestic area when disruption exceeds tolerable levels. Both authors
have call to remember this, since both of us helped guard buildings “at the
University of Kansas in the 1560's, when the Kansas National Guard was called
out in Lawrence, Kansas following the burning of the University's Student Union.
Further, we assumc that because of the totally destructive effects of a nuclear
war, terrorism has become a ''least-worst military option", Thus, terrorism has
in fact developed into an acceptable surrogate warfare.

Two Aspects to Any Theory of Terrorism

h.1
Any theory of terrorism must consider at least two aspccts. We call these the _.-1
micro- and macro-aspects of terrorism, terms taken from economics. Micro- .
economics refers to models describing the behavior of the individual consumer fi}ﬁ
or firm. Macro-economics refers to models of an entire economy. The micro- ,ﬂ
aspects of our theory cover the dynamics of individual terrorists. Its macro- ';"‘i
aspects describe the encompassing social circumstances in which terrorism LA
develops. A complete theory of terrorism, which we are attempting to develop, ;;ﬁ
will combine the two aspects into a single model. };;j

Y,

Although we feel that the problems of terrorism are very complex and that any
model describing it must respond to these complexities, most approaches to

the problem have not been very sophisticated. Generally existing approaches

fall into four categories. First is the "gossip collumnist' approach cxemplified oo
by Claire Sterling. This approach is uscful to those interested in specific =
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e groups, but it does not describe conditions conducive to terrorism; does not g
N identify the dynamics of individual terrorists, and even less provides strategies 3
{3 for dealing with it. ®

S The second approach is more useful. It attempts to describe the motivations of
A individual terrorists. A book like F.S. Hacker's Crusaders, Criminals, Crazies
L can be useful. This type of book and related papers permit those who must deal
with terrorists to achieve a somewhat better understanding of them. Generally,
% ho- ~ver, these approaches exclude some of terrorist motivations we consider i’
- to be important, and fail to consider the interactions of personal characteristics

with societal circumstances (national characters). Nor do they consider the

effect of particular cultures in structuring or modifying a terrorist's motivations.

it Al

e
VPN

o

The third approach focuses on particular sites or episodes and is most uscful
’ to those who must react to terrorist actions. This approach describes the
S hardening of targets, hostage negotiations, and reactive patterns that are most
' effective in minimizing a terrorist threat. The usefulness of this approach,

2 A A b AL e A

'

o however, is reduced by the relative unpredictability of terrorist targets and -
N the intervals between attacks. As has been pointed out repeatedly, when one e
" target is sufficiently hardened, terrorists may simply revert to another less -

hardened target.

B The fourth approach is the most useful, It examines strategic problems instead

e of the tactical ones focused upon by the third approach. The terrorist's strategies
< and methods are examined with a view to what might be used to counter their
strategies. This approach points to the importance for good intelligence. Both

\ this and the preceding path to understanding terrorism leave behind whatever

Lo contributions the second approach might make, that of comprehending the dynamics

. of individual terrorists. Although this last approach is probably the most important,
- it is also the one that is least well developed. Issues are dealt with largely

s eccletically rather than in an integrated way. For example, the problems of good
?)' intelligence and the proper reaction to a terrorist organization trying to force
i~ an overreaction by authorities has not been covered as far as we know.

The Micro-Theory

We cannot describe the micro-theory that is being developed in great detail.
L.~ We can present, however, some of our motivations and reasons for our approach.
Ry In particular we are seceking a simple structure than can depict a wide variety
- of bechaviors and be conveniently described by a system of linear differential
o equations. This latter attribute is necessary to integrate our micro- with our
..} macro-theory of terrorism.

In the micro-theory we describe what we call for convenience, six "forces"

> motivating individual terrorists. In selecting thesc six characteristics we

ﬁi' have used one overriding criteria. Every "force' must have a basis in at lcast
ﬁ::: biology, and preferably throughout the harder sciences. Such a criteria will

®. ensurc that thc aspects we arc dealing with are not only convenient but probably
T fundamental as well.

Y}
:::, Basic to our micro-thcory arec the attractive and repulsive forces. Attraction
:ii and repulsion arc found throughout nature from the behavior of inanimate bodies

| X 3
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to human beings; the ability to be attracted and repelled form the basis of
modern behavioristic theory. The basic quality of the attractive force is seen
in people who find nothing attractive; they are so depressed that they can
accomplish nothing.

Of next greatest importance are the growth and conservative forces. All complex
living organisms seek new experiences. For some predatory animals moving from
terroritory to terroritory (curiosity) has the advantage of not killing off

the game in a region. We call this the growth force because it expands the
animal's set of memories and prepares it to deal with a wider variety of
circumstances. By contrast the conservative force leads an animal to seek the
familiar and withdraw from the excessively strange. The conservative force is

a way of grouping activities which tend to preserve the animal's life.

At the top of the hierarchy are the most fundamental, as opposed to the most
basic, forces, the creative and destructive forces. While the attractive and
repulsive are basic tec all the other forces in that the other forces depend
upon them (such as in being attracted to the familiar), the creative and
destructive forces reflect what we believe to be the most fundamental aspects
of nature--its tendencies to move towards increased meaningful orgnization and
destruction or disorganization.

There are many examples of the tendency of naturc to move towards greater organized
complexity in the universe including the development of solar systems, galexies
and life itself as well as the more contemporary examples of increasing technology
and the growing sophistication of communication systems. Disciplines and approaches
have arisen to try to understand this phenomenon better including synergetics,
dissipative structure theory, and the descriptions of nature based on Jantsch's
"evolutionary vision'. Sometimes this tendency towards greater meaningful organi-

zation is called negentropy.

There are equally many examples of the tendency of nature to move towards less
orgnization as in the collapse of stars, the dissipation of heat, the decay of
dead bodies, and some aspects of economic processes. These processes have been
called entropic processes and have been better described than negentropic
processes.

In the human being we theorize that the most fundamental force of all is that

of the creative force which manifests itself in the desire to learn, in an
insistent need to know why someone dislikes a person, and in a general tendency
for people to become increasingly cognitively complex as well as in the perpetual
quest for religious understanding. Almost as important is the destructive force
which spawns an interest in everything from horror movies to combat and stimulates
attacks against others as well as suicide. No understanding of human behavior and
experience, including in particular that of terrorism, is possible without relying
upon these forces. It is our reliance upon these aspects of human beings that

sets our micro-theory apart from that of many other extant psychological theories.

We assume further that the culture in which an individual is socialized most
often compels him/her to make continuously culturally congruent choices. 7o
know something of the specific culture of the terrorisi is to know something
about which possibilities a person will recognize and which onc will be most
likely selected for action. To know the various themes, traits, configurations
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and specific patterns of a culture, and to understand the natur. of the dynamics
encompassed by a particular "national character" produced by the interplay between
individual (forces) and culture, is to know a great deal about the possibilities
that will be recognized and utilized by the individual terrorist and/or terrorist
organization. Although all terrorists engage in destructive acts, the choice of
act, the location of the act, and the method by which the act is carried out will
tend to be different for the Palestinian, Irish, German, or Japanese terrorist.
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In our approach there is no single type of terrorist. Instead, different terrorists
are characterized by the forces that are strong in them. They, as well are
characterized by their differing cultural antecedants and national characters.

For example, evidence suggests that the infamous terrorist 'Carlos'" is dominated
by the growth force while the assassins of Anwar Sadat were dominated by the
conservative force (and hence by a desire to destory that which threatened to hrinn
too much change). Just as Carlos behaved as a "Latin' in his activities so, to a great
extent, did the murders of Sadat, behave as fundamentalist Arabs.
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(We are using Monte Carlo simulations to see how these six forces might be
interrelated.)
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The Macro-Theory

Dy

At present the macro-part of our theory of terrorism is less well developed.
Basically, we need a model which is capable of describing activities ranging
from the acts of terrorists to the reactions of citizenry to terrorist episodes.
Such a model could come from anthropology, sociology, political science or
economics to provide our basic model since it is more developed, and because

it is already divided into micro- and macro-theories.

We begin with a model of the abstract economy and enlarge it to include aspects
essential for theorizing about terrorism. While the length of this paper does
not permit description of the model itself, we can present some of its basic
assumptions in overly simplified form,

The most important assumption that we make in the macro-theory is that an
expanding society (such as one with an expanding economy) tends to have little

or less terrorism. This is because we believe that there is an 'urge" in societies
as well as individuals to progress towards greater organized complexity. When

this urge is satisfied, as in Europe and the U.S. in the 1950's and most of the
1960's, there tends to be little terrorism.
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Another assumption, closely related to the preceding, is that an economic or
political system that does not become increasingly complex deteriorates. This
was seen in Spain during the Franco regime and in China under the Red Guards.
Efforts to maintain such a state will result in an apathetic society or in
terrorism or rebellion. Terrorism may be most likely when one part of the
population feels themselves to be inequitably treated. Examples include

El Salvador, Northern Ireland and Lebanon.
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Finally, we assume that (from the theory of dissipative structures and the
applications of entropy theory to economics) progress creates entropy in
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addition to creating more complex meaningful social structures. Part of this
entropy or disorganization becomes expressed as terrorism. The best example
that we can think of to illustrate this idea is Iran. There the fundamentalist
followers of Khomeini objected to the modernization taking place because it

was destroying old customs without providing enough time to acquire a new culture.

The Complete Theory of Terrorism

The complete theory is far from finished. For example, we have to find ways of
including as part of the interaction between the two theories the influence of
culture and national character. Here we give only two examples of the interaction
of the two aspects of the theory, one in which both theories reinforce the same
conclusion and another example in which the micro-theory modulates a assumption
of the macro-theory.

The axiom that destructiveness increases whenever any of the forces are thwarted
is part of the micro-theory. Since the creative force is the most fundamental of
the forces, its being thwarted will produce destructiveness including terrorism.
A society growing in meaningful complexity will offer individuals opportunities
to become more complex and satisfy the urgings of the creative force. But when
the progress of society slows down, these opportunities diminish. An example is
the fact that most of the originial Red Brigade members in Italy were Humanities
graduates who found insufficient opportunity to take advantage of their college
educations in an increasinly technological world. This is why, we believe,
universities are often origins of political violence; the creative force 1is
excited but (especially in poor nations) not given sufficient opportunities for
its continued developments.

We can refer to the late 1960's in the U.S. as an example of the micro-theory
modulating the macro-theory. Although the U.S. economy was still expanding
groups like the Weathermen (later the Weather Underground) ‘cveloped. This
should not have occurred according to our macro-theory (in its simplified form).
We believe that the growing sexual freedom and stimulating cffects of the
emerging life-styles of that time created a growth force that could no longer
be adequately satisfied. (When the stronger growth force lcads the person to
understand or seck meaning in his or her array of new experiences, the axiom
about a growing economy producing little violence is better observed.) It is
difficult to provide enough novelty for people who are constantly fighting
boredom. In such cases, as with gangs in the center of many U.S. cities, violence
is always a final option for avoiding boredom. In this way we see how the macro-
theory is modified by the micro-theory.

Conclusion

We have described some of our motivations and a few featurcs of the theory of
terrorism that we arc developing. As we continue to work in the arca it becomes
increasingly clear to us that theories providing a useful reaction to terrorism
will have to be a great decal more complex than most of those being proposed at
present.
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Situational Interaction: A Peer Counseling

Robert L. Durham and Carol Emilio
University of Colorado, Colorado Springs
and Captain Paul Barkey (Chaplain)
Fort Carson, Colorado
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Abstract
-4
An AWOL reduction program, which utilized peer coun-
seling, was conducted with two randomly selected companies
from a mechanized infantry battalion at Fort Carson,
Colorado. Two randomly selected companies from the same
brigade served as static control units. Employing the
Taylor-Johnson Temperament Analysis (T-JTA), AWOL-prone
soldiers were identified and were counseled initially by
the unit chaplain and subsequently by platoon leaders.
Platoon leaders identified situational aspects of AWOL-
prone soldiers and interacted as mediators between
environmental situations (e.g., money problems)
and personal factors identified by the T-JTA. As a
function of the intervention, the treated group showed
a significant decline in AWOL rates (& -(24) = 3.07,
p €. 01) while the control group did not. Results
were discussed in terms of the efficiency of employing
the Taylor-Johnson Temperament Analysis in conjunction
with peer counseling to reduce AWOL rates.

Introduction \

Unauthorized absences from duty (AWOLS) have existed for as
long as there have been organized military services. Past
research (e.g., Bell & Holz, 1975; Drucker & Schwartz, 1973;
Hartnagel, 1974) has demonstrated the existence of a relationship
between AWOLS and volunteer members. That is, it appears that
more volunteers than draftees go AWOL. However, the major
consequences to the armed services are the same: reduction in
combat capability, lowered morale of those who are present for
duty, and the cost of documenting and processing the absentees.

Historically, research on military delinquency has focused on the -
development of predictive instruments based on personality, }f
background, and demographic variables (i.e., individual variables). A
The goal was to identify individuals with potential disciplinary and o
delinquency problems either before they entered the service or while
they were in basic training (Bell & Holz, 1975; Berbiglia, 1971;
Littlepage & Rappaport, 1977). A predictive device would enable the

service to reject recruits who would most likely have delinguency
problems.

Measurement devices that have been utilized to identify potential
AWOL personnel include the Background and Opinion Questionnaire-72
(BOQ-72), the Taylor-Johnson Temperament Analysis (T-JTA), and the
Demographic Questionnaire (DQ). In 1973 and 1974, the BOQ-72 was used
at basic combat training (BCT) units at Fort Polk, Louisiana and Fort
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Knox, Kentucky as a means of identifying possible AWOLs. However,
preventive programs based on the BOQ results were not successful.

Bell and Holz (1975) have suggested that the use of commanders as
interviewer-counselors may have contributed to the outcome. First,
due to the constant turnover of commanders, the program lacked
consistency. Lack of consistency was also suspected in the counseling
process itself because, although the commanders received outlined
instructions to follow in the counseling of troops, procedures were
not utilized to determine the extent of application. Most
importantly, however, individuals were aware of having been labeled as
possible delinquents which may have led to the self-fulfilling
prophecy effect.

Berbiglia (1971) utilized the T-JTA at Fort Polk, Louisiana. He
had observed that soldiers confined to the stockade for AWOL offenses
scored consistently differently on the T-JTA than soldiers confined
for non-AWOl related offenses--a phenomenon he labeled "AWOL
Syndrome." This information was subsequently used for identifying
potential AWOLs a priori. Although statistics were not available,
Berbiglia indicated that the AWOL rate could be decreased by 50% when
identification of potential AWOL candidates was followed by
counseling, and, if necessary, referral to other post agencies (e.g.,
mental hygiene, finance, legal services, Red Cross).

The ARI evaluated a later program at Fort Polk which used the T-
JTA in conjunction with the B0OQ-72 to determine potential AWOLs. All
sublects selected for the study took one of the tests, but one-third of
them were not scored and were used as control subjects. The
individuals identified as possible delinquents were then subjected to a
modified preventive program where the company commanders again
provided the counseling and referral services (Bell & Holz, 1975).
According to the ARI, the T-JTA did not reliably predict AWOLs and the
process of identification actually increased the AWOL rate.

Recently, Bell and Holz (1975) and Littlepage and Rappaport
(1977) have proposed an interactive model as an alternative to
predictive devices, According to their perspective, emphasis should
be placed on the environmental and situational factors (i.e., problem
events and organizational characteristics) of the miiltary service
itself, since these components interact with personal factors and can
be changed relatively easily while individual factors cannot. Some of
the organizational characteristics have been identified as problem
solving help, leader consideration, job satisfaction, unit atmosphere,
and leader ability.

Although an interactive model of AWOL behavior appears to be the
best explanatory device at the present time, its use has been limited
to either confinement installations (e.g., Littlepage & Rappaport,
1977) or basic training settings (e.g., Bell & Holz, 1975). It must
be emphasized that the use of the earlier singular predictive models
have also been limited to these same settings--a situation which may
have external validity implications. As Drucker and Schwartz (1973)
pointed out, the causes of AWOL in basic training probably differ from
the causes of AWOL in regular assignment stations.
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The present study was concerned with the evaluation of the
effectiveness of an AWOL reduction program based on the interactive
model. After reviewing Berbiglia's use of the T-JTA for identifying an
AWOL syndrome, the battalion chaplain proposed to the battalion
commander a program of testing, intervention, evaluation, and follow-
up. The commander and chaplain then presented the program to the unit
leaders with emphasis on the principle that most intervention
procedures would be done by small unit leaders at the platoon level.

Method

Subjects. The experimental and control groups constituted a non-
random sample of soldiers who were stationed at Fort Carson, Colorado.
Two companies of the same disposition from a mechanized infantry
battalion served as the experimental unit. Equivalency of the control
subjects was achieved by using soldiers from identical companies in a
different mechanized infantry unit in the same brigade. There were
approximately 720 subjects total from the two battalions.

Procedure. Testing of the experimental units via the T-JTA was
done one company at a time and by platoons, including platoon
leadership over a one-month period (i.e., soldiers entering the
battalion after this period were not tested). The test was
administered by the chaplain and the instructions included a statement
that no one would be allowed to see the results of the individual
tests except the individual and the unit chaplain. However, some
information would be used by the chaplain and unit leaders for
administrative decisions. The actual purpose of the test was not
revealed in order to help prevent contamination, self-fulfilling
prophecy effects, and response bias. The chaplain screened all tests
personally and initiated interviews with persons exhibiting extreme
scores on four or more of the T-JTA scales describing an individual as
nervous, depressive, hostile, quiet, inhibited, or impulsive (i.e.,
the AWOL Syndrome).

The chaplain then met with the platoon leaders and company
commanders to discuss how to relate to individual soldiers based on
test results and the problems the chaplain encountered during the
initial interviews. This led to the development of a strategy, based
on individual need, for dealing with personal problems by manipulation
of organizational aspects of the immediate environment, at the unit
level, where possible. Once the strategy had been developed, unit
leaders became responsible for its implementation with the chaplain
functioning mainly as a resource or back-up person. For example, if
the T-JTA subscores revealed tendencies toward depression,
nervousness, hostility, and impulsiveness (personal factors) and it
was further determined during the chaplain's interview that this
person was experiencing financial difficulties (a problem event),
financial aid would be sought through such channels as the Emergency
Relief Agency or Red Cross. A follow-up session would then be
conducted to ensure that the problem had been taken care of and to
determine if further assistance was needed in other areas.

AWOL data were then gathered for the l4-month period prior to the
intervention and the 12-month period following it. The data were then
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% compared to a control group, for the same period of time, which @1
S received neither testing nor intervention. S
" Results $&
S Utilizing ARIMA (Auto-Regressive-Integrated-Moving-Average) T
. methodology for this purpose, the AWOL data were found to be @ !
N independent. That is, the data fit the ARIMA (0,0,0) model. The lag o
n one autocorrelations for the pre- and post-intervention experimental T
. data were -.10 (X2 (6) = 4.72, p > .05) and .22 (X2 (5) = 3.44, p > T
- .05). Pre- and post-lag one autocorrelations computed for the 7
e control group were -.05 (X2 (6) = l.16, p > .05) and .16 (X2 (5) = o
{ 2.38, p > .05) respectively. These results demonstrate the Tk
y independence of the data for both groups justifying the use of t-tests 233
oo for independent data (Glass et al., 1975). %
fﬁ The mean number of AWOLs for the experimental and control groups
- did not differ significantly in the pre-intervention condition (t (26)

= .23, p > .05). However, the experimental group demonstrated a
significant decline in mean AWOL rates between the pre- and post-
intervention conditions (t (24) = 3.07, p < .0l). The control group
did not demonstrate such a decline (t (24) = 1.34, p > .05). The mean
number of AWOLs per month for pre- and post-intervention conditions
for the experimental group were 5.21 and 2.58 respectively. The mean
( number of AWOLs per month for pre- and post-intervention for the
control condition were 5.0 and 3.66 respectively.
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Discussion

F el
.

In order for an intervention program to be effective, the type of
intervention must meet some minimal standards of relevance to the
existing problem. This must be so not only in substance but also in
approach. AWOL-prone individuals could interact not only with the
chaplain, but also, more importantly, with persons who were closer to
the AWOL as peers. Discussions could therefore have been viewed as
more personal, relevant, meaningful, and helpful to the potential
AWOL, especially within the context of manipulating (changing)
situational factors. For example, the chaplain noted tha*t on many
occasions platoon leaders returned to the chaplain for advice on
dealing with specific problems. Thus it can be seen that the present
intervetion program utilized first, the identification of AWOL-prone
soldiers through the T-JTA; second, it provided a means for counseling
not only through the chaplain's office but also at the small unit
level with peers; and third, it allowed the platoon leaders access to
the chaplain for advice in counseling. These three components
contributed to the effectiveness of the program,
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Three final points need to be emphasized with respect to this
Project. First, it should be noted that, upon completion of the T-JTA
testing at the onset of the program, subsequent soldiers transferring
into the units were not tested. Thus, any new transfer individuals
were not identified as potential AWOLs. The fact that the
experimental units showed a decrease in AWOL rate in spite of this
added threat to the efficiency of the program indicates the strength
of the intervention treatment. @
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Second, 1t should be pointed out that the current project is one
of the first to demonstrate an AWOL reduction program with statistical
documentation. This is important, as it indicates the reliability of
the T-JTA used in conjunction with peer counseling for the reduction N
of AWOLs in a reqgular unit. Again, it should be stressed that this
particular treatment intervention is probably not generalizable to
other types of units (i.e,, basic training units), as the problems
encountered by AWOL-prone individuals in such units are different
from those at regular duty stations.

Third, it should be noted that the present investigation does not
differentiate the obtained experimental effects with respect to the T-4
JTA and peer counseling. That is, the results could reflect the
effects of counseling alone, the interaction of counseling and
testing, or the effects of testing. The latter possibility is
unlikely as the soldiers were blind to the reasons for testing.
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Evaluation of the BCT Paraprofessional Counselor Training
at the United States Air Force Academy

Paul R. Brown Jarean L. Ray
United States Air Force Academy USAF Occupational Measurement Center

Abstract

‘This study evaluated the competence of USAF Academy paraprofessional
counselors 1in communicating a helpful response to assess the success of
counselor training.  Fifty-eight of the 71 trainees reached a communication
competence level of 2.0 or higher, indicating they will not cause harm to the
client in counseling.

Introduction

~ The purpose of this study was to evaluate, by objectively measuring
counseling ability, training for paraprofessional counselors who worked as
cadre in Basic Cadet Training (BCT) at the United States Air Force Academy.
BCT is a six-week training program for cadets entering the Academy, designed
to provide military instruction and experience to transition the basic cadet
from civilian to military life and provide a foundation for future military
development. To meet the individual-specific needs caused by the strenuous
environment, the USAF Academy uses upperclass cadets as paraprofessional
counselors to the basic cadets.-

An important consideration ‘in the use of counselors is his or her
effectiveness in counseling. Egan (1982) emphasizes this consideration by
stating that "unskilled and mismanaged helping can do a great deal of harm."
However, with appropriate training, lay helpers can be brought to effective
levels of counseling. Carkhuff (1969) states:

A review of these lay training programs indicates that
(1) lay persons can be trained to function at minimally
facilitative levels of conditions related to constructive
client change in relatively short periods of time and (2)
lay counselors can effect significant constructive client
change in clients.

Successful training involves bringing the trainee to a minimum level of
counseling competency so he or she will, at the least, not cause harm to the
client. Of course, the desired outcome is for the trainee to be facilitative.

Although there are many approaches to training counselors, the Academy
uses a microcounseling (MC) approach. MC involves dividing the desired
counseling skills into basic components that can be taught in a sequential
process.  Brammer (1979) mentions several advantages of MC, including a
flexibility that allows adaptation to different training requirements and
connection between theory and practice. Also, current research supports the
effectiveness of an MC approach; for example, Ford (1979) cites many studies
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that support the greater effectiveness of an MC approach over several other
approaches. Anectodal data concerning the success of the paraprofessional
program in helping basic cadets adjust to the Academy (Brown, 1981) suggests
that this training program is effective; however, this study is the first
attempt to evaluate the training program.

Carkhuff (1969) explains that both discrimination and communication of a
facilitative response are necessary for the counseling to be effective.
Discrimination involves the helper's ability to perceive that a certain
response is constructive, rather than harmful. Communication involves the
helper's ability to communicate a constructive response. Carkhuff (1969)
cites several studies that suggest "discrimination 1is a necessary but not

sufficient condition for communication.”™ Thus, while a helper may be able to
discriminate between a facilitative and nonfacilitative response, he or she
may be unable to communicate a facilitative response; but if a helper can
communicate a facilitative response, it is assumed he or she can also dis-
criminate as to what is or is not a facilitative response. The implication,
then, is to use assessment of communication competence as a measurement of
counseling ability. To assess communication competence across the wide range
of counseling skills, Gazda (1973) presents a Global Scale, used to rate a
response according to how the helpee perceives it. Gazda et al (1977) explain
that 1.0 is a harmful response, 2.0 is an ineffective (though not harmful)
response, 3.0 is a facilitative response, and 4.0 is an additive response.

This study used the Global Scale (Gazda, 1973) to assess communication
competence of the Academy BCT paraprofessionals. The hypothesis was that MC
training given the paraprofessionals would be successful. Successful training
was defined as training resulting in the paraprofessional attaining a communi-
cation competency level of 2.0 or higher on the Global Scale, indicating he or
she would at least not be harmful in counseling. Because time and cost con-
straints limited the study to one which used subjects already chosen for the
USAF Academy BCT Paraprofessional Program, a control group was not possible,
and the subjects could not be chosen at random; time constraints also pre-
vented multiple administration of the test. Thus, this study used a one-group
pretest-posttest design, which involved administering a pretest, conducting
the training, then administering a posttest to determine if training made a
difference.

Method

Subjects

The subjects for this study were second and third class cadets at the USAF
Academy who had been chosen from volunteers for the BCT paraprofessional coun-
selor program. Volunteers were interviewed by a minimum of three experienced
counselors who used probing questions requiring self-explanatory, decision-
making, and cognitive skills in their evaluation. Trainees were selected on
the basis of demonstration of some of the necessary and sufficient counselor
qualities, such as positive regard, genuineness, and specificity. Eighty-four
cadets selected took the pretest. In addition, one officer acted as a
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{i- participant observer, bringing the total number to 85. However, 14 were o
- absent from the training session when the posttest was administered. The —6“
number of subjects considered in the analysis for this study, then, is 71. e
: Instruments
- Helpee Stimulus Expressions. Five scenarios, consisting of a situation )

and statement by a helpee, were read to the subjects. The scenarios repre-

sented typical problems paraprofessionals could possibly encounter. ?,g
Instructions. Instructions were read to paraprofessional trainees AZQ

explaining what they were to do for the test and indicating the basis on which :

their responses would be evaluated. i

Global Scale (Gazda, 1973). The Global Scale explained previously was
used to to evaluate the subjects' responses to the five scenarios.
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Procedure

The pretest was administered to all subjects simultaneously during the
first introductory training session. The administrator distributed blank
paper to each subject, then read the instructions and scenarios, allowing -
three minutes between each scenario for the subjects to write their R
responses., Following approximately 20 hours of MC training, the same ‘
procedure was used during the last training session for the posttest.

An experienced Academy counselor assigned each response a rating using
Gazda's Global Scale (1973). Tests were identified by the last four numbers
of the subject's social security number to eliminate any bias that may have

been introduced through knowledge of the subject. Once each response was fﬁ(
assigned a rating, the five responses for each test were averaged to give a e
communication competence score. The data involved two groups: those at or ~—-
above a certain level of communication competence, and those below. Con- e
sidering these two groups before and after training, the data were divided o
into a 2X2 matrix, such that there were four cells. This type of grouping was e
used with both the 2.0 and 2.6 levels of communication competence as the o
dividing point for the two groups. To analyze the data, a Chi-Square test was s
used. ~ @Y
Results T
The number of subjects 1in the two groups, for both conditions, is R
displayed in the following 2X2 matrices: B
I.  Level 1. Level -0
below 2.0 or below 2.6 or s
. 2.0 above L 2.6 above N
253 | 35 2%l es 6

< < B N— .
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s 13 58 5814 28 -
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Applying the Chi-Square test for independence to these data, the following
calcuations result:

2 142(36x58 - 35x13)2 = 16.48 2 _ 142(65x28 - 6x43)2 = 18.72
X %= X 2=
I 71+71+4108+34 II 71+71+108+34

The table value of‘X? with one degree of freedom, since (r-1)(c-1)=1, at a
level of significance of 0.001 (0.1% level of significance) is 10.83.

Discussion

Interpretation

In the first case, (with the division of the groups at the 2.0 level), the
resulting value of :K? is 16.48, which is greater than the table value of
10.83. Therefore, the four values of each cell of the 2X2 matrix are signifi-
cantly different than would occur by chance. Though certainty is not possible
without a control group, the results imply that paraprofessional training is
successful. Thus, 58 of 71 (82%) are competent to counsel without causing
harm to the ~lient.

In the second case (with division of the groups at the 2.6 level), the
resulting value of X¢ is 18.72, which is again greater than the table value.
Again, the four values of each cell are significantly different than would
occur by chance, implying that training did make a difference in bringing
trainees to a communication competence level of 2.6 or better. Because a
level of 2.6 or better indicates helpful responses, these paraprofessional
counselors can be facilitative in counseling.

Implications and Recommandations

Considering that training was successful for 82% of the subjects, it seems
one can conclude the training program is successful. Certainly, the number of
subjects who can counsel at a minimally acceptable level is much higher than
if untrained cadre were used. Thus, the program is indeed valuable and
necessary. However, even after training, 18% of the subjects rated at a level
that indicates communication of possibly harmful responses.

Carkhuff (1969) indicates that both selection and training are factors in
effective counseling. Selection based on some of the natural helping quali-
ties of a counselor may be a condition on which the effectiveness of training
is contingent. Perhaps this is one reason so many trainees who began training
below the 2.0 1level increased in communication competence after training--
their natural counseling qualities allowed the training to be effective.
Although subjects were chosen on the basis of counselor qualities they dis-
played, the selection process was a subjective one, based on judgments of the
counselors interviewing the applicants. A more objective measure of natural
helping skills may increase the effectiveness of the training program as a
whole. An instrument yielding a measure such as Carkhuff's (1969) Index of
Perception could be used to screen volunteers initially to aid in selection of
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trainees, and again after training to determine which trainees do not meet
minimum standards of counseling competence. Those trainees then would be
removed from the position of counselor.

Another recommendation is the use of a control group in a repetition of
this study to increase the confidence of a conclusion about the part that
training has in increasing communication competence. Additionally, a field
survey of the basic cadets would be helpful in determining the effectiveness
of the program outside the training environment.
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Suicide Gesturces of USAF Basic Trainces
Walltace Bloom, Ph.D.
Wiltord Hall USAF Medical Center
Introduction

The purpose o7 this paper s to share our experiences and obscrvations of
USAF basic trainces who made suicide vestures.  Lackland Air Force Base is the
sole location for basic training ot all USAF recruits, and on June 1, 1975, an
experimental Air Force Medical Fvaluation Test (AFMET) Provram (Bloom 1977) was
started there to facilitate carlv identification of nnsuitable trainees.  In
AFMET Phase T, initial screening was by a computer scored test.  On the second
day of training, all recruits take a 50 item, true-false Historical Orientation
Inventory with four additional demographic items. On the basis of twentv-cight
(28) items previously correlated with failures to complete enlistments, the 6%7
most vulnerable are identificed for further evaluations, At Phasc [l (Interviews
and Tests) appraisals are noted on standard Reports of Interview (SRI)(Bloom 1981)
and Bloom Sentence Surveys (BSCS) are taken (Bloom 1979, 1980a). About two of
each 6% per hundred are referred to AFMET Phase 111 (Clinical Assessment), the
others are cleared for return to duty. Usually between the 8th to 12th day of
training, officer c¢linicians conduct diagnostic interviews and use a variety of
individually selected psveholopical tests. About 167 of Phase [l selcectees have
been recommended for administrative separations. During the eight vears of the
AFMET Program, there has not been any death by suicide of a basic trainee. The
statistical expectancy was 20 suicides or two and o half each vear., This is
based on similtiar age civilian population, and considered only the ‘minimum
10,000 trainces here at one time rather than the 70,000 to 80,000 trained each

vedar.
Background

For reference purposcs, there were 1446 suicides of USAF personnel during
the twenty veir period ending November 2, 1979, average 72 per year.  This was
sipnificantly less, about one half of o similar apge civilian population. After
the experimental one vear rescarch project was completed in Jdune 19760 testing
was suspended.  The Air Staff reviewed the cxperimental results and decided that
the AFPMET project would be made operational.  Durine that summer while testine
had been temporarily stopped, one lethal suicide ocenrred. Testing was rectarted
immediately one week before osreviously scheduled date. There has not been a
suicide sinee then or duringe the carlier AVMET vear.

During fiscal vears 1979 and 1980 there were 55 to 65 trainee suicide vestures
crvoattempts respectively. By 1982 and 19873, these had been reduced to 24 to 30.
Dt ovear thore were 16 entters, H1opill takers, and 3 jumpers and almost all were

irily attention—-yetters of low lethalitve At least three types of suicide

e have been tentatively identitied.  First, those in the first five davs
ineo by individinils who prior to reportinge, wished to cancel delaved en-
Secaunae in the coamwhiile thew vot g better joh, o school admiscion, a

vooite ap o with their family, Second, were individuals who felt overwhelmed

Sty between the Oth to IHth dav. Mhe third group, atter the 24th

Covho felt o mnable to tace four vears ol service or had been selected

Cotaine or locations they did not desires Actions of the first proup
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were based on the past, of the second on the present, and of the third, their
perception of the future.

Prevention

Although the AFMET project selects only 6%% of all trainees for Phase II,
18 to 21% of those who made suicide gestures in 1979 and 1980 were Phase II selectees.
We therefore have been vigilant for significant clues during Phase II interviews
and tests particularly regarding item 16 (serious suicidal ideations or previous
attempts) on the Standard Report of Interview (SRI). Approximately 15% of trainees
report these. On the Bloom Sentence Completion Surveys, we found that individuals
who have been contemplating suicide at some specific future time have difficulties
responding to items beyond that time on items 15, 31 and 39. A psychological
brick wall barrier seems to have been erected at that date so they may omit answering,
for example, No. 15 "Ten years from now' or evade by responding "I just live from
day to day," or "I don't know." Responses to item 12 often seemed sensitive to
suicidal thoughts and was the fourth indicator.(Bloom 1980b) When two out of
four replies were other than positive, the patient was usually referred for further
clinical assessment, Phase I1I.

Studies of actual suicidal incidents and gestures in 1978 and 1979 revealed
a higher frequency between the 5th through 15th day of training. The school
commander then instituted a four hour recreation break on the 6th day to relieve
the pressures. The frequency of gestures were reduced. Other beneficial
activities included the yearly psychological retesting of all instructors. This
identified some who were starting to burnout or had developed other emotional
problems for counseling or assignment changes. The trainees benefited as healthy
instructors create less stress for them and are more likely to spot trainees needing
mental health referrals. The ready accessibility of satellite mental health
clinics in or close to trainee barracks, facilitated communication as the mental
health staff worked within the training situation rather than apart from it. From
frequent contact with clinic staff, instructors became more adapt at spotting early
behavioral clues to recruit’sproblems and made appropriate and prompt referrals.
Squadron escorts were provided for edgy patients and less acting out occured to,
from, and within the clinics.

Intervention
—_——

In one instance when a recruit went out on a third floor window ledge, a staff
member of the mental health clinic, talked him back to safety. Another, who perched
on a third floor fire escape railing, was brought back after more than 2 hours
talking from a chaplain asslsted by a psychologist who had rushed over as soon as
the clinic was notified. Action has been taken to insure prompt notification of
future crisis situation when mental health action is appropriate.
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Postvention

Need for follow-up after suicide attempt or gesture was demonstrated when
the previously cited ledge crawler was diagnosed at the hospital as having
Agoraphobia and recommended for discharge. He came back to the clinic to take
a battery of tests as we were collecting data for suicide research. It was
further found he had Oc’ “ophobia (fear of crowds), had panicked in the crowded
dorm and initially went ,ut the window for needed space. He might have panicked
again during some of the formations and crowded briefing of outprocessing. We
contacted the Casual Squadron Commander and arranged for this airman to follow
behind formations and sit alone in back of classrooms as he had done since his
Junior high school. Preliminary arrangements were made for him to go to stress
management and other therapies on his return home.

As needed, trainees in the casual squadron being processed for discharge
have returned to the clinic for therapy, often on a daily basis. The clinic
has phoned parents of suicide attempters to learn if there had been previous
attempts, threats or suicides of acquaintances. With the attempter's permission,
inquiries have been made concerning past or future therapy.

Conclusions

Suicides and suicide gestures do occur within the Air Force, though less
frequently than in like civilian populations. Many incidents can be averted by
preventive programs of mental health clinics and cooperative actions of limne
organizations. Further organized research and data collection into a central
bank of psychological information on each incident, (to include precipitating
factors) is recommended. Activites of mental health clinics can change to meet
emerging Air Force needs(Bloom 1983). In 1983, only one attempter was an
AFMET Phase 11 selectee, in contrast to the ten to twelve in 1979 and 1980.
Intensive training of interviewers for early identification of trainees who are
above normal suicide resks have paid off. Individuals so i1dentified, get priority
intensive assessments, may be defused by brief therapies, or recommended for
immediate removal from training and discharge. It is not that AFMET interviewers
are seeing fewer high risk individuals but we are dealing with them more effectively,
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Abstract

Yukl's new, complex taxonomy of leader behavior has been
examined in a variety of contexts including that of military
leadership., As with all new concepts and instruments, however,
replication is necessary. This paper presents an effort to
1 establish, through data collected at two points in time for the
' same organization, that Yukl's MBS does display both stability
in the factors obtained for these two time periods and that
those factors do indeed represent the 23 dimensions covered by

h the instrument. While the sample used is a military cadet
BN sample rather than one of regular military officers, these
-frf results are sufficiently encouraging to suggest that more
AR research should be performed using this new taxonony.
AN Directions that such research could take are discussed in light
o of these and other results.
%}: Introduction i;
:}; - Much previous research on leadership in general and military leadership -
:- in particular has been limited for at least two major reasons. First, an o
@:: overly simplistic conceptualization of leader behavior has been all too ‘.'
S frequently used in that research, That usual dichotomy of task- and ‘"H
o maintenance-oriented (structure and consideration, production-centered and T
R people-centered, etc.), while highly generalizable, is hardly very useful for lj
e the development of training and developmental materials or in selection and -7y
e evaluation. Second, the overwhelming strategy in much of the existing o
: research is to use a single point in time (cross~sectional analysis) and a .'i
e single method (usually the questionnaire-correlational method). While il
N certainly convenient and useful in the early stages of research, this strategy o
! must give way to improved ones if we are to press the boundaries of knowledge o
S further in this area. s
@7 Yukl (1981) has presented a new taxonomy of effective leader behavior ".._,
}5; designed to overcome the first limitation noted above. His taxonomy is at an T3
N -T:I:
B 2
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intermediate level of analysis, that is, at a more specific, detailed level
than the usual task- and maintenance-oriented level and yet not so detailed
and specific as individual job analysis would be. The application of that
taxonomy to military leadership has already been successfully demonstrated
in a multi-method study (Yukl and Van Fleet, 1982). Thus, a first step has
been taken to overcome the limitations of the past in order to make
substantial progress for the future.

Purpose

"The purpose of this paper is to present some evidence regarding the
factor stability and construct validity of the new taxonomy for military
leadership. 1In doing this, a second step will be taken in that a comparative
analysis of data from two points in time will be performed rather than merely
using cross-sectional data as in the past.

Method

The sample wutilized in this study consisted of members of the Texas A&M
University Corps of Cadets. The Corps is organized into military units; its
members wear uniforms while on campus and participate in frequent drill,
formations, and military ceremonies; and many of the members of the Corps are
in the ROTC programs of the several services. In fact, over 14,000 officers
have been commissioned through the Corps, and more that 100 of them have
attained general officer rank,

The method consisted of administering Yukl's Managerial Behavior Survey
(MBS) at two points in time., The first administration was after the first
full semester (early in the Spring Semester) while the second administration
was near the end of the second full semester (late in the Spring Semester).
This assured that those asked to provide information about the leaders would
have had ample opportunity to interact with and observe those leaders and that
the two points in time were reasonably separated (about three months).
Participation was voluntary so that the second administration resulted in a
lower participation rate than did the first (597 observations for Time One and
261 for Time Two).

A factor analysis was performed for each time period. From these
results, then, two analyses were possible, First, the number of factors
obtained, the percent of variance accounted for by those fators, and the
specific content of those factors can be compared to examine the factor
stability of the MBS. Second, the specific content of the factors can be
compared to the categories in the taxonomy as coded in the scoring of the
questionnaire to see if the factor analysis is indeed extracting factors which
correspond to those categories.

Results

As 1is obvious from Figure 1, both factor stability and construct
validation were demonstrated for this sample. The number of factors obtained
is nearly identical; the percent of variation accounted for is remarkably
consistent; and the content of the factors is very similar. All of this
assures that the MBS instrument does possess factor stability for this sample.
Coupled with previous results (Yukl, 1982), the evidence is very strong that
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this instrument possesses factor stability as well as good reliability (see -
Yukl and Nemeroff, 1979). :
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The content of the factors relative to the categories from the taxonomy
was examined by comparing the five items which were scored to yield the
categories from the taxonomy with the highest loaded five to ten (out of 115)
items from the factor analysis. For the first time period, where the sample
size was much better for performing factor analysis, 21 of the factors have,
as the five highest loaded items, the five which define a particular category.
That number is increased to 22 of the 23 when the top 10 highest loaded items
are examined. One other factor had four of the five loaded on it. For the
second time period the results are also quite strong although not so
overwhelming as with the first time period. These results, then, strongly
suggest that the MBS displays construct validity in that extracted factors
correspond extremely well to the categories from the taxonomy represented by
that instrument.
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Conclusious

1 The data presented here strongly suggest that Yukl's Managerial
Behavioral Survey (MBS) possesses both factor stability and construct validity
as well as previously demonstrated reliability. This means that the MBS can,
indeed, be used with military samples to extend our knowledge about effective
leader behavior. Such extensions will be even more meaningful, of course, if
the research strategies used go beyond single method, single time strategies.
If future research will use this more realistic, complex taxonomy in more
useful and more complex research strategles, much can be learned about
leadership 1n general and military leadership in particular which can be
particularly useful in selection, evaluation, training, and development of
future military officers./
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Figure 1

Factor Stability and Construct Validation of MBS Categories

Time One Time Two
Number of Items Number of Items
Defining Scale Defining Scale
Loaded Among Loaded Among
Highest on Factor Highest on Factor
(maximum is five) (maximum is five)
Highest Highest Highest Highest
Scale Five Ten Five Ten
Showing Consideration 5 5 5 5
Providing Praise and Recognition 5 5 5 5
Training-Coaching 5 5 5 5
Disseminating Information 5 5 5 5
Encouraging Decision Participation 5 5 5 5
Delegating 5 5 5 5
Innovation 5 5 5 5
Facilitating the Work 5 5 5 5
Monitoring the Environment 5 5 5 5
Representing the unit 5 5 5 5
Managing Conflict 5 5 5 5
Emphasizing Performance 5 5 4 5
Inspiring Subordinates 5 5 4 5
Goal Setting 5 5 4 )
Planning 5 5 4 5
Criticizing 5 5 4 5
Career Counseling 4 5 5 5
Problem Solving 5 5 4 4
Clarifying Work Roles 5 5 3 4
Administering Discipline 5 5 3 4
Facilitating Cooperation and Teamwork 5 5 2 2
Monitoring Operations 5 5 1 1
Structuring Reward Contingencies 4 4 4 4
- Percent of Variance Accounted for by:
oy 23 factors corresponding to scales 70.78 78.74
- all factors extracted 75.54 83.60
u;. Total Number of Factors Obtained 25 26
e Number of Observations 597 261
::: o ) i T T
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Abstract

The Vroom/Yetton (1973) model prescribes the decision
making method most appropriate for a given situation. The ,.j
decision should be within the area of authority of the man-
ager and have some forseeable effect on the organization
~ and subordinates. Since it is a prescriptive model, leader
behavior that is consistent with it should occur more for
- effective leaders than for ineffective leaders. “~The purpose
. of this research is to explore the relationship between
v leaders' decision-making behavior on the Vroom/Yetton problem
. set and performance in an actual organizational setting.
Additionally, leadership style as measured by Fiedler's Least
Preferred Coworker (LPC) scale is tested as a personality
o variable that may moderate the problem set to actual leader )

performance relationship. A group of 98 third year cadets ;..;
. at the U.S. Military Academy were administered a military
e version of the Vroom/Yetton thirty problem set and Fiedler's
LPC scale. Military development ratings made by their
Tactical Officers were used as measures of their performance.
, ‘ Results suggest that information resulting from their performance
. on the problem set is related to their performance evaluations in
an actual setting. Additionally, the magnitude of the relationship R |
is larger for low LPC cadets and disappears for high LPC cadets. )

AN
Background. The Vroom/Yetton model prescribes a feasible set orf\\decision |
- making styles for a leader based on the nature of the decision making situation S
- (Vroam & Yetton, 1973). There are five decision making styles which vary on
] the amount of subordinate participation ranging on a single dimension from
j f::- fully autocratic to fully participative. A leader determines what style is
appropriate based on the presence or absence of seven problem attributes that

.:'-'_'?' are likely to influence the effectiveness of the decision making styles. These

g attributes include: quality requirement, leader information, problem structure,
.l necessity of subordinate acceptance, leader certainty of selling autocratic de- .
<= cisions, subordinate sharing of organizational goals and likelihood of conflict

e over preferred solutions. Work by Vroom and Yetton (1973) and Vroom (1976)

j:C: provided partial support for the model but were challenged based on experimental

g design shortcomings. Vroom and Jago (1978) examined the model's wvalidity in a

o well designed study in which they first trained 96 managers in decision pro-
*.3 cesses and the attributes of quality and acceptance of decisions. Next the -@
= managers described two decisions that they had made: one that seemed to be s

'.:',-\. successful and one that did not. They were then trained on the theoretical s

e

‘._',
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problem attributes of the model and determined whether these attributes were
‘. or were not present in the situations they had previously described. The

PR

|
results of this study provided substantial support for the validity of the - 1
VA model as it applied to actual decision making situations. -;:,:
T o d
::: However, as Field (1979) pointed out, a major threat to the external -1
\t-: validity still exists since the model was developed and tested using self- ]
- report techniques. He found that self-reported decisions could be biased @ 1
¢ toward important, unambiguous or short-term problems, because reporting such S
o decisions would be more meaningful or easier for the manager. Generalizing 7
:-‘} the model to less important, long—term or problems where attributes are not K
NN as clear could prove difficult. To avoid the bias inherent in self-reporting o
';.Z-‘; behavior, a reasonable starting point would be to explore the predictive ___j
e power of the Vroom/Yetton model. If the model indeed measures appropriate i1
" decision making behavior than it would seem that those who perform better on <o
o~ the problem set should in general be more effective leaders. Additionally, T
o both raters and subjects should be unaware of the propositions of the model, s
- which is the case in the present study. i
-
Hl: Leaders who are not trained in the Vroom/Yetton model and :Qi
Ay perform better on the Vroom/Yetton problem set will perform o
o better in actual organizational settings.
-
,-j?;; The principal issue of this research is to explore the effect of leader—
oy ship style on the relationship in Hl above. According to Fiedler (1967), two
{ i people of different leadership styles as measured by IPC will naturally
. behave differently in identical situations. If one accepts Fiedler's propo-
S sition, then it would seem that leadership style may affect decision-making
) behavior on the Vroom/Yetton problem set as well as actual performance. If
:_\J this is true, then the relationship between problem set behavior and actual
- behavior my be partially suppressed or at least affected by leadership

oy style. At this point in our research, the likely direction of this effect
is not hypothesized. For now, as an exploratory exercise, a simpler hypothe-
-~ sis is in order.

\' H2: Leadership style as measured by LPC moderates the relationship

between leader behavior on the Vroom/Yetton problem set and perfor-

& mance in actual organizational settings.

_I:-j Method. Data were gathered from 98 third year cadets then taking a re- R
<o quired course entitled Military Leadership. As part of learning exercises, . I

-’
-
.
-
.
-
‘e
.

civilian versions in terms of problem attributes. From cadet responses, @

the data gathered include frequency of: use of each decision style, rule *'j
o violations, agreement with the feasible set, agreement with the most and .‘::\'J
o least participative style of the feasible set (Model A/B), mean level of NS
N participation and leadership style (LPC). a
‘v ._:_.:
@ -@:
".: w'::w':
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cadets campleted both Fiedler's LPC scale and a military version of the
Vroom/Yetton problem set, which is theoretically ident’-:al to previous
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For a behavioral measure of performance we use the cadets' military
development ratings done by their company tactical officers. The items
of the instrument describe behaviors that reflect military development.
Cadet scores on these scales are primary determinants of the level of
appointment to leadership positions as seniors. This is important as
most of the cadets were not actually in leadership positions when these
ratings were done. Therefore, this measure may be said to be related
to leadership performance but does not constitute direct measurement
of it. The behavioral dimensions of the scale are: task structuring
and management, interpersonal relations, compliance with organizational
expectations, intellectual application and growth, personal professional
ethical behavior and performance oriented development. Each dimension
is tapped by three items, each of which has three behaviors yielding item
scores that range from one to five.

Results of analyses. Frequency of agreement with the feasible set
is used as a single measure of problem set performance. We created two
groups by splitting the sample at the median of this variable. Compar-
ison of means on the six dimensions of performance yield no significant
differences. However, splitting the sample by the amount of participation
allowed in the problem set choices yield significant results for compliance
with organizational expectations and performance oriented development. In
the interest of examining main effects of feasible set agreement and parti-
cipation, a global measure of performance was computed by taking the average
of all six performance dimensions. The t-test yields significantly higher
performance for the high participation group. A similar comparison by
splitting on the median of feasible set agreement again yielded no signifi-
cant difference.

The most interesting results acheived are the differential effects of
participation. There is a main effect for participation that is enhanced
for the low LPC group and is absent from the high 1LPC group.

Mean Scores on Global Perfcormance Moderated by Participation
on Vroom/Yetton Problems and LPC Score

Full Sample Low LPC High LPC
Low Participation 4,22 4.14 4.29
n=44 n=20 n=
High Participation 4.43 4,52 4.28
n=46 n=29 n=17
t = 2.11 2.85 .03
p<.05 p<.01 ns
55 -
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Additional evidence of the effects of leadership style is apparent
from the miltiple correlation coefficients between the Vroom/Yetton
predictors (frequency of rule violations, agreement with the feasible
set, etc.) and each of the six dimensions of performance (task struc-

o turing, interpersonal relations, etc.). The average multiple R square
O between the predictors and performance for the entire sample average .17
AL compared to .37 for low LPC and .39 for high LPC. The reason that the
I.ﬂ two sub-populations both have stronger relationship is because the sign
o of the correlation coefficients change consistently between the low and
e high 1PC groups. This will be more closely examined in future research.
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Discussion. The relationship between actual peformance and the
Vroom/Yetton problem set behavior is weak. Although all of the Vroom/
Yetton predictors account for roughly 17 percent of actual performance,
the single predictor of agreement with the feasible set accounts for N
virtually nothing. There are two plausible explanations for this that ‘:P
are not the fault of the model. Cadets, although they are students of A
leadership, have little experience as leaders and managers. Their per—
formance, as measured by agreement with the feasible set, on the Vroom/
Yetton problem set is worse than that of trained managers. Cadets' mean
agreement is 60% while Vroom and Yetton (1973) report €% and Vroam and
Jago (1978) 65% for professional managers. Also, cadets tend to be more
autocratic than most populations as shown from their population mean
participation score (3.79) compared to college students (5.61) and managers
(4.68) (Vroom & Yetton, 1973). Cadets are even more autocratic than the
Vroom/Yetton autocratic model (4.17). Cadets are more likely to choose from
outside the feasible set erring toward the autocratic. This tendency
may result in a lack of variance that weakens the true predictive power
of the model.

i

o i
e

Simple participation is the stronger predictor and is further strengthened
by leadership style. This relationship between participation and performance
supports earlier propositions of the positive effects of participation by
Blake and Mouton (1964) which is a more simplistic approach. Of importance
is the idea that LPC or task motivated cadets tend to be more favorably
evaluated by their raters if they were more participative on the problem set .
even if they violated decision making rules in the participative direction. - @4
If the climate of the cadet companies could be classified as high situational o
control by Fiedler's criteria (good relationships and high structure) then BT
it is theoretically consistent that high socioemotional behavior which is

characteristic of the low LPC here, would be more effective. In this research ':{ﬁ
it is interesting that a person who is task motivated and demonstrates a _—
propensity toward participation actually performs better. Based on the above @,
assumption of situational control, this provides support for Fiedler's con- S
tingency propositions. That is to say that the task motivated leaders are ;2ﬁ
participative in the appropriate situations. It is not clear at this point e
what the differential effects of decision training for low and high LPC -ifj
populations may be. e
-e:
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Practically speaking, these results suggest that cadets who demonstrate
a willingness to share decision making with subordinates are perceived more
favorably by their tactical officers and moreso if they are task motivated.
Furthermore, the idea of participation in leadership and decision making, if
related to performance as demonstrated here, lends credence to the teaching
of this to students of leadership in military settings. This may serve to
further enlighten the student to share information and power rather than to
hoard it.

The interaction of decision making and leadership style warrants more
study. It appears that both theories might be enhanced if each incorporated
components of the other. If the predictive power of the Vroam/Yetton model
can be enhanced by LPC then perhaps it should be considered in the training
or prescriptive nature of the model. A simple 2 X 2 field experiment wherein
one group received Vroom/Yetton decision making training, another receives
Fiedler's lLeadermatch training, a third gets both and the fourth or control
group gets no training would constitute a fairly rigorous test of the external
validity of these models,

As mentioned above, cadets at West Point gain some understanding of both

-the Vroom/Yetton and Fiedler models. However, they are not specifically

"trained" on either. Leadermatch is well validated as it improves actual
leader performance. Vroom/Yetton is perhaps less so. If the interaction
of the two theories (which apparently exists) could be more clearly defined,
then their value as leader training devices could be increased.

Vroom/Yetton prescribes a conscious selection of style based on the
situation while Fiedler prescribes altering the situation based on person-
ality. Both theories include issues of task structure the degree to which
subordinates support the leader and organization, and the amount of personal
and administrative influence the leader has on subordinates. Further research
may lead to prescriptions that are both more explicit and more effective in
terms of organizational outcomes. For example, Vroamn/Yetton feasible sets
may be further delimited depending on leadership style or; decision making
styles could be specified for a leader depending upon his situational control.
The prospect of a coupling of the theories is truly intriguing and represents
an area of inquiry important in both theory and application.
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SUBORDINATE PERCEPTIONS OF CONTINGENT LEADERS:
DO FOLLOWERS ACCEPT OUR THEORIES? (
Jack H. Cage
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Abstract {

Two studies were conducted to investigate
assumptions made by contingent leadership theorists .
about subordinates. Paper-and-pencil instruments {
provided situations in which a leader followed or
failed to follow the prescription of Vroom's contingency
theory. 383 subjects were asked tc take the role of
subordinate, evaluate the decision-making process, offer
prognosis about the outcomes, and assess the leader. :
Three groups of subjects were identified by their 1
responses. Only one of three groups accepted the leader
when s/he acted according to the prescription of
contingency theory. The groups were differentiated by
characteristics such as income, occupational prestige,
and number of subordinates. The findings suggest
that individuals, while acting as subordinates, may £ail
to accept the prescription of contingency theory.

Introduction

Background

In the long, exhaustive history of leadership research,
investigators have viewed leaders' traits, behaviors, and the
interaction of leaders with situatioconal factors to determine *hcse
stylistic features that most directly affect their success. This
last group, the contingency thecrists, has risen to prominence over
the last twenty years due to studies that appear to explain some of
the variance 1involved in determining leaders' success. Contingency
theorists assume that a leader interacts with certain situational
factors to affect a range of outcomes. One major theorist, Victor
Vroom, focuses on the specific problem faced by the leader and on
the degree to which the leader inclucdes subordinates in making

o highly accepted, high quality decisions. Vroom hypothesizes that a

- leader's behavior and the specific situational factors tha* s/he

R faces interact to affect his/her success.

‘.v {
N Although the work in contingency leadership theory has beeon

productive and has significant practical and theoretical
N implications, one major consideraticn has been overlocked: ‘fow
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subordinates of theoretically correct contingent leaders view their T~

o leaders' actions? That is, do individuals while acting as o]
[. subordinates accept the prescription of contingent leadership @
\; theory? Do they, for example, expect a leader to be autocratic in .
o one situation and participative in another, or do they prefer more -
“ consistency from their leaders? Heilman and Hornstein (1981) ]
e suggest that contingent leadership theorists make five implicit _ﬂ
oo assumptions about subordinates: (a) subordinates have an implicit -]
theory of leadership that guides their evaluation of the leader; i.i

‘.

(b) subordinates assume an orthogonal independence between the -
- leader's responses in different situations; (c¢) subordinates are S
g assumed to have the same information as the leader and process it jﬁ?

;ﬁ- in the same way; (d) subordinates are assumed to use the same -
L criteria for evaluating all leaders regardless of personal o
\ characteristics; and (e) subordinates apply the same rules to "9’
~ leader behavior uninfluenced by the organlzatlonal context AR
20 surrounding the encounter. .
:j It may or may not be true that contingent theorists' implicit :
0 assumptions about subordinates are fully justified. 1If invalid, &
;d however, these beliefs may cloud the actual interactions between a ?“
N senior and his/her subordinate. Because of these important "

o

questions and the implications that they hold for contingency -

2,

' theory in general, two studies were conducted to investigate these ”
3 assumptions, and to determine just how subordinates evaluate .l
K theoretically contingent leaders. The first study was designed to i
{ investigate the assumption that subordinates hold an implicit @
s theory of leadership. The second study (Cage, 1982) was conducted .y
20\ to study the assumptions of interchangeable leaders and context, to o
o include the assumption of an implicit theory. Both studies, S
) however, used similar procedures and the results reported here are =
f based on a similar outcome. 4‘
3 Methods ~
.'::.' ,.\
b In both studies, paper-and-pencil instruments based on earlier "
=l work by Vroom provided situations in which a leader followed or ==
§2 failed to follow the prescription of Vroom's contingency theory. ~§:
. In all cases, subordinates were asked to assume the role of o
e subordinate. )
A !
:; Because of the specific assumptions under investigation, the Y
e first study provided a random grouping of situations to 25 randomly )
N selected subjects, each of whom read six stories or cases. These NGy
O cases were divided into two groups; the autocratic decision-making ;zﬁ
g- process was theoretically prescribed for three stories while the w0
Y participative process was prescribed for the other three. The o
‘i, manager described in each case used one of three processes ey
= (autocratic, consultative, or participative). The procedure RS
o provides two cells in which the prescribed and actual behaviors e
Y co=-occur. In other words, the leaders described in the first o
b column are presented with certain situations that would N
N ny
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theoretically require them to apply an autocratic decision. Thus,
a 3 X 2 within-subjects design presented the prescribed behavior
and the leader's behavior as the independent variables.

The second study, instead of within-subjects, employed a
factorial design. The situations used in the first study were
modified to include information about the leaders' personal
characteristics as well as the context in which they operated.
Additionally, the consultative option was removed; the leader could
apply either an autocratic or a participative response. 368 male
MBA candidates each responded to one of these stories.

Both studies used 21 bipolar adjectives as dependent
variables. Subjects were asked to evaluate the decision-making
process, offer prognosis about its outcomes, and assess the
leader.

Results

If Vroom's model was a correct representation of reality, we
would expect to find that subjects rated theoretically appropriate
leaders and their decisions as highly effective. For example,
leaders who behaved autocratically would be seen as highly
competent when faced with an autocratic situation, while, in the
same situation, a leader who behaved participatively would be rated
as less effective. The results of the studies demonstrate that
these expected findings were not consi.tent, and that many subjects
rejected theoretically appropriate contingent leaders especially
when these leaders were autocratic. These findings were not
consistent with expectations, and were the basis for subsequent
analysis reported here.

While investigating the failure of subjects to endorse
theoretically appropriate autocratic leaders, subpopulation
differences were identified. Three different groups, initially
identified by their patterns of responses, were differentiated
among subjects who participated in the two studies. One dependent
measure, ratings of the leader's competence, along with certain
associated demographic variables are presented in Table 1; the data
are representative of the patterns found with other measures of
decision/leader effectiveness. Because of the differences in the
designs of the two studies and in the numbers of subjects, the data
can not be compared statistically. They are, however, useful for
suggesting trends worthy of future investigation.

As Table 1 shows, group #1, identified in the results of the
first study, consisted of subjects who prefer participation
regardless of situational constraints. The group was characterized
by its 'lower' standing on several demographic variables: income,
occupational prestige, and number of subordinates. Group #2
included subjects from the second study who preferred participation
in appropriate situations yet rejected autocratic behavior. The
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group was characterized by its 'higher' standing on demographic
variables: income, occupaticnal prestige, and number of
subordinates. Group #3, identified in both studies, consisted of
thcse subjects who rated thesoretically correct contingent leaders

as most effective. This group was intermediate between the other .
two groups on demographic measures. T
'
-]
Table 1 -_::-
Means and Standard Deviations for Three Patterns of Ratings: 7
L ¥
Leades's Competence .:‘
SUBJECTS' RESPONSE PARTTERNS o
Reject Contingent Accept o
Autocratic Group Appropriate o
“Lower® (41} “Middle® (#3) Participation ——
“Higher® (42) 9
INCOME 20.2 27.2 42.3 o
(SK) (3.6) (4.9 (3.3) o
PRESTIGE 28.7 49.2 56.5 s
17.4) (3.6) (2.5) .
AGE 32.6 31.7 33.4 2
(64.6) (2.5) (4.2) \
NUMBER OF .2 2.5 6.5 s
SUBORDINATES (.2) (2.8) (3.3) :._\;
- N
NCTZS: 1. N for each variable in Column #1 = 16 }:-

2. N for each variable in Column #2 = S8
3. N for each variable in Column $3 = 66
4. Prestige ratings have a range of 14 to BS.

ddal 5 S

Ve

Discussion

One interesting argument can explain the relationship between
the subjects' responses and their standing on demographic
measures. These groups' responses may reflect their vastly
different reasons for working. Members of the 'lower' group may
work merely for security; they are not 'followers'--active and
willing participants--but subordinates based on a structural
relationship with a superior. These people achieve a measure of
security with participation that they would not have with another,
possibly biased leader/manager. In other words, a participative
leader would serve to increase their satisfaction. The assumptions
and interests of the 'middle' group are different. The members of
this cohort are more powerful than those in the first. They, for
example, are better educated, have higher levels of occupational
prestige and income. Their own interests may be tied to the
organization and its success; the members of this group, who .
haven't quite 'made it' to the degree that the third group has, are o
aspiring 'follcowers.' They view the most effective processes as s
personally beneficial since their goals and those of the
organization are linked. These individuals can tolerate an
autocratic boss since to do so is in their own best interests. The
same can not be said for the 'upper' group. Members of this
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cluster are firmly entrenched in the organization. They are more

- powerful, more creative, of higher status, and have a different set
V- cf experiences to cuide their expectations. They do not expect to
be led; they expect to lead, or, at a minimum, to participate.
Autocratic leadership behavior is never perceived as effective by
this group; they have crucial information and are concerned with
less structured, long-range problems facilitated by participative
processes. These people are not indiscriminately endorsing
carticipative behavior, but they alwavs disapproved of behavior
tnat is autocratic.
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These findings suggest that individuals, while acting as R
sudorcdinates, may fail to accept the prescription of contingency e
theory. Furthermore, they suggest that subordinates' demographic
characteristics are associated with their differing expectations ™Y
and implicit theories of leadership. Leaders must at least ~
consider these characteristics before deciding upon the leadership )
process to employ. For as these findings suggest, subordinates may
not wholeheartedly 'buy into' commonly accepted theories of
contingent leadership.
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To the Wilderness and Beyond:
The Application of a Model for Transformal Change [1]

Robert C. Ginnett
Yale University (AFIT/CI)

Much of the ongoing management and development in
modern organizations could be considered transactional
in nature, and as long as the organization is operating
reasonably effectively and efficiently, this style may
be most appropriate. However, there may also be organ-
izations in which transformal leadership or development
is needed. A model for transformal change was applied
in such an organization with qualitatively successful
outcomes. The model and its application are described
as well as a discussion of the dilemma of evaluation
for efforts of this nature.
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Background

James MacGregor Burns described two fundamentally different
kinds of leaders: the transactional leader and the transformal
leader (1978). The former is most efficacious at performing the
tasks of management of the internal functions of the organiza-
tion. If a maritime analogy could be drawn, the transactional
leader would be like the navigator, who when given a destination,
would be responsible for plotting the course to the goal, and
detecting and correcting deviations from that course. Continuing
the analogy but with another focus, one might consider the person
who envisions and communicates the hoped-for destination as the
transformal leader. This distinction between transacting and
transforming has also been drawn by Zaleznik although he has
characterized the two types as managers and leaders respectively
(1977). While the curricula of the nation's management schools
are replete with the essence of transactional management, one is
hard pressed to even describe the mechanism of transformal lead-
ership, let alone detail its processes. This aspect closely
parallels the "intuitive" characteristics reported in Mintzberg's
seminal emperical study of successful executives (1975).

Suggesting that transformal leadership is largely intuitive
leaves us with little to offer the leaders of today. But if we
focus instead wupon the functions required for organizational
effectiveness, then the entire burden for transformation may not
fall solely upon the single legitimate leader but may arise from
any number of sources. If given the opportunity, there may be
employees at various levels who might "create a vision" of a
better organization.

In any event, the shift to a functional orientation does not
resolve our difficulty but merely changes its focus. We must now

1. The views expressed in this article are those of the author
and do not reflect the official policy or position of the Depart-
ment of Defense or the U.S. Government.
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ask, "how <can the transformal process be made available in an
organization which has been geared to operate transactionally?"
The opportunity to move this question from academe tOo the work-
place came quite serendipitously to this author in an offer to
participate in a consulting project.

The Organization

L

ded

The client under study was a large human services organiza-
tion (HSO) in New England, structured with a commissioner, two
deputy commissioners in charge of line (service) and staff (sup-
port) functions respectively and a variety of subordinate mana-
gers of regional and institutional services. The problems in
this HSO far exceeded those characterized as typical under Domain
Theory (Kouzes & Mico, 1979). The internal problems had reached
such proportions that a spontaneously generated committee of
concerned managers had determined that the department could not
perform 1its function without a reorientation and improved team
cooperation. The downward "lack of trust-lack of communication"
spiral was evidenced throughout the department but perhaps no
better exemplified than at the top where the two deputy commis-
sioners and their staffs nad not had a face-to-face meeting 1in
the previous two years! In this atmosphere, the management
development committee and the consulting team set out to trans-
form the organization. Fortunately, there was a shared awareness
that the change would not be easy, nor would it be quick. The
planning stage alone consumed four months.
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A Model and Process for Transformal Change

The consultants grounded their role in a conceptual model
(2] presented in simplified form in Figure 1.

2. NEW DIRECTION:

—»icreating a vision of \

the emerging state

1. ASSESSMENT: 3. OVERCOMING BARRIERS:
defining the dealing with obstacles
existing state imiti i

5. SUSTAINING CHANGE: 4, IMPLEMENTATION:

maintenance and <——— making the s
reassessment transformation (9]
5; fﬁ
e Figure 1. A Model for Transformal Change S
-\_, _:
ﬁﬂ The first of the five elements was designed to surface the varied o
perceptions of the existing state typical in HSOs (Kouzes & Mico, f!f
1979). The development of a collective vision in the second step -

2. Both the model and the opportunity were provided by Dennis

N.T. Perkins, to whom I am grateful.
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> permits the group to then deal with barriers in a new 1light in
e step three. Although the first three steps seem necessary for
(; transformal change, they are hardly sufficient. Step four re-

quires that roles, responsibilities and coordination be made o

- explicit and step five is designed to operationalize and continue c.

. the process back in the organizational setting. Obviously, the ]
- application of this model is more complicated and requires more o
N explanation than space here permits. However, the process was
' designed to occur in three phases. ‘0

oD The Wilderness Experience. In this organization, the history of
N mistrust made "unfreezing" (Lewin, 1951) critical; thus a some-
o what radical technique was employed. This phase, which was
M designed to demonstrate experientially the need for teamwork, was
conducted 1literally 1in the wilderness. Three 15 person teams
(plus one consultant each) were constructed based upon a strati-
fied random design to balance gender and organizational status
and level. After an initial team building process, each of the
three teams of managers were taken into a wilderness area by
qualified staff. The participants (age range: 35-65) were re-
quired to survive in this rugged environment as a team for three
days. In addition to subsistance functions, tasks included
approximately 25 miles of hiking over mountainous terrain, stream
crossings, and technical rock climbs. Although somewhat similar
to the "Outward Bound" experience for managers, this experiential
exercise had the advantage that all participants were from the
same organization.
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The Application Session. An even more significant difference
here than in Outward Bound was the integrated follow through. S
Held 1in an off-site location approximately two weeks after the .
Wilderness Experience, this two-day session was designed to first }ﬁ
reintegrate the three teams. (Not unlike the classic Robbers Cave )
experiments (Sherif & Sherif, 1953), there were significant in- -
tergroup 1issues that surfaced and had to be processed). The
remainder of the agenda was devoted to movement through the
various phases of the model described earlier using a combination e
of task and process initiatives. While the explicit goal of this T
e 3 session was the transformation of the individuals, groups and S!
N organization, it was also a parallel goal to avoid the shortfalls .
e of many similar experiences that fail to "reintegrate" the pro- -
o cess. This interest also continued in the next phase. ~
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o The Sustaining Phase. Conducted by each of four working groups 7
that formed on the final day of the Applications Phase, this ﬂ,
Strategy was designed to overcome specific barriers to achieving oy
the "envisioned organization." This process is continuing as of o
e early 1984, -

» Results -b.

o The results of the application of this model can only be e
- evaluated qualitatively, a concern to be addressed in the follow- ;L
2 ing section. 1In a report prepared for an independent evaluation, -
- three key results were noted. First, ¢the implementation plan X
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Nﬁ proposed by the working groups resulted in the establishment of

) three cross-divisional and multi-level committees. In many

i bureaucracies, the establishment of committees might be viewed as

r}; a step Dbackwards, but 1in an organization characterized by a
dearth of internal communication, this is a positive outcome. As
one senior staff member said, "Before, we couldn't even have k
meetings. Now we can agree to disagree." Secondly, the spon- -

taneously generated group of managers who formed to develop this 3
process have been officially sanctioned by the commissioner to o
continue their efforts. Thirdly, the organization has formally }ﬁ
adopted and integrated the model for change. Perhaps of nmore -‘:
significance, the organization decided that the process was so0
valuable for their senior managers that they requested additional o
funding to provide the experience for all departmental managers. jq
Adding independent support to the positive qualitative evaluation R
is the fact that this request for continuation was the only
request fully funded in recent state budget action.

The Dilemma of Transformal Evaluation

The author entered the consulting relationship hoping ¢to
achieve three goals simultaneously. Naturally, a concern for the
betterment of the client organization was paramount. Beyond
that, it seemed to offer an opportunity to operationalize the
model and, thirdly, it offered the chance to do research with an
"external strategy"™ (Vroom, 1983). The first two goals were
accomplished but the research objective seemed to become more and
more entangled.

. B
R |

Anyone who has attempted action research is aware of the
trade-offs in rigor that must sometimes be made. The consultants
in this case were well aware of the "unintended consequences of
rigorous research" (Argyris, 1970) and tried to balance "what we
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could learn" with "what we could do" whenever possible. Yet the g
difficulties of conducting research in an organization in need of N
transformal change seem far greater than one might expect in an g:;
organization only requiring transactional assistance. For exam- e
ple, the committee proposed that the Work Environment Scale -
(Moos, 1981) be used to provide a quantitative measure of effect. e
This scale was mailed to all participants with an explanatory @!}
letter from the consultants. But even under guaranteed S
anonymity, the response rate was so low that there could be no e
confidence attached to the results even though the direction was S
positive. As one regional non-respondent explained, "Even with Rl
that cover letter, I saw that survey and thought, " here's more of -
that Central Office crap,' so I put it right in the trash can." 33
In a more generic sense, the dilemma involves the role of -~
organizational behaviorists. Certainly, as the title of Profes- e
sor Hackman's address states, we should be committed to "develop- {Q
ing usable knowledge" (Hackman, 1984). Another responsibility o
involves assisting organizations in society. As a result of our ﬂ!
opportunity and obligation to reflect on the nature of behavior S
in organizations, we may best be in positions to assist organiza- N
tions as they attempt new and creative changes. These two roles f{;
4
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b are not necessarily incompatible. Howev:r, When the needel or_-

.
.

L ; \ , :
T cess involves transformal change, as noted earli=r, ther2 (3 Tog
AN possidility if not the likelihood that the organizatian .3
o experiencing difficulty and tanis condizion may r=23uce tn2 Lik2l:i-
L N00d of 1v offzring itsell up as an 20 22t for rigorous r=saeir:n.
e For the organization in tnis study, 3 gualitative analysis nay
N have Dbeen the only methodology practical.
q"_\
AAN
SB In a way, attempting to assist and study an organization in
need of transformal change shares many of the problems faced by
o researchers as they searched for the causes and cures for malaria
NN and yellow fever. The foul smelling, mosquito infested swamps
biﬂ were hnhardly the ideal location to conduct bacteriological
i{: research. Unfortunately, that was the only place the problem
- existed and was precisely the location where the treatment was
X needed. Similarly, organizations might not need <transformal
o e change if things are going fine. But in a troubled organization
AN in need of transformation, while the environment for researcnh
'E} migat not be the best, it may well be the only one availadls, A3
e Hackman nas noted, - "the theory and method required for resesrcn
%S on organizational issues will have to be tailored to the special
ik circumstances of the social systems in which the research 1is
3 \ conducted---and to which the results are intended to apply. The
‘; theory and method of experimental or social psychology were not
-t designed for this task, and they are insufficient for it." (in
o press).
i Difficulties such as these should not be permitted to dis-
-;~ suade us from conducting this type of intervention or research
:g based upon an external strategy. Vroom claims that, "it is
;ﬁ organization problems and the desire of organizational members to
‘?3 do something about them that constitutes the most promising
\ springboards for research" (1983, p.5). Clearly, the need for .
A transformal change exists as does the requirement for an appro- =
N priate research methodology. Perhaps the field of organizational .-
{if behavior could benefit from some transformation in its own re- .
e search focus. -
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o o COMPARATIVE EFFECTS OF BREMSSTRAHLUNG, GAMMA,AND
o ELECTRON RADIATION ON RAT MOTOR PERFORMANCE
i Victor Bogo
‘:) Behavioral Sciences Department
Armed Forces Radiobiology Research Institute
< Bethesda, Maryland 20814

ABSTRACT

The effects of rapidly delivered supralethal doses of
bremsstrahlung,electron, and gamma radiation were investigated on
the performance of male Sprague Dawley rats exposed at a midline
tissue dose (MTD) rate of 2000 rad/min. The bremsstrahlung and
electron radiations were produced 1in a lineag0 accelerator
(LINAC), and the gamma radiation was produced in a . CO facility.
Relative radiation effects were determined by establishing median
2ffective doses (ED50) for rats trained on the accelerod, a
shock-avoidance test of motor performance. ED50's were based on
10-min post-exposure performance. The EDS50 was. 8121 rad for the
>remsstrahlung field, 6110 rad for the electron radiation, and
3896. rad for the gamma photons. No significant difference was
found between the bremsstrahlung and gamma radiations even though
:he physical characteristics used to achieve the two fields were
less uniform in the bremsstrahlung exposures. However, the other
iD50's translate into significantly different relative
affectiveness of 1.35 between the bremsstrahlung and electron
fields, and 1.45 between the electron and gamma radiations. The
Jata imply that different radiation fields are not equally
2ffective on behavior,

AN
\ INTRODUCTION

High, rapidly delivered doses of ionizing radiation produce
an immediate, transient decrement in performance (PD). All
qualities of ionizing radiation, however are not equally
effective at producing PD. Several investigators have shown that
gamma photons are more effective at producing PD than are
neutrons (George, 1971; Young, 1979). Other research has
indicated that neither gamma photons, nor Dbremsstrahlung
radiation is as effective at producing PD as 1is electron
radiation (Bogo, 1983; Hunt, 1983).

PD has been demonstrated in a number of animal models
N performing different tasks after exposure to various radiation
qualities (Bogo, 1983; George et al., 1971; Young, 1979).
However, no comparison of PD has been made in one animal model
performing the same task. These comparisons would address
DoD-relevant issues about the relative biological effectiveness
(RBE) of different radiation qualities, which would be useful in
calculating personnel casualty criteria for functional integrity.
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vg Previously, the effects of bremsstrahlung and electron radiation
SQ on performance were compared (Bogo, 1983), The present study
i includes the gamma photon comparison. The objectives were (a) to
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establish the median effective dose (ED50) for rat motor
, performance for each radiation (ED50 is defined as the dose at
| € which 50% of the sample demonstrated PD), and (b) to establish
the RBE for the three radiations tested (RBE defined as the ratio
of the absorbed dose from one radiation to that of a reference
radiation required to produce an identical biological effect
under the same conditions) (Young, 1979).

} METHODS

s SUBJECTS. Subjects were 145 male Sprague Dawley trats that
- weighed 433g +4. They were individually housed in polycarbonate
o cages and maintained in keeping with the principles enunciated in
" the Guide for the Care and Use of Laboratory Animals prepared by
{ the Institute of Laboratory Animal Resources, National Research
3 Council. Food and water were available ad lib. 5
e TASK AND TEST PROCEDURE. Rats were trained to maintain -j
. position on an accelerating rod elevated above a grid-shock
floor, for as long as possible (Bogo et al., 1981). The accelerod
o rotational speed increased at an average of 0.9 rpm/sec. Subjects
/ avoided shock by staying on the rod for >30 sec. The task was
g scored as duration of performance in seconds. Sham radiation
. conditioning lasted for 4 days, simulating all aspects of the
;t. radiation-day profile. Following irradiation, each subject was

SRR |
o2 " , e l“a v . Y

tested at 10, 15, 30, 60, and 120 min from the start of exposure

and, when possible, at 24 hr. This paper deals only with
( performance on the 10-min test interval.
T RADIATIONS. Rats were irradiated in a LINAC by either
&;n 18.6-MeV electrons (n = 40) or q§?msstrahlung (n = 57) produced
e by 18.1-MeV electrons, or in a CO facility by 1.25-MeV gamma
ARAN photons (n = 48)., Rats were individually irradiated, right side
) to the source, at a MTD rate of 2000 rad/min. LINAC dosimetry is
! discussed in greater detail by Bogo (1983).
: ANALYSIS. The criterion measure was PD during the initial
10-min test period after exposure, which was determined using
standard z scores. Z scores for each subject was obtained by
dividing the difference between a postscore and a mean baseline
- score by the standard deviation of the animal's prescore values. o
PD was defined as performance at 2 z-scores below baseline. The L}
initial doses for the ED50 estimate was determined for all .
radiation fields with an up/down sensitivity procedure (Dixon and Oe
Massey, 1969). An increased number of subjects were tested above .
and below the estimate to improve the confidence limits of the -]
. dose-response relationship. Probit analysis was applied to the K
o obtained doses to determine the ED50 (Finney, 1978).
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e The number of subjects demonstrating PD on the 10-min test ;§'
period by radiation at each dose level is presented in Table 1. -
While the dose levels to produce PD differed between radiation ®
o qualities, Table 1 shows that in all cases a dose-response -
A relationship existed.
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o TABLE 1
SUBJECTS SHOWING PD FOR EACH RADIATION QUALITY

[
'Ll

s . Lt

alala s ALA A

BREMSSTRAHLUNG ELECTRON GAMMA —=

DOSE PD/N* %PD DOSE PD/N  %PD DOSE  PD/N  %PD

- 6400 1/6 17 4600 0/8 0 5900 1/12 8 oy
e 7700 5/13 38 5200 2/8 25 8700 5/14 36 A
- 8700 14/22 66 5900 2/8 25 9700 8/10 80
9900 15/16 94 6700 6/8 75 13000 9/10 90 e
7700 8/8 100 17000 2/2 100

e * N = Number of subjects in group

. Probit analysis was made assessing the effects of each
a7 radiation quality. Since no significant differences were found in -
g the three slopes, a pooled estimate was used to construct the S
probits shown in Figure 1. The probits indicate that the electron B
- field affected performance at lower doses than did the other .
' fields, and that bremsstrahlung and gamma were almost equivalent. )
h; The EDS50 was 8121 rad for the bremsstrahlung field, 6110 rad for )
= the electrons, and 8896 rad for the gamma photons. No significant -
f difference was found between the bremsstrahlung and gamma fields: S
o however, the ED50's for the other comparisons translate into L
: significantly different RBE's of 1.35 between the bremsstrahlung -

and electron radiations, and 1.45 between the electrons and .

gamma photons. T

Ny DISCUSSION

The present study is the first to compare the effects of e
bremsstrahlung, electron and gamma radiation on the behavior of ﬂii

- one animal model performing the same task. Electron radiation S
N disrupted performance at significantly lower doses than did the e
- bremsstrahlung and gamma fields. These findings agree with those }ﬁj
oy reported by Hunt (1983), who found that electrons affected rat §Q¢
- performance at lower doses than did gamma photons. In addition, e
the present finding of no difference between the bremsstahlung @1
= and gamma fields also agrees with the literature reporting that T
oy these fields are equivalent (Young,1981). AR

Other studies have reported different effects of radiation :
. on performance; however, the reason for the difference is not e
'i readily apparent. In these studies, bremsstrahlung or gamma Ty
- radiation was found to be more effective than neutron radiation o
'}j (George et al., 1971; Young, 1981). Young (1981) speculated that N
N, the difference may be related to low-LET photons having a greater D
< effect on the available oxygen; thus, the oxygen-rich CNS would T
N be more affected. Fowever, no such difference existed in the 5

a present study; therefore, this possible explanation does not shed -
any light on the differences. D

Another explanation for the present findings are differences N
in the physical characteristics used to achieve the radiations. B
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As shown in the Methods section, the energy levels were unequal;
however, the LET's for the fields are almost the same (ICRU, :
1970). Thus, the energy level differences do not explain the o
behavioral findings. 1In addition, the bremsstrahlung exposures .
were not as uniform as were the electron and gamma fields in -
terms of depth dose and dose delivered to the head. However, at
this time, it is not known how much to attribute to this factor. <
Since the present study confirms previous research (Hunt, 1983)
and since bremsstrahlung and gamma radiation are supposed to be
equivalent, it is questionable that this uniformity difference
will have a marked bearing on the present findings. The main
consideration however is that even with this speculation, the
present research indicates that different radiation fields are
not equally effective at disrupting behavior.
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Figure 1. Accelerod performance decrement dose-response curves
produced by bremsstrahlung, electron, and gamma vradiation.
Circles, squares and triangles represent the mean data point for
the respective radiation quality.
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The Interactive Effects of Morphine and Ionizing Radiation on

the Latency of Tail-Withdrawal from Warm Water in the Rat

Walter F. Burghardt and Walter A. Hunt
Armed Forces Radiobiology Research Institute
Behavioral Sciences Department

Abstract

- o
The analgesic effect of morphine (1-4 mg/kg, i.m.) was
enhanced in rats exposed to ionizing radiation (250-5000
rad) in a dose-dependent manner. This was indicated by an
increase in the latency of tail-withdrawal from warm (56 °C)
water, compared with animals receiving morphine alone.
Radiation alone had no effect on latencies or on gross
behavior. The enhancing effect of radiation was strongest
at 24 hours after irradiation and was partially reversible
with naloxone, an opiate antagonist, at a dose of 2 mg/kg,
i.m. No changes in survival time after irradiation were
noted between animals receiving morphine and those receiving
saline injections. The results of this study suggest that
the effect of narcotic analgesics to relieve pain in
casualties on a nuclear battlefield may be enhanced
depending on the postirradiation interval\

A

Introduction

The actions of a number of classes of pharmaceutical agents
appear to be altered after exposure to ionizing radiation
(Barnes, 1967; Davis et al., 1968; Nair, 1967). The
effects of ionizing radiation on the actions of the narcotic
analgesics, however is somewhat unclear, due to the paucity
of research in the area, and the conflicting results of some
published studies (eg. Kocmierska-Grodzka and Kozlowska,
1972; Doull, 1967; Mickley et al., 1983). The reasons for
the difference in results are not clear, but there were a
number of differences between the experimental designs,
including task used, time of testing, dosage and route of
administration of the agents, and dose and qualities of
radiation used.

The problem of measuring the efficacy of the narcotic
analgesics requires more work over a range of doses and an
attempt to control for factors which differed significantly
among the earlier studies. The current study incorporated a
non-invasive, accepted, reliable, and relatively
non-damaging method for the determination of the analgesic
capabilities of morphine (Miksic and Lal, 1977) at various
times after irradiation, using a number of doses of morphine
and of mixed neutron/gamma radiation.
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Methods

The subjects were male Sprague-Dawley rats (300 g). The
animals were experimentally naive, and were fed and watered
ad 1lib. The animals were Kept on a reverse l2-hour light
cycle.

The apparatus consisted of a clear plexiglas restraining
tube which allowed the rat's tail to hang loosely when the
animal was in the tube. The water bath was maintained at
56+1°C, using a laboratory hot plate. A stand was placed
next to the water bath on which the restraining tube and
animal were placed during experimental trials. This allowed
for controlled, 3-4 cm insertion of the tail in the water,
Latency of tail-withdrawal was measured using a contact
relay, electromechanical timer, and two electrodes {one
placed in the water bath and the other fastened to the base
of the animal's tail using electrode paste and adhesive tape
rings). The animal’'s tail was removed from the water if no
response was made in 15 seconds, and maximum latency was,
therefore, defined as 15 seconds.

On the day before treatment, the animals were placed in the
restraining tube, and allowed 15 minutes to accommodate.

Ten trials of tail-withdrawal were run with 2-minute
intertrial intervals. This session served as their
baseline. The animals were then returned to their home
cages. On the experimental day, the procedure was the same,
except as noted below. Three separate experiments were
conducted.

In the first study, experimental animals received 5000 rads
of mixed neutron/gamma radiation (neutron:gamma, 3:1) 24
hours after baseline determination. Control subjects were
not irradiated, but were otherwise treated the same. Six
irradiated animals each were randomly assigned to one of 8
experimental groups. Four of the irradiated groups received
4 mg/kg morphine intramuscularly at 1, 2, 4, or 24 hours
after irradiation, the other four groups received saline
injections at the same times. Thirty minutes after the
injection, th: experimental groups were tested for 10 trials

of tail- wi'n wal. Two control groups of 6 animals each
were retestzc "  hours after baseline determination and 30
minutes afte. . 2 or 4 mg/kg morphine injections, i.m.
In experimen 2, : dose of irradiation was decreased to
500 rads. The . c.anique was similar to the first study,

except that the - were only three experimental groups of 6
animals each, injected with 4 mg/kg morphine, i.m., at 1,
24, or 48 hours after irradiation.

The third study was similar to the the above two studies.

In this experiment, there were 3 groups of 6 animals. All
subjects received 500 rads, and all were injected at 24
hours after irradiation. The groups differed in the dose of
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morphine received (1, 2, or 4 mg/kg, i.m.). The animals
were given 10 trials of tail-withdrawal testing, 30 minutes
after injection. All subjects were then given 2 mg/kg
naloxone, i.m., and retested for 10 trials, 10 minutes after
injection.

Data below are expressed as peak tail-withdrawal latency for
each treatment. Data were analyzed using a one factor
analysis of variance (Winer, 1962).

Results

The first study showed that 5 krad alone did not produce a
significant change in tail-withdrawal latencies at 1, 2, 4,
or 24 hours after irradiation when compared with
nonirradiated controls (p>.l). Morphine alone at 4 mg/kg
produced a significant increase in tail-withdrawal time
(244% baseline). Peak tail-withdrawal latencies of
irradiated animals receiving 4 mg/kg morphine were not
significantly different from animals receiving morphine
alone at 1, 2,or 4 hours after irradiation, although the
group injected at 24 hours showed a significant difference
from the unirradiated morphine group (564% baseline).
Differences cited above were significant at p<.0l

(F 50=l7.143). There were no significant differences
be%&een the survival times of any of the irradiated groups.

The second study demonstrated that at 500 rads, 4 mg/kg
morphine at 1 hour and 48 hours did not produce a
significant increase in tail-withdrawal latency compared
with control animals. However, at 24 hours, morphine
produced an increase in tail-withdrawal which was
significantly different from all other groups (472%
baseline). Differences were significant at p<.0l
(F3’20=42.689).

The final study indicated that 24 hours after 500 rads,
morphine produced increases in tail-withdrawal latency in a
dose dependent manner. Four mg/kg increased latency to 336
percent of baseline, 2 mg/kg increased latency to 250
percent, and 1 mg/kg increased latency to 37 percent.
Naloxone at 2 mg/kg, i.m., returned the response to 4 mg/kg
to 167 percent of baseline, and completely reversed the
effects of the lower doses of morphine (p<.0l, F6'35=3.S38).

Discussion
Although the results of the above studies are only
preliminary, several conclusions may be tentatively drawn.
First, at about 24 hours after irradiation as low as 500

rads, there appears to be an increased sensitivity to the
analgesic effects of morphine. The increase is not evident
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between 1 and 4 hours, and is no longer present at 48 hours.
Irradiation alone produces no change in tail-withdrawal
latency, and the difference between irradiated animals
receiving morphine and those receiving saline is not
reflected by a change in survival times. Finally, the
analgesic effect appears to be at least partially reversible
by naloxone.

If these results are borne out in further research, they
would appear to reconcile some of the earlier studies which
showed conflicting results, depending on when the narcotic
was administered after radiation. 1In addition, results of
this and subsequent studies may provide recommendations for
the administration of narcotic analgesics in a combined
injury victim on the battlefield.
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72& Abstract
e Previéus research has 1indicated some similarities between
o behaviars observed after treatment with morphine and exposure to
. ionizing /radiation. These data suggest that endogenous opiate
s substancés (endorphins) may be involved in radiogenic behavioral
- change. The present study attempted to determine the relative
{ role of the peripheral and central nervous system 1in the
— production of morphine-induced or radiation-induced locomotor
e hyperactivity of the CS57BE/BJ mouse. Toward this end, we used a
':Hi quaternary derivative of an opiate antagonist (naltrexone
N methobromide), which presumably does not cross the blood-brain
AN barrier. Quaternary naltrexone (40 mg/kgy i.p.) was used to
e challenge the stereotypic locomotor response observed in these
CAL mice after either an i.p. injection of morphine or exposure to
5}? 1500 rads %0%co. The quaternary derivative of naltrexone reversed
‘3{% the locomotor hyperactivity normally observed in the C57BL/6J
£§ mouse after an injection of morphine. It also significantly
e attenuated radiation-induced locomotion. The data reported here
\‘: support the hypothesis of endorphin involvement in
e radiation-induced locomotor hyperactivity and, taken at face
O value, they suggest an important role for peripheral opiates in
Eﬁ{ morphine-induced and radiogenic behaviors., However, these
A conclusions are contingent upon further research which more fully
%ﬁi evaluates naltrexone methobromide's capacity to «cross the
_f;: blood-brain barrier.
et 'N\ Introduction
<
£ When C57BL/6J mice are exposed to a sufficiently large dose
5%: of ionizing radiation, they exhibit a dose-dependent, stereotypic
o locomotor hyperactivity that is, in some ways, similar to that
vy observed in morphine-injected mice (Mickley, Stevens, White and
iﬁi Gibbs, 1983a; Olivero and Castellano, 1973; Teitelbaum,
N, Giammatteo and Mickley, 1979). This radiogenic behavior can be
i&: reversed by an injection of the opiate antagonist naloxone
258
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(Mickley et al., 1983a). These data, along with others (Mickley,
Sessions, Bogo and Chantry, 1983b; Mickley, Stevens, White and
Gibbs, 1983c; Mickley, Stevens, Burrows, White and Gibbs, 1983d),
suggest that the endogenous opiates (endorphins) may play some
role in radiation-induced behavioral alterations.

The locus, as well as the exact mechanism(s) of action of
these radiogenic endorphins, remain unclear. Therefore, the
present studies attempted to specify the extent of peripheral or
central nervous system involvement in the production of morphine-
and radiation-induced locomotor hyperactivity. Toward this end, _
we used a quaternary derivative of naltrexone {(an opiate o
antagonist), which presumably does not cross the blood-brain
barrier (Brown,Robertson and Goldberg, 1983; Miczek, Thompson and
Shuster; Ferretti, Bianchi, Tavani and Manara, 198l; Russell,
Bass, Goldberg, Schuster and Merz, 1982). Specifically, we
hypothesized that if radiogenic or opioid-induced locomotion are
reversed by an injection of this peripherally acting antagonist, X
it can be inferred that these behaviors are being at least =
partially mediated by neurons outside the brain and spinal cord. ]

Methods

Subjects -

The subjects were male C57BL/6J mice (15-20 g) obtained from
Jackson Laboratories (Bar Harbor, Maine). Subjects were placed
in individual cages at least 24 hours before activity testing was
begun. Mice were maintained on a 1l2-hour light-dark cxgle
(élghts on 6:00 A.M.) in a temperature-controlled room (72~ +

. Purina laboratory chow and tap water were available ad
11b1tum except during behavioral measurements and drug
injections.
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Procedures fh

Twenty mice received an injection (i.p.) of 30 mg/kg morphine e
sulfate while 20 other control animals were injected (i.p.) with .fj
an equal volume of saline. Morphine has been shown to produce a '@
stereotypic locomotor hyperactivity in the C57BL/6J mouse e
(Olivero and Castellano, 1974; Teitelbaum et al., 1979), Five
minutes after these injections locomotor activity was recorded
during two successive 15-minute periods, using the Automex D
system of Columbus Instruments. Half of the animals in the
morphine and saline groups then received an injection of
naltrexone methobromide (40 mg/kg, i.p. in 0.9% saline). This
dose of quaternary naltrexone was chosen since it has been shown
that this opiate antagonist is 40 times less potent than its
tertiary counterpart (Brown et al., 1983). The remaining
subjects were injected with an equal volume of saline. After a
5-minute wait, locomotor activity was recorded for an additional
two 15-minute periods.
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In a second experiment we measured locomotor activity in 40
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irradiated or sham-irradiated mice. Initially, two 15-minute
periods of pre-irradiation/sham locomotor activity were recorded
5 minutes after a control saline injection. The animals were
then confined, and half were exposed to 1500 rads 60 co (see
procedure in Mickley et al. 1983a). This dose of radiation has
been shown to produce a locomotor hyperactivity in the C57BL/6J
mouse (Mickley et al. 1983a; Mickley et al. 1983b). The
remaining subjects were sham-irradiated. Immediately after
irradiation, half (N = 10) of the mice received an injection of
40 mg/kg naltrexone methobromide. The remaining irradiated mice
(N = 10) received a control saline injection. Sham—irradiated
subjects were also treated with 40 mg/kg naltrexone methobromide
(N = 10) or saline (N = 10). Beginning 5 minutes after
irradiation/sham, the locomotor activity of these subjects was
again recorded for two 15-minute periods.

Results

Quaternary naltrexone reversed the locomotor hyperactivity
normally observed in the C57BL/6J mouse after an injection of
morphine. As has been reported in previous studies (Teitelbaum
et al., 1979), 30 mg/kg morphine sulfate produced a significant
locomotor hyperactivity as compared to controls receiving only
saline, t(18) = 8.05, p <0.001. In a further analysis we
computed, for each animal, a "change statistic,"” which reflected
the total locomotor activity observed over the 30 minutes after
the second injection (quaternary naltrexone or saline) minus the
baseline activity in the same period of time after the initial
injection of morphine or saline (see Figure 1). These numbers
were used in the calculation of a t test (Winer, 1971) comparing
the locomotor activity of morphine-injected mice with that of
opiate-treated mice that had also received quaternary naltrexone.
Although the initial morphine-induced locomotion (in the first 30
minutes) was similar in these two groups, treatment with
naltrexone methobromide reduced activity to levels significantly
lower than those observed in saline-injected controls, t (18) =
4.67, p <0.001. Quaternary naltrexone alone apparently does not
produce hypoactivity, since a comparison of locomotor activity
counts between saline-injected subjects and those receiving
naltrexone methobromide revealed no statistically significant
difference between these groups, t (18) = 0.07, p >0.05.

Quaternary naltrexone also significantly attenuated
radiation-induced locomotor hyperactivity. Pre-irradiation/sham
baseline activity measures were not significantly different
between the groups in this study [one-way ANOVA; F (3,36) = ,571,
p >0.05). (Winer, 1971). Therefore, to analyze the radiation
data, we computed a "change statistic,” which reflected the total
locomotor activity during the first 0.5 hour after irradiation or
sham exposure minus the total activity vrecorded in the first 0.5
hour of pre-irradiation/sham baseline. An initial one-way
analysis of variance vrevealed the existence of significant
radiation-dependent or drug-dependent differences between these
changes in mouse locomotion, F (3,36) = 2,894, p = .05. Planned
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individual comparisons suggested that saline-injected subjects
increased their activity to a greater extent after irradiation
than they did after sham irradiation, t (36) = 2.089, p <.04. As
Figure 2 illustrates, this radiogenic locomotor hyperactivity was
significantly reduced by an injection of naltrexone methobromide,
t (36) = 2.735, p =.01, 1In fact, the activity of irradiated mice
injected with the peripheral opiate antagonist was not
significantly different from the locomotor response of those
subjects that were sham-irradiated and had received injections of
physiological saline, t (36) = 0.645, p >0.05. Apparently this
reduction in locomotion does not reflect a generalized lethargy
caused by quaternary naltrexone. Sham-irradiated mice that
received the drug were not statistically distinguishable from
those that received a saline control injection, t (36) = 0.101, p
>0.05. S
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Figure 1. Changes in locomotor activity after an initial
injection of either morphine (30 mg/kg) or saline followed by a
second injection of either quaternary naltrexone (40 mg/kg) or
saline. Naltrexone methobromide reversed morphine-induced
locomotor hyperactivity to the extent that it was
indistinguishable from the behavior of control mice.
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Figure 2. Locomotor changes (from pre-irradiation baseline
evels) in irradiated and sham-irradiated mice injected with
quaternary-naltrexone or saline. Naltrexone methobromide reversed
radiogenic hyperactivity.

“ 18

.

e )
AR

Discussion

vy

Naltrexone methobromide effectively challenged
morphine-induced and radiogenic locomotor hyperactivity. The
extent of this reversal of hyperactivity seemed to be comparable
to that already reported after an injection of naloxone (Mickley
et al., 1983a). An examination of these data seems to support a
peripheral site of action mediating these opioid-induced
behaviors. However, this interpretation should not be made
without some qualification. First, a strong data base already
exists, suggesting that morphine-induced locomotion is mediated,
at least in part, by the central nervous system (Brown,
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Derrington and Segal, 1979; Olivero, 1974; Van Abeelen and Van
den Heuvel, 1982; Rogers and File, 1979; Teitelbaum et al.,
1979). Second, despite a growing number of studies utilizing
naltrexone methobromide to determine the sites at which opiates
exert their effects, this drug has yet to be fully evaluated for
its ability to cross the blood-brain barrier. (Bianchi, Fiocchi,
Tavani and Manara, 1982) (Brown et al., 1983). It may be the case
that, over time, quaternary naltrexone may leak into the brain or
alternatively it may be metabolized into naltrexone. Perhaps it
is naltrexone (which crosses the blood-brain barrier more
readily) that antagonizes morphine’'s and radiation's effects
(Brown et al., 1983). The results presented here do not resolve
these issues.

Although radiation exposure is known to alter the blood-brain
barrier, the dose and latency required to observe these changes
in post-irradiation permeability are unclear (Clemente and
Richardson, 1962). To the best of our knowledge no radiogenic
alterations in the blood-brain barrier have been reported within
the limited post-irradiation time period used in the present
experiments (5-35 minutes post exposure). This, of course, does
not confirm that changes in permeability did not occur. It is
interesting to note here, however, that quaternary naltrexone
reversed morphine-induced 1locomotion (when the blood-brain.
barrier was intact). This suggests that an intact blood-brain
barrier may not eliminate naltrexone methobromide's antagonism of
this opiate-induced behavior.

The data reported here support the hypothesis of endorphin
involvement in radiation-induced locomotor hyperactivity and,
taken at face value, they suggest an important role for
peripheral opiates in morphine-induced and radiogenic behaviors.
However, these conclusions are contingent upon further research
which more fully evaluates naltrexone methobromide's capacity to
cross the blood-brain barrier of the C57BL/6J mouse.

(Contact Author for References)
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SYMPOSIUM LUNCHEON ADDRESS

A PERSONALITY PROFILE FOR GENERAL OFFICERS

Dr. David P. Campbell
{Center for Creative Leadership)

Dr. David Campbell is the Smith Richardson Senior Fellow in
Creative Leadership at the Center for Creative Leadership,
Greensboro, North Carolina. He is also an Adjunct Professor at
Duke University.

The Center for Creative Leadership is a nonprofit
institution established by the Smith Richardson Foundation to
develop the knowledge of the behavioral sciences into useful
applications for leaders and aspiring leaders. The Center
carries on an extensive research program on leadership with
emphasis upon the creative, non-routine elements.

Dr. Campbell, a native Iowan, received his B.S. and M.S.
from Iowa State University and his PhD -- 1960 -~ from the
University of Minnesota. He was appointed to the Minnesota
faculty in 1960 and became a full professor in 1968. In 1973 he
was invited to the Center for Creative Leadership as a Visiting
Fellow; six months later he accepted the newly-created position
of Vice-President of the Center.

Dr. Campbell's earlier work centered around psychological
testing and career development. He is the co-author of the
Strong-Campbell Interest Inventory, the premier instrument of its
kind. In more recent years, he has also been involved in
research in leadership and creativity. Dr. Campbell has
published widely in scientific and professional journals, and he
has authored several best-selling books (the most recent being If
I'm in Charge Here, Why is Everybody Laughing?, published in
1980). 1In addition to academic honors that include the E. K.
Strong Gold Medal, he values the University of Minnesota Squash
championship, and runner-up in the Minneapolis Tribune Annual
Photo Contest. He 1is on the Board of Directors of National
Computer Systems. His professional affiliations include
membership and fellowship in the Division of Industrial and
Organizational Psychology, the Division on Evaluation and
Measurement, and the Division of Counseling Psychology of the
American Psychological Association.

His luncheon address at the Ninth Biennial Psychology in the
DOD Symposium on 18 April 1984 is titled "A Personality Profile
for General Officers."™ A summary of Dr. Campbell's address
follows.
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A PERSONALITY PROFILE FOR GENERAL OFFICERS
David P. Campbell

Center for Creative Leadership

During the years of 1978 through 1981, roughly 10060 people
went through the Center for Creative Leadership's Leadership
Development Program in Greensboro, NC. Of these, 64 were
Brigadier Generals in the U.S. Army. Each participant filled in
a lengthy battery of psychological tests, and was also observed
and rated on their performance in small group exercises.

This paper is a summary of the test scores and ratings for
these military officers versus the other subgroups, and the total
sample. The results, generally predictable, showed the military
officers scoring high on scales such as Dominance and Willingness
to take control. Of course, as in every sample, there was a lot
of variability within the sample and perhaps the most interesting
finding was the variations in the individual patterns in the test
scores of these outstandingly successful officers.

83

«® . ®a
e

EO ST TR S N L BT R R ST R S S

Sl IR S . R
e T e . ot e T T L e . B
< . s RS AT A R R A P I P PP

P ST T T Y T A A Y Y



PRCNCICI

aletafalal )

-

PANEL, SESSION

PANEL SESSION: RADIATION-INDUCED COMBAT PERFORMANCE DEGRADATION:
THE DEFENSE NUCLEAR AGENCY INTERMEDIATE DOSE PROGRAM

SESSION CHAIR: G. Rufus Sessions (U.S. Air Force Academy)

PANELISTS: Robert W. Young (Defense Nuclear Agency)

Albert S. Glickman (Organization Research Group of
Tidewater, Inc.)

George H. Anno (Pacific-Sierra Research Corporation)

G. Rufus Sessions (U.S. Air Force Academy)

PROCEEDINGS ENTRIES

"The defense nuclear agency intermediate dose program: An overview"
(Robert W. Young and David L. Auton)

"A questionnaire assessment of estimated radiation effects upon
military task performance" (Albert S. Glickman, Peter S. Winne,
Ben B. Morgan, Jr., and Richard B. Moe)

"Estimated effects of ionizing radiation upon military task
performance: Individual combat crewmember assessments' (George H. Anno
and Don B. Wilson)

"A summary of the psychological effects of tactical nuclear warfare"
(G. Rufus Sessions)




THE DEFENSE NUCLEAR AGENCY INTERMZDIATE 20SE PROGRAM:
AN OVERVIEW
(EFFECTS OF TOTAL-BODY IRRADIATION ON THE PERFORMANCE QF PERSONNEL
IN ARMY COMBAT CREWS)

ROBERT W. YOUNG, PhD and DJAVID L. AUTON, PhD
Oafense Nuclear Agency

\

/ A3STRACT
—
The objective of this research was to provide the
quantitative basis for predicting performance

decrement in Army crewmen irradiated with less than
4500 rads (cGy). Since the data necessary for these
predictions do not exist and cannot be obtained
directly by human testing due to the deadly nature of
ionizing radiations, this effort involved not only the
coilection of data, but ‘the development of a
methodology to indirectly obtain the data.. . The data
were obtained using a questionnaire derived from
detailed information on radiation sickness and
analysis of 15 combat crew tasks. The questionnaire,
which asked for quantitative information on the impact
of radiation sickness symptoms on the performance of
sub-tasks, was administered to experts in the
performance of the combat tasks. The results obtained
in this effort <clearly demonstrate that this
methcdology can be used to obtain meaningful estimates
of the impact of very hazardous environments on
performance. Comparison of the results from this
study with those from studies which have directly
assessed the effects of sickness on performance
suggests that this questionnaire approach could
successfully be applied to the evaluation of other
hazardous environments in other military systems.
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INTRODUCTION N

The objective of this rescarch effort was to provide the ﬂ
quantitative basis for predicting the performanc: decrement in Army ~
infantry crewmen irradiated with less than 4500 rads (cGy). Army h
analysis of critical factors on the tactical battlefield indicates 1 @1
that nuclear radiation is the predominate casualty producing effect s
for nuclear weapons of 50 Kt or less. Present senerios for combat S
operations in a nuclear environment indicate that betwesn one-half .
and three-quarters of the infantry persornel targeted with a ;Qj
tactical nuclear weapon would receive an initial radiation dose of N
greater than 150 rads (cGY) but less than 3000 rads (C3y). While, @4
in general, the effects of radiation in this dose range are known, =
the precise effects of radiation on combat performance are not well ,:A
known, especially the effects of radiation sickness. The present "*?
combat casualty criteria are based on the incapacitating and jf{
:,."
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killing effects of radiation derived primarily from animal
experimental studies. Since no data exists with which to quantify
degradation in performance from radiation sickness, these affects
are not presently defined in the combat casualty criteria. While
it is generally known that most of the individuals who receive more
than the "Emergency Risk Dose'" of 150 rads (c3y) but less than a
"Latent Lethal Dose" of 630 rads (c3y), will experience radiation
sickness, it is not known how radiation sickness will affect combat
capability, despite the probable survival of many of these
individuals. Since there is no way to directly test the
performance of combat personnel in an actual or simulated radiation
environment, obtaining data for these predictions is a major
obstacle to accurate tactical nuclear planning.

The direct prediction of combat capability after a nuclear
burst is not possible since there 1is no history of combat
operations in a nuclear environment. In fact, there are very
limited sources of information on the effects of prompt total-body
irradiation--namely Hiroshima /Nagasaki, accidental exposures,
clinical irradiations, and animal experiments. In none of these
cases except the animal experiments was task performace measured
after irradiation. There are no performance measures which can be
reconstructed from Hiroshima and Nagasaki. Additionally,
uncertainties about the time at which radiation sickness occurred
and the dose which individuals received 1limits the use of
information which can be obtained from those bombings. Likewise,
none of the accidental exposures produce any estimate of the
effects of radiation on performance, except for the one case in
which early transient incapacitation was. documented in the
postirradiation clinical description (Shipman, et al., 1361). Only
two studies (Payne, et al., 1963; Wolfgang and Maier, 1372) which
have conducted as follow-ups to clinical irradiations have measured
any aspect of psychomotor performance capability. Both of these
studies employed severely ill cancer patients and neither employed
performance measures which could be directly related to military
task performance. Postirradiation performance has been measured in
numerous animal experiments. This source of data provides good
quantification for postirradiation incapacitation but much less
information on the impact on performance of radiation sickness.
Given the limitations on existing sources of data and the
unacceptability of human testing to directly measure these =ffects,
an indirect method had to be established to obtain measures of
intermediate doses of ionizing radiation on combat performance.

APPROACH

A combination of several methods was employed in this project.
The basic approach was to administer a questionnaire to senior
crewmen in Army combat crews in order to obtain quantifiable
judgements on the effects of radiation sickness upon the
performance of their tasks. The questionnaire employed
behaviorally anchored rating scales to obtain estimates of the
impact of the symptoms of radiation sickness on the performance of
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sub-task elements of Army combat crew functions. Prerequisite to
the development and administration of the questionnaire was a
detailed description of both radiation sickness Army crew
functions. Subsequent to questionnaire administration were the
multivariate analysis of the data, efforts to corroborate the
results, and the development of a methed to qunatitavively
generalize to the data to the entire time-dose matrix. The
discrete major 2lements which comprised this project were: (1)
generating quantitative descriptions of radiation sickness, (2)
developing behaviorally anchored scales of radiation sickness, (3)
combining radiation sickness scales to produce '"typical" symptoms
complexes of illness syndromes, (4) combining radiation sickness
syndromes and task analyses into a questionnaire, (5) administering
the questiornaire, (8) applying a multivizrate analysis to the
results, (7) developing a quantitative method to generalyze the
results to the entire time—dose matrix, (8) accounting for the
psychological impact of nuclear combat, (8) integrating animal
incapacitation data into the human performance decrement data, and
(10) applying the analysis to Army planning. As such, this study
was a multidisciplinary effort accomplished by several different
organizations and guided by a working group.

The quantification of the signs and symptoms of radiation
sickness during the first 6 weeks after exposure was undertaken as
the first step in this project. To facilitate this process, the
range of radiation doses between 75 and 4500 rads (c3y),
free—-in-air, was subdivided into 8 dose ranges associated with
discrete pathophysiclogical events. For each subrange of dose, the
"typical" incidence, severity, and duration of radiation sickness
signs and symptoms were defined. These endpoints were quantified
from the medical and research 1literature on human radiation
sickness. This literature consists of (1) case studies of nuclear
accidents, (2) records of patients given radiotherapy for cancer
and other diseases, (3) analysis of "composite" studies, including
the experience of the Japanese atomic bomb survivors, and (4)
expert opinion. These data were analyzed by a working group of
experts in radiobiology and radiation therapy to reach 2 consesus
about "typical" symptoms.

In order to incorporate this radiation symptom information
into behaviorally anchored rating scales for use in a
questionnaire, the radiation symptoms information was divided into
6 separate categories of acute radiation symptoms. The symptom
categories were: (1) upper gastrointestinal destress, (2) lower
gastrointestinal distress, (3) fatiguability and weaknecs, ()
hypotension, (5) infection and bleeding, and (3) fluid loss and
electrolyte imbalence. The symptoms for each of the categories of
radiation-induced 1iliness were described for mild to sever:
symptoms on a 5-point rating scale. Symptom compl:xes were then
constructed, based on the severity descriptions for the & symptom
categories and their occurance within the 8 radiation dose ranges.
Since radiation sickness is manifest in a time-dependent manrer,
illness syndromes were simply a combination of symptom descriptions
for each symptom category that occurred concurrently in time. From
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the large number of possible symptom complexes, the 30-40 unique
syndromes which provided the greatest coverage of the time-dose
matrix were chosen. As such, syndromes ranged from mild symptoms
from a single category to to severe symptoms from several
categories.

Each item on the questionnaire was comprised of a radiation
sickness syndrome and a task element from the crew functions being
tested. Respondants were asked to estimate the time required to
complete a subtask element under the conditions of illness
specified in the question. The impact of radiation sickness on
each crew position was assessed in this way for the M80A3 tank, 135
mm self-propelled howitzer and fire-direction center, and the
improved TOW vehicle. A detailed description of the construction
and administration of the questionnaire is reported by Winne, et
al. (1984) elsewhere in this symposium. Likewise, the analysis of
the data, and the resulting predictions of individual crew-member
performance have been summarized by Anno et.al. (1984)

RESULTS

The data obtained from the questionnaire (Winne, et al., 1334)
and the predicted effects on each crew position. (Anno et al., 1384)
indicate that the effects of radiation sickness are dependent on
the physical demands of the task. This trend was tested across all
observations using a 2-way ANOV to compare overall performance
decrement for a crew positions with symptom severity.
Newman-Keuls comparisons indicate that for all symptoms there is a
significantly greater (p<.01) performance decrement for the
physically demanding tasks (e.g., gun crew loader) than for the
non-physically demanding tasks (e.g., fire direction center).
Based on this finding, predicted performance decrement was divided
into 30, 50, and 70 percent bands, with limits of each band
determined by the decrement observed in the most and least affected
task. This analysis, together with regions of no effect and
incapacitation, are summarized in Figure 1.

Figure 1: Radiation-induced performance decrement as a function of
time after exposure and radiation dose.
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JISCUSSION

The results of this study clearly indicate that significant
differences in the effect of radiation sickness on the performance
of military tasks can be identified and quantified using a
questionnaire. 1In order to determine whether these differences are
representative of performance decrements which are observed in the
actual performance of military personnel during 1illness, these
results were compared with the performance measures taken on Naval
and Coast Guard Personnel during seasickness (Wiker, et al., 1280).
Matched for symptom complex and task, the results of the two
studies agree. Likewise, the finding of this study agree with the
findings in animal research that postirradiation performance
decrement increases with task demand.

Two aspects of the effects of radiations on the battlefield
were not directly addressed by the questionnaire study. These were
the psychological aspects of nuclear combat and the transient
incapacition which can be produced by radiation exposure. The
psychological impact of nuclear combat on military effective is a
very difficult problem unto itself. This study did not attempt to
quantify the performance decrement from the psychological trauma of
nuclear battle. We did, however, conduct a comprehensive review of
what is known in this area, what <the problems are and what
potential impact they might have. That review will be summarized
in another paper in this symposium (Sessions, 1384). Transient
behavioral incapacitation after irradiation was quantified from
behavioral studies with monkeys. Too little data on incapacitation
in man exists to permit a time and dose dependent description of
its occurrance. Since this particular reaction is independent of
the signs and symptoms of radiation sicknzgs and has been carefully
studied in monkeys, the primate data were used to quantify that
aspect of the behavioral impact of prompt total-body irradiation.
Taken together, these various sources of data present a
comprehensive picture of the impact of radiation on the combat
performance capability in Army crews. As such, this work suggests
that the utilization of this type of questionnaire approach can
provide a signiifcant tool for gathering data on performance in
hazardous environments.

REFERENCES

(Due to space limitations, references have been omitted

from this edition of the paper. References are available
upon request from Robert W. Young, Armed Forces Radiobiology
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A Questionnaire Assessment of Estimated Radiation Effects

C‘{E ™ Upon Military Task Performance
(o) Albert S. Glickman, Peter S. Winne, b
e “_ Ben B. Morgan, Jr., and Richard B. Moe :i
oS ] Organization Research Group of Tidewater, Inc. o
Norfolk, Virginia o
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i"'{“ < N Abstract ‘._:‘."
AN One hundred twenty-five supervisors in four types of U.S. Army combat 'ﬁ
o systems estimated the degree of degradation of military tasks for 30 descriptive kj
symptom complexes associated with various radiation exposures. Results .
indicated that (a) the relative order of symptom effects were highly consistent .

across positions and the types of systems, (b) performances were expected to be
deleteriously affected under most illness conditions, even mild ones, but
incapacitation was not anticipated until illness conditions became quite severe,
and (c) the most important factors in estimating performances were Fluid Loss

and Fatigability/Weakness:.

Introduction

The relationship between radiation sickness and human performance is
largely speculative. A moderate amount of field data exists. But, in a recent
review, Morgan and Cruser (1982) found only three studies dealing directly with
the performance effects of irradiation. Anno, Brode and Washton-Brown (1982),
concluded that there is not yet enough data available upon which to base
operational estimates of the potential impairment of combat units by radiation g
sickness. The present study reports a method for obtaining estimates of -
radiation effects on combat performance from military personnel.

The vehicle for obtaining estimates was a questionnaire in which 0
supervisors from four types of military crews made judgments of the effects of -
illness symptoms on task performance. These were the Artillery Gun, Fire .
Direction Center (FDC), Armor (Tank), and TOW-ITV System crews. The expert
judges were given brief descriptions of sets of radiation sickness symptoms and
asked to make estimates of how tasks critical to accomplishment of a team's
mission would be affected. Ratings for specific tasks were combined into
estimates of expected degradation for each position in each type of crew. A

total of 15 different crew positions were investigated.

.
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U. S. Army combat crews were chosen because they are small, interdependent, 31
cohesive groups whose effectiveness requires time-critical task performance that .“
can be observed. =
Analysis of data from 125 supervisors are reported here. A total of 21, ;:

23, 40, and 41 personnel represented Artillery (105mm), FDC, Armor, and iMounted fﬁq
TOW, respectively. Across the four crews the mean time in service and specialty o
were 8.5 and 6.6 years regpectively. ‘id
-

s

-

90 o

o




Survey Instruments

Four questionnaires, each containing the critical tasks for one crew, were
prepared, consisting of: (a) a demographic information section; (b)
introductory pages containing instructions, examples, and a nuclear combat
scenario; (c) a sample response sheet; and (d) task performance estimates for 30
. symptom sets. Each symptom page contained a description of a set of radiation
y sickness symptoms followed by a list of the selected military tasks performed by )

i\,\ the given crew members.
AN
?:%2 These 30 symptom sets were drawn from six physiological components of
St illness: (a) upper gastro-intestinal (UG), (b) lower gastro-intestinal (LG),
»i;:; (¢) fatigability/weakness (FW), (d) cardiovascular (CV), (e) bleeding and )
\ infection (BI), and (f) fluid loss and electrolyte imbalance (FL). Each of )1
SOy these contained five behavioral descriptions representing five points on a scale .
- of severity. Written descriptions of sickness symptoms were formed by selecting .
'}}}: one component symptom from each of the six syndromes. For example, a symptom ;
tt}: coded "334231" combined severity level "3" of UG, "3" of LG, "4" of FW level, .
MG "2" CV, level "3" BI and level "1" of FL. Severities were associated with a N
" wide range of radiation intensities and times after exposure. j‘
LR
~ﬁ-; For each task a referent time, derived from observation, technical manuals, :
:::: and expert judgment, was listed, which represented usual completion time under -£
‘ﬁ%i normal (healthy) conditions. The respondents were instructed to select one of -
,:#:’ three alternatives describing the effect of the symptoms shown: (1) No effect, -
( f (2) Task would take longer to accomplish, or (3) Could not do it at all. For [
e the second alternative, respondents were asked to estimate how long it would s
PR take for a crew member to complete the task. :
I K
.5?: Procedure
A -
y Four Army training sites were visited during November 1982 through February i
A 1983. The questionnaire was administered to groups of 4 to 44. The sessions, -
::;' approximately two and one-half hours in duration, started with a briefing on the -
x’rﬁ nature, purpose and use of the data. Following this, instructions were given E
:i;j and a sample response page was "walked through” on a task-by-task basis. -
ey Respondents then completed the task lists for each of the 30 illness conditioms. -
= Ten sets of three complexes were formed; each set contained a relatively mild, »

-ty

!

moderate and severe complex. The order of presentation of these 10 sets was
randomized in the questionnaire, and used for all subjects, except for a second y
sample from the FDC group, in which the order was reversed. .

Results

The analyses of the questionnaires focused on three issues: (a) what was
the degree of consistency in the estimates of the respondents; (b) what level of
degradation was expected to result from the symptoms described; and (c) which of
the six symptom components were most important in determining the expected
decrements.
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Measures

To estimate the effects of radiation, the data were treated in two ways.
First, the percentages of respondents who checked "No Effect” and “Cannot Do"
for each symptom set and task were computed. In several positions (e.g.,
Gunner, Assistant Gunner and Loader in the Artillery; HCO and Computer in the
FDC; and the Gunner in the Tank and TOW), the inability to perform one task was
grounds for classifying that crew member as incapacitated, because of the serial
linkage of tasks.

Second, a percentage of baseline performance, based on the ratio of the
reference time to the estimated time under the sick conditions, was calculated
for each task. These percentages were further adjusted on a task-to-task basis
by dividing each respondent's expected rating by his rating to symptom "112111"
("Somewhat tired with a mild weakness”). "“No Effect” ratings were treated as
100%Z of baseline, and "Cannot Do" ratings were treated as 0%. Percentage of
baseline measures for the tasks within each position were averaged. In turn,
position means were averaged to derive crew-decrement estimates.

Rating Consistency

The first set of analyses was conducted to test the extent to which the
expected severity of the symptom sets was consistent across all positiouns; i.e.,
did the judges agree on the relative magnitude of effect of the 30 symptoms on
task performance? The 30 symptoms were rank-ordered on mean percentage of
baseline performance for each position within each crew. The test of agreement
among the rank orders, using the coefficient of concordance, Kendall's W, showed
substantial cousistency in the rank orders across crew positions within crews.
The average value of W was .97, accounting for 94% of the variance of rank
order. A similar test on the order of symptom effects across crews also found
high consistency, W=.94, accounting for 88% of the variance. The implication is
straightforward—--that the relative severity of degradation in response to
illness is expected to be similar across positions and crews, even though the
particular tasks performed by crew members are different.

Expected Degradation

Evidence of rank order consisteancy, however, does not provide a test for
the absolute degree of expected effect. Some positions might be more
detrimentally affected by radiation sickness than other positions. Accordingly,
the degradations expected for crews could differ. To assess the extent to which
positions were expected to degrade as a function of illness conditions, the two
measures of performance (e.g., percentage of respondees who reported the
position would be incapacitated, and the mean percentage of baseline
performance) were assessed within and across the symptom set. Comparisons were
made both among the positions in each crew and among crews.

It was found that performance would be affected somewhat under most illness
conditions, even relatively mild ones, but that incapacitation was seldom
expected until relatively severe conditions prevailed. Across positions and
symptoms, 27% of the respondents gave "No Effect” responses and 137% gave "Cannot
Do" responses.

At milder levels of illness, only a small percentage of respondents felt

that performance would be incapacitated, regardless of position. At moderate
and severe levels, 20% to 60% of the respondents expected that the requirements
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of positions could not be performed. Under the most severe illness condition,
more than half (55%) of the respondents expected incapacitation to occur.

The analysis of percentage of baseline data provides additional information
regarding expected decrement level. Figure 1 shows the mean percentage of
baseline performance for each of the crews as a function of symptom severity.
Across symptom sets, the mean expected degradation was 64%. With the mildest
symptom ("113111"), mean expected performance across crews was 93%7 of baseline.
For the most severe symptom ("415314"), the average rating was 24%. The trend
of degradation across symptoms was generally linear. The FDC crew was judged to
be somewhat less degraded than the other three crews, probably because of the
less physically demanding nature of their jobs.
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Figure 1. Mean percentage of normal performance for crews as a -

function of perceived symptom complex severity across
the four crews.
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Within position, the standard deviations suggest that there were large
individual differences in estimates. For this reason, the absolute values are
judged to be less important then relative ranking of the illness conditions.
Nevertheless, the respondents in all groups expected a fairly steep decline in
performance as a function of illness. Except for the mildest symptoms,
performances at all positions were expected to be 807 of normal or worse. In
fact, mean expected performance for nearly one-half of the symptoms used was
less than 60%7 of normal. Physically demanding positions were judged to be most
vulnerable to radiation effects.

Symptom Components

Finally, stepwise multiple linear regression was used to determine the
amount of variance in the degradation estimates accounted for by the six
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physiological components, and to identify the components with the highest beta
weights, within and across all positions.

A
Across positions, the most important symptom components were Fluid Loss, }
(characterized by dry mouth and headaches, and at high scale levels, burning :
sensations and difficulty moving), and Fatigability/Weakness. The positions 5
requiring physical strength were somewhat more dependent on the degree of FW -]
associated with the illnesses than other positions. The final regression a
equation in the combined analysis accounted for approximately 41% of the -
variability in the decrements expected across the symptom sets, suggesting that
it is feasible to predict to other illness outcomes from knowledge of the
symptom components.
Discussion f

This study offers only a beginning in our understanding of the expected
effects of radiation illness, but several of the findings are rather robust.
Strong consistency across both positions and crews in the order of severity of >
the symptoms is shown. The range of tasks and skills tapped suggests that .
declines in performances will be general and not limited to a few jobs.

o )

The findings from the regression analysis would justify further
investigation. The results of this preliminary study were encouraging with
respect to prediction of expected performances under other sickness conditions.
The weights derived for the symptom components provide one means for predicting
dose/time curves of military performances. At this point it appears that Fluid
Loss and Fatigability/Weakness will consistently result in the most degradation.

Finally, the level of decrement data, in terms of both the percentage of
"No effect” responses, and the percentage of baseline performance, reflects a
general expectation of systematic degradation for all of the positions sampled,
even at mild symptom levels.

We close with these caveats. This is a study of judgments, not of actual
experience, and only physiological factors have been dealt with here. Because '
other factors are present in a nuclear engagement, such as blast damage, N
equipment failure, and psychological reactions, our estimates of deleterious
effects of exposure to radiation are very conservative.
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Estimated Effects of Ionizing Radiation Upon Military Task Performance:
Individual Combat Crewmember Assessments

GCeorge H., Anno and Don B. Wilson
Pacific-Sierra Research Corporation
Los Angeles, California

) Abstract

A
Quantitative estimates are developed of the performance levels

for selected individual Army combat crewmembers exposed to prompt
ionizing radiation from nuclear weapons. The performance levels,
expressed in percent of normal (baseline) task performance, pro-
vide information for military operations planning, combat train-
ing, and computer simulation modeling of combat crew and unit
effectiveness. The methodology is described where data from two
separate bodies of information:-= 1) acute radiation sickness
symptomatology, and X judgment of task performance time from
Army combat crew questionnaires ~ are integrated to compute per-
formance levels as a function of dose (free-in-air) and post-
exposure time,

-
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/\ Introduction

The procedural methodology for developing the dose/time individual perfor-
mance relationships described utilizes information resulting from preceding work
performed for the DNA Intermediate Dose Program etfort including a comprehensive
review and assessment of acute radiation effects/symptomatology in humans |[Baum,
et al,, 1983]; description and quantification of radiation sickness in terms of
five levels of severity, and aggregation of symptom groups into symptom complexes
|Anno, et al., 1983); and gathering judgmental data on military task performance
from questionnaires administered to Army combat crew personnel [Glickman, et al.,
1983].

The acute radiation effects and symptomatology descriptions by Baum, et al.
for each of eight (8) separate dose ranges covering exposures from 75 to 4500
rads (cGy), provides the medical/radiobiological basis for establishing the five
symptom severity levels and forming the symptom complexes. Symptom complex ver-
bal descriptions used in the Army combat crew questionnaires form the link be-

XA

e

et tween dose/time and the task performance estimates provided by the combat crew-
-i%ﬁ members.,

. \-'.

‘F1 We tocus on crewmembers representing four different crews specifically selec-

!

ted for study because their operations include the prospect of decisive encounters

ft; with the enemy, The term '"decisive' means that one of the combatant crews will
:Ef probably be put out of action as a consequence of the encounter. [he crews are
:{%J small, with three or four members, and the encounters are usually brief, typically
S lasting between 30 and 90 sec. Accordingly, the crew missions, operational

L2 scenarios, and crewmembers' tasks can be readily modeled.
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Analxsis

Performance data, derived from questionnaires administered to a total of 161 -4
senior noncommissioned officers from the four combat crews were evaluated to

identify those applicable for further analysis based on criteria imposed. Twenty K
four (24) respondents were excluded based on either lack of experience, background, }
self-disqualification or missing questionnaires. Another 21 were rejected because L;
of noncompliance with instructions or unreasonable response patterns, leaving a .i

total of 116 or 73 percent. The table below summarizes combat crew information
used for the regression analysis. »

Combat Crew Summary for Regression Analysis

e}
Number of Ngt:ezogf Number of !‘
Combat Crew Respondents ymp Crewmember Position Tasks N
x) Complexes N N
(K) .
Artillery, Gun 25 30 Chief-of-Section 1 :
(155 mm Self- Gunner 2
Propelled Assistant Gunner 2 -
Howitzer) Loader 6 [ ]
Artillery, Fire 21 30 Fire Direction Officer 3 -
Direction Center Horizontal Control Operator 2 Y
Computer 2 o
Armor, Tank 34 30 Tank Commander 4 "
(M60A3) Gunner 3 N
Loader 2 .
Driver 1 .
Anti-Armor, 36 40 Squad Leader 2 .
Mounted TOW Gunner 2 N
(TOW/I1TV) Driver 1
Loader 2 ~

A linear regression analysis was performed of respondent-averaged data to
obtain the fit parameters for predicting the performance for each of the 15
crewmember positions. The logit form was used to model the response data since
it guarantees that all predicted performance values including the upper and
lower confidence Llimits lie within the interval (U,1) which is consistent with .
the dependent variable (performance) input data. That is,
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and where P is performance, t is estimated time to complete a task, ty is refer-
ence or baseline time to complete a task, and i j, and k are, respectivelr, re-
spondent, task, and symptom complex indices. x'yx = (1, Xels Xp2s <o Xk6) is
a vector of integers (L <xpg <5) denoting symptom severity level for the kth
symptom complex and 2th symptom category; the six symptom categories whose
severity levels were considered in this analysis are 1) upper gastrointestinal
distress, 2) lower gastrointestinal distress, 3) fatigability/weakness, 4)
hypotension, 5) infection/bleeding, and 6) fluid loss/electrolyte imbalance.
The B-parameters are given by the vector 8 = (Bg, By, --., Bp) which are esti-
mated. The relatlonshlp for estlmatlng performance of a crewmember for the kth
symptom complex is Pk 1/[1 + exp(—x B)]

Figure 1 gives an example of predicted performance (straight diagonal line)
and data from the questionnaire (asterisks). Also shown are 95 percent con-
fidence bounds for the regression line (solid lines) and the data points (dashed
lines). The regression analysis was performed using SAS [Brelsford, 1981];
STATLIB [Ray, 1982] was also used to make estimates of the correlation (p) of
error terms utilizing maximum likelihood techniques; values of p = 0.3 to 0.4
were estimated for the data which suggests that the responses are correlated.
Therefore, the confidence bounds may be from 12 to 30 percent larger.
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Figure 1. Tank crew individual performance: Tank Commander.

The performance predictions are mapped onto the dose/time plane applying
numerical techniques to a framework of symptom complexes. The dose/time plane
is divided into eight dose bands (75-150, 150-300, 300-530, 530-830, 83u-1100,
1100-1500, 1500-2000, 2000-3000, and 3000-4500 rads (cGy)); each dose range in
turn is divided into a series of adjacent finite increments along postexposure
time to represent the dose/time location of acute radiation illness states de-
fined by symptom complexes. The symptom complexes are each identified by a row
of six (6) integers varying from 1 to 5 depending upon severity level; e.g.,
213111 designates severity level 3 for upper gastrointestinal distress, severity
level 1 for lower gastrointestinal distress, severity level 3 for fatigability/
weakness, and severity level 1 for hypotension, infection/bleeding, and fluid
loss/electrolyte imbalance.
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Computational Procedure

In order to create a three-dimensional representation of performance as a
function of dose and time, the symptom map described above plus imposed boundary
conditions are utilized to build a smooth surface that both covers the regions
of interest and passes through each performance input data point. To do this,

a "french curve' algorithm is applied to translate the input data into an evenly
s spaced (logarithmic) zrid of performance predictions for 18 values of dose and
o 39 values of time. The particular dose/time grid structure chosen allows full
resolution of the underlying symptom map without adding an excessive amount of
easily interpolated information.

R

Figure 2 is an example of the three-dimensional performance surfaces vs.
dose and time shown for the tank crew commander. A similar numerical procedure
was used to generate isoperformance contour plots which correspond to 10 percent
incremental co-planar projections of the performance surface onto the dose/time
plane; Fig. 3 shows the contours for the tank crew commander.
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X Figure 2. Performance surface: tank crew, Tank Commander.
= Discussion

% Performance vs. dose level and time after exposure such as illustrated in
e Figs. 2 and 3 provide the basic information for further developing and express-
ing the acute effects of ionizing radiation on combat troop effectiveness for
specific applications. These include Army field manuals, instruction and train-
ing materials, and computer simulation of combat engagements. Fig. 2 provides
an overall illustration of individual performance as related to dose (75-4500
rads (cGy)) and time (minutes to 6 weeks). Surface depressions show where per-
formance is degraded. The initial overall depression is consistent with the
prodromal symptomatology from medical observations which includes nausea, vomit-
ing, fatigue, weakness, and initial fluid loss. For later times the broad rise
in performance between L0 and 200 hrs in Fig. 2 is related to some remission

of the prodromal symptoms prior to the onset of delayed symptoms such as infec-
tion, bleeding, fever, lower gastrointestinal distress, fluid loss and
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Figure 3. Performance contours, 10 percent performance intervals:
tank crew, Tank Commander.

reoccurrences of nausea, vomiting, fatigability, and weakness, reflected by the
downward slope of the surface. The broad rise decreases with increasing dose,
which reflects the increasing absence of remission of radiation induced effects
affecting performance. Medical experience suggests symptoms associated with
acute radiation sickness affecting performance are present in those exposed as
follows: 5-3U percent from 75 to 150 rads (cGy); 30-60 percent from 150-300
rads (cGy); 60-90 percent from 300-530 rads (cCv); 90-100 percent from 530-830
rads (cGy); and 100 percent from 830 rads (cGy) and greater.
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Ahstract 1

S

The psychelcoical corpcenert of the resperse cf corhat -
troops tc  tactical nruclear warfare is a troublecsore —
variable which plaaues rilitary planners arcd comranrders
resporcible for the rpreparation of the armec fcrces for
the eventuelitv that nuclear weepcons micht one cday be used
in arrmed conflict. The devactating physical effects of
nuclear weapcons have keen extensivelv cdocumerted ercd the
biological response of arimels ard humans to racdiatjionrn hes
also been well studieé, but very little is krown
corcerring the probable effects of experiercirc a nuclear
attack upor the emotionel stahility, rerale, anc
mctivation of solfiers te perform their assiared Aduties.
The literature addressira this tepic hes heen reviewed and
evaluated as vart of the Defense Nuclear Adgency’s Py
Intermediate Dose Prcorem. A surmary of the repcrt
resulting from this effort ic presented herein. The full
literature review and eccompanving hikrlioareaphy are
available frer the euthor upon recuvest.

¥
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Intrcducticon

Any atterpt at predictira the resrcnse of corhat perscnnel to
the threats asscciated with tactical ruclear warfare mrust cdeal

with two separate hut interrelated problers. Cne ccncerns  the
assessrent of the physical and mwental perforrance capabilities of ot
individuals who have experienced & nucleer weapcns attack; that

ie, the coapecity of individuals teo function and cerry cut theijr
normal cuties followino exposure to the rarge of cdoges of ionizinag
radiation exprected ir the tacticel nucleer envircenrmert. The
second probler corcerns the assessment of the emotioral stebility
ané williraness of irdividuels to perform their duties followira
an attack aiver that they possess the capabilitv. Ever uncder the

« a e e e ¥
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best of circumstences, aiven acod lJeacderchip ancd trainino, the iﬁ
corhat effectiveress of sgoldiers is biobly correlated with their i
ermotional npreparedress for hattle, individuval and urit merel, anc jﬁ
unit cohesiveress. Civen that exposure to the effects of tacticel -
ruclear weapons, or even the threet of exposure, cer he exrectec ;j
to rrocduce levels of prsycholoaicel! stress whickh couvld result in o
fearacdation of therce facters, tbe rpsvecheloaical effects of Qd

tactical nuclear warfare must te consicered ar irportant veriahle S




affectina the recprerse of seldiers to irtermediate deoses cof
ionizina racdiation.

The nrirary efforts asscocieted with the intermeciate dcose
prooramr have focursed on the capacitv cof incdividuvals anc crewes to
functicn fellowine exposure to radieticer, vprimarily hecause the
nature of this rrobler is more clearlv unrderstecod ané mere
directly afdressable throuab empirical investigation. Al thouah
the psvcholoaicel factors will almost certairly affect the
performrarce of solfiers on the ruclear rattlefield, the extert of
this effect cannot ke eccuratelv ectirated on the basis of current
knowledage. In fact, thie problem cannct ke accressed
cventitetivelv hecause there are no herd cate vhich woulcd rermit
an chiective estimate of the wanrer ir which perfcrrance woulé@ be
affected. Pespite thies Adifficultv, discussior of the
peychelcaical issves is  ipportant in corder tec (a) rlace tbhe
estirates cof vrerformerce capehilities ir the ccortert of the
broader perspnectives of the reelities of comhat, ard (b) provide a
frerework within wvhich future research efferte ir thies area may bte
cevelored.

The available irformaetion Firectly relevant to this prohlem
is verv limited. The only twe irstances of the use of nuclear
wveapens in warfare at Firoshime end Naaasaki involved vprirarily
civilian porulations ard previde Jlittle infermaticn directly
relevart to the response of soldiers anc¢ their resicdval corbat
capabilitv, Therefore, incdirect sources c¢f irformation were
considered in attemptina to estimate the psycholoaical
consecuences of taecticel npuclear ccorkat aré their effects cn
comhat rerformance. Scre of the sources rrovidina information
rertinent to this problem inclucded thcese that adcdress conventioral
corhat psychietry, Vorld ¥War 1 oaes warfare ewvperierces, huran
stress, mwecical psvcheloay, civiliar disasters, the Tbhree Mile
Islard experience, and humar shock cr arief resprorses.

Surrary

The psychcloaoical cerpenent of the stress impinaira uron the
soldier facing the threat of the mecdern irntearated hattlefield has
cften been addressed with the most ettertion bteina aiver tc the
aereral cdeleterious effects of corbtat stress, fear, fatiauve, and
rest recently, expeosure to chermical weapons. The irtearated
battlefield concept emphasizes the corhiratior threat of weapcn
systems available in tke rmroderr milijtery oarceral, inclucdira
conventional esmell  arre, hiah explosive artillerv, tactical oir
support oréirance, as well as chemical, bticlecaical, and rucleoar
weaporry. The tactical pnuclear corhet environrert is & subset of
the total comrbat ervirorment of the modern intecorated hattlefield.
The psycholoaical effects of the corsecuences of tacticel nuvclear
warfare has received less attentior than ccnventicnal or chericeal
warfare, vrperhaps bhecauvse of a) the lack cof ristoricel exmerierce
with nucleer weaporrv, or b) the irability tc realistically
corcejve the threat, or, the huran tenrdercv tc cdenv or reprecs
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concepnts sco threeterino oré cverrowerina, cr c¢) rerberes dve to the
aeneral Jack of atterticr to ruclear weercrrv durira the recert
politicel climate of cdetante and antirucleer centimert.

Previous efforts tc edldress thic probler trave focuced uren
estiratina the occurrerce of extrere emctioral reactions leadiro
to paric behavior or revropsychiatric casvelties resultire frem
tctel eroticrel breakdewr. The former resronce bac heen aererallv
ruled out as ar expectecd occurrence (Clase, 1S56). The latter
response has bheen examined thecrcuahly hased upon the velumrirous
Cate bases fror the previcus corhat experiences in V¥erld Ver 1T
and Korea (Vinebera, 1%€5).

A straigbt forwarcd recoanitior cof the fact that intercsity cof
corbat dJirectly correlates with NP casuvelty rates leads to the
conclusion that casvalties fue to erotiorel breakdeowr will Fe
higher ir ccrbket iJnvelvira nruclear weapers thar erv previous
coerflictes involving conventional! weapons alone. Fstirates cf
nevrcpsychiatric cacualtyv rates based or ratios refererced tco
killed or wounded ir acticn are likely to be misleacdina, due to
the fact that much hicher phycical cesualtv rates vill he expecteld
from the erplovmert cof tactical nuclear weaprons.

The areatest impact ¢n resicual cerhat capebilitv in tactical
nuclear combat may be expected to derive pot fror neuropsvchiatric
casualty rates, bhut fror erctional disruptions which are
Cebilitating frorm & vperforrarce rprcoirt of view hut rot severe
enouah to prccduce the classicel ricture cof emrmcotional breekdown
represented in the reuropsychiatric cesuelty.

The felleowina descrirticn of the emoticnel disruptiors
expected from troops erpccsed te ruclear eottack eare based or
rateriales cescribina or aralyziro the bebavior of survivere of thre
nuclear attacks or Hiroskira and Neacasaki ip 1025, These
materiels include eyewitress eccourts Sieres, 19¢%¢; Pachiva,
1955), ecited reports of evewitness accocunts (Fercey, 104¢;
Necai, 1951), and studies involvipo interviews with csurvivors of
the borbires (Janie, 1981; FKubho, 1982; Liftor, 1%€7). Vbhile thke
relevance of the behavicre of the civiliar rorulaticrs of therce
two Jepeanese cities in 1%4F to the erxpected betavior cof mecern
corbat trcops rnust be centipuallv cvesticred, this bedy of
inforration reprecents tle only erpiricel evidence reagardira the
psychteloaical response of human heings te nucleer eatteck ard
therefore shoulé@ ke carefully consicdered.

The erperience of heirc expocsed to rucleer oatteck cer ‘le
expected, in the short run, te ke &r intengelv traumretic ercticpral
stirvlus, cerable of rerderina individuvals terperarily ireffective
in rerfermira routine rilitery duties. While paric bebeviers are
lona term ermoticnal disturbances mev net te evpected, a2 ctate of
temporary erotioral disturbhapce is to he expected ir a cizeahle
bhut unkreown propertior of irdividvals survivina ruclear eatteck,
characterized bv 2 shocked, culled affect, with little cerebilitwy
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fer behevior bevord that reovired fer immediete rsurvivel)l ané
ecscere frem the perceived couvrce of denger. Attempts 2t other
hebaviors may be ineffectus! cr inapprropriete, with the excepticr
of 2 small rpercentoce of cases ir which hercic, acal-crierted,
selflecss bhehavicr mray bhe erypected. TIepercdira uprcon the cerbination
of mrany variehles affectina the ceverity of such emctional
disturkences, thies situetiorn mev he expected to persist for a
period of bhcours to cdeys ipr the madjority of ceses.

The veriables affectina the susceptibility to ané severity of
emoticnal! cJisruptiors irclucde treairnino and preparecdress, corhat
experience, leacderchip, urit cohesion, perceived cdearee of canocer,
dearee of chaces and destructior in the imrediate environrent, ard
dearee of isolatior. Veriehles affectina the rapidity of reccvery
irclude cafety and rest, trairino and preparecness, leaderchip in
the irmecdiate post-treuma period, cohesiveness and oroup support,
and immecdiacy, expectency, ard proximity of pevchiatric first aid
treatrent.

The hekavior cf irdividuvals feollewina nuclear atteck can best
te analyzed withir & model that takes into eccount the dimersiocons
of tire and space (Lcgan and Killian, 19%3). Since the erotional
responses to disastrous events are cherecterized as fluid,
chargeable, and trensient (Glass, 1956), the expected behavicr of
affected irdivicduvels rmust be referenced to a tire seauence
fcllowing the trauratic event. Likevise, because the physical
fdestruction and damage resultinc from 2 nuclear explosion extencs
in & dirinishing fashicn over a wide oarea, the Lebavior of
indivicduals reactina to the destructior will bhe irpacted inversely
proportionately tc their distance from the epicenter.

Recormencdations

The most importent factor affectino the psycholeoaical effects
of pruclear warfare that is under the control of rilitsary cemmand
is the treinina arc prererecdress of indivicduels ard leaders to
ccpe with the traume of ruclear ccermbat. Fmphasics in trairina
shoulé@ ke on @) realiecmr, in crféer to reduce the shock impact of
the afterrath of nuclear atteck, b) accurete informetion
concernirg the threat that is faced, and ¢) information limited to
that which is reedily comprebendecd encd assimilated by the averaae
irdjvicdval end which is Cirected towarcds the promcticn of his or
bher nperscnal welfare. New research is recommrended to Feterrine
the tvpe and arcunt of inferration best suited for the trainipa of
today”s comrbat treocps.
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PHYSICAL PERFORMANCE TESTS AS PREDICTORS OF TASK PERFORMARCE
T.L. Doolittle Ph.D.
University of Washington

Oscar L. Spurlin Ph.D., and M. Peter Scontrino Ph.D.
Ergometrics and Applied Personnel Research Inc.
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Abstract of Panel Presentation

Test Development*

The more arduous the task, the greater the intensity of force which must be
applied per unit of time to overcome resistance or achieve rate. Intensity
is commonly called "workload” with magnitude expressed in appropriate units
of power. Two complex factors determine the limits for which an individual
can produce energy and generate the requisite power:

¥ capacity to utilize oxygen, and

25 ability to generate muscular tension,

The former is called Maerobic power™ and the latter Ystrength™. For
repetitive tasks, over an 8 hour workday (with normal breaks), individuals
normally will not function at an intensity greater than 407 of their
maximum aerobic power and/or 157 of maximum strength., The limit for
occasional lifting, while influenced by posture and body mechanics, normally
should not exceed 70% and never exceed 90% of the individual's maximum
strength.

Aerobic power requirements are estimated from heart rate response to known
and unknown workloads. From rest to approximately 70-80 percent of maximum
aerobic power, increases in heart rate correlate linearly with increases in
energy expenditure and oxygen consumption (Figure 1).

Further, since the heart can beat only so fast and still function as an
effective pump, an individual's maximum functional capacity can be projected
from the heart rate response at a given sub-maximum workload.
Inter-individual comparisons also are possible. In Figure 1, a given
workload (dashed line) is relatively more demanding for person "A" than for
person "B", and since both will "max"at about the same heart rate, "B" has
more reserve and should be capable of a higher maximum workload. Once the
baseline relationship between heart rate and workload has been established
for each individual, heart rate on job tasks (dotted lines in Figure 1)
enables one to accurately estimate the metabolic requirements. This protocol
has been utilized and is widely reported for a variety of occupational
endeavors in the literature (Astrand, 1977).

Strength requirements are established by determining the forces required to
lift, push, pull, shovel, slide, etc. as appropriate., Multiple samples are
necessary to account for variability. Heights and distances the objects must
be moved, and total amount of material per unit of time must be obtained,
From these data strength requirements are determined and expressed in terms
of pounds per lift (for occasional endeavors) or foot pounds per minute for
repetitive tasks. While the aerobic power requirements can be generalized

105




for measurement on a treadmill, cycle ergometer, or bench step, strength e
testing should closely replicate the task to insure that the requisite muscle -
groups are being tested.

For occasional lifting, requiring the individual to 1lift an object of similar

o weight five (5) times will insure that it does not exceed approximately 85%
:}: of capacity. For repetitive strength tasks 67% of capacity can be performed
j& at 20 contractions per minute for short durations, Thus, for a workload

N requirement of 750 ft-1b/min, there are two defensible alternatives:
L - a single maximum test requiring 6250 ft-1b/min, or

N - a three to five minute effort at 4200 ft-1b/min, accomplished

N at a rate of 20 repetitions per minute.

FIGURE -1 Heart Rate & Work Load
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e From the foregoing discussion it can be seen that it is possible to replicate
.x; the significant components of physically demanding occupations. If a test
}nd can be demonstrated to represent important job components it is valid to use
o the test in applications such as pre-employment screening. Nevertheless,
.! because of the legal guidelines and changing professional standards

27 surrounding test validation, there are some important issues to consider in

order to firmly establish the defensibility of a physical performance test.




R Content vs,. criterion-related validity .

L The primary issue here is whether job analysis alone can provide a sufficient »:
basis for validation., Our experience is that it is, in fact, a superior
: method. Job analysis procedures as described above, provide a detailed
- description of actual task requirements. This description is independent of

L
‘ .
‘4 e

b 2
.- the characteristics of current incumbents, it is not dependent on large o
R numbers of employees performing a particular job, and it is not dependent ;2

) upon supervisory ratings or other highly subjective methods. »

»
tetataia

The difficulty with criterion-related validation studies is the criterion,
Physical performance tests are often validated through use of work samples as
performance criteria. Examples can be given to show that the subjectivity
and potential for measurement error is greater in this process, than if the

{ entire research effort was concentrated on quantifying actual work tasks and

e replicating the critical components of these activities,

N

A An issue for both these approaches is which tasks are truly critical to job

:ftf performance. Is a task that is performed twice a year a sufficient

R justification for a screening standard? Emergency service personnel are

v often screened on the basis of worst-~case scenarios. This type of rationale

e requires substantially more justification. Another frequently confronted

{32{ case is the 'labor pool' where only a certain proportion of individuals are

A ever assigned the arduous tasks.

N Simulation
(

e Perhaps one the more difficult questions concerns the degree of B
v, 'true-to-life' simulation necessary to be assured of a job-related test. N
-’j:: That is, does a test need to involve exactly the same muscle groups used in =
gy exactly the same range of motion to provide an accurate prediction of job 2
-;f success., -
:ﬁ}: In cases where the objective is to select among a relatively large number of

#;:- ' applicants for a given opening, a high degree of precision is usually not

. - necessary. This finding results from the moderate to high correlation

N between different types of physical performance tests. Leg strength is

ey different from trunk strength, and stamina is different from both; yet tests

of these dimensions might correlate on the order of r=.40, Thus, a typical
finding would be that a single test can often provide roughly the same rank
ordering of candidates as an entire battery of tests,

In situations that involve the use of highly developed physical abilities,
then simulations are more appropriate in order to assess specific job-related
capabilities that it would be impractical to learn or develop on the job.,

B Rehabilitation therapy is another instance where more detailed knowledge of
:}:; specific physical abilities may be needed. We have seen a real need for
i return-to-work standards that are based on objective job related measures of
':f:' capability.

.

!? f Impact on protected groups.

L.

‘Si}: Physical performance tests will have an impact on women and to a lesser

:f;b extent other minorities of smaller average stature. There are, of course
-




real population differences in strength and endurance, and tests will reject
a higher proportion of females than males. This does not mean that physical
performance tests are automatically subject to successful legal challenges.

It is reasonable and legal to require job applicants to possess the
qualifications necessary to perform the job effectively and safely. Physical
performance tests will be well accepted by all concerned, provided:

- Job-relatedness is shown through research that conforms to legal
and professional standards

- There are no alternative tests or procedures which could identify
qualified candidates without the same impact.

- The job itself cannot be easily redesigned to eliminate the
. physically limiting tasks.
- The tests are used to screen 'in' physically qualified females
and minorities.

In practical terms, a hiring agency simply needs to recruit and screen more
female applicants to insure the placement of enough qualified and potentially
successful individuals.

Utility: The Bottom Line

Over thirty years ago Brogden (1949) used linear regression to demonstrate
the relationships of cost of selection, validity, and the selection ratio to
the utility of a test. In this context utility refers to the dollar savings
to an organization resulting from the higher performance (improved
productivity) of those employees selected using a validated test., The higher
the average test score of those selected, the greater the utility of the
test,

Recently Schmidt et. al. (1979, 1982, 1983) and Cascio (1982) have revived
interest in utility theory by providing inexpensive and straightforward
procedures for estimating the utility of a selection procedure. Cascio
(1982) has extended this process to assessing the utility of a wide range of
human resource programs in organizations,

The basic formula for estimating the utility (the total improvement in
performance over random selection) of a test as follows:

OU = Ny Yoy SDyAlp — Nscy /o (1)

total gain over randam selection

number of applicants selected

validity of the predictor, when evaluated against the dollar-
valued job performance criterion

standard deviation of the dollar-valued job performance criterion
the ordinate (height) of the normal curve corresponding to the
predictor cutoff (the selection ratio)

<b the selection ratio

cost of putting one person through the selection process

where:
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If one wishes to compute the gain in utility from substituting one selection
procedure for another, the formula is:

Au =Ns(r|-r2)SDYAI¢— NS(CQ-Cz)/¢ (2) .1

Where all terms are as defined above, except that r= validity of the -
new procedure, C1= cost of the new procedure, C,= cost of the old ]
procedure.

--4

'@
In these formulas the one piece of information that is not readily available v;
is the SD . Both Schmidt and Cascio present simple methods to estimate 3
this doll¥r valued variance in performance. 1
Of course, physical performance testing yields an equal or larger benefit in s
terms of cost savings resulting from decreased lost time injuries. Using the '®

above procedure and including the safety related benefits has led us to

conclude that physical performance testing can lead to an increase in value 2
of 15-307 for each individual hired. This translates into $2000 - $3000 per o
employee annually in a typical application.
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PANEL SESSION

SIMULATOR-INDUCED SICKNESS:
REACTION TO A TRANSFORMED PERCEPTUAL WORLD

Lawrence H. Frank and Gilbert L. Ricard
Naval Training Equipment Center

Robert T. Hennessy
National Research Council

Robert S. Kennedy and Michael E. McCauley
Essex Corporation

Herschel W. Leibowitz
Center For the Advanced Study in the Behavioral Sciences

Background

There have been numerous recent documented and anecdotal reports of aircrews
experiencing psychophysiological disturbances, visual illusions and sickness
following the use of flight simulators. Symptoms of simulator sickness occur not
only during simulator flight, but, in some individuals, have lasted up to several
hours post exposure. Furthermore, simulator aftereffects may be delayed; some
aircrews report symptom onset as late as eight to ten hours post utilization.
Incidents of simulator sickness have been documented in fighter, attack, patrol
and helicopter simulators. These occurrences have been reported in both motion-
base and fixed-base simulators, to pilots and other aircrewmen, as well as in-
structors. Preliminary data suggest that more experienced aircrewmen are at great-
er risk and that such factors as wide field of view and visual/inhertial lag con-
tribute to the problem. Simulator sickness represents a major obstacle to obtain-
ing the full training potential from the vast inventory of flight simulators cur-
rently in use and under development. Obviously the learning capability of an in-
dividual who is suffering discomfort generated by a simulator is greatly com-
promised. Moreover, there is the possibility that the visual and proprioceptive
cues responsible for simulator sickness may contribute to negative transfer of
training in actual aircraft flight.

This evidence suggests that simulator-induced sickness symptomatology re-
sembles motion sickness and other forms of distress which occur after exposure
to altered and rearranged sensory information.

Purgose

The purpose of this proposed panel uiscussion is to disseminate to a broad-
spectrum audience what is known about simulator-induced sickness: its causes,
its implications, countermeasures and recommended research issues,

Recently the import of simulator-induced sickness was highlighted by a
National Academy of Sciences, National Research Council, Committee on Human
Factors sponsored workshop on this topic. It was evident from the workshop that
simulator sickness is of interest to many diciplines (e.g., sensory psychology,
physiology, human factors, perceptual psychology, etc.). This proposed panel
discussion program will include five of the invited participants to the National
Research Council Workshop.
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The program will consist of an hour and l5-minute panel discussion organized
as follows:

1. Overview of Simulator-Induced Sickness (L. Frank)

° Nature of the Problem

° Symptoms
Incidence
° Common Characteristics across studies ‘

° Reasons for concern )

2. Etiology (R. Kennedy) R

]

o

Stimulus characteristics ’,.11

Response characteristics (behavioral/physiological)
Anatomical structures of significance

Predisposing factors .
Theories of motion .sickness

o 0 0o o o

3. Simulator Design and Use Factors Contributing to Simulator-Induced Sickness
(G. Ricard)

S 4 4
.. SO
abaebeadeabechath b

® Cue characteristics
e.g., fidelity, delays

° Inertial System Characteristics
e.g., resonant frequencies, washout @

® Visual System Characteristics .
e.g., field-of-view, vection .

el it

4. Recommendations of National Research Council's Workshop on Simulator Sickness Lt
(R. Hennessy, M. McCauley)

{
e
Countermeasures :gl
° Research ]
° Other S
5. Summary, Synthesis, and Perspective (H. Leibowitz) T
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Affective Determinants of Job Perceptions
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Kurt Kraiger
University of Colorado at Denver

Abstract

.

AD-P003 258 :

The Job Characteristics Model of Hackman and Oldham (1976) has served
as a useful guide for designing jobs to be more motivating and satisfying.
It is argued, however, that the job perceptions of incumbents may be biased
or influenced by internal affective states or moods. This assertion is
supported by the results of two studies. The first was a laboratory study in
which job perceptions were more favorable when subjects were artificially <o)
placed in a good mood. 1In the second study, the overall job perceptions of
a sample of city government workers were found to be predictable from both
their job satisfaction and mood states.
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During the past fifteen years, there has been considerable research
interest in the job perceptions and job attitudes of workers. Much of this
interest was stimulated by the Job Characteristics Model of Hackman and 0ld-
ham (1976). The Job Characteristics Model makes three primary assertions:

1) All jobs may be accurately characterized or described by a small number of
attributes such as significance or autonomy; 2) the degree to which any one
job possesses these qualities determines the intrinsic interest or motivating
potential of that job; and 3) the higher a job's motivating potential, the
higher will be the satisfaction, motivation, and performance of its incumbents.
Subsequent research has offered at least moderate support for these assertions
(see Roberts & Glick, 1981, for a review).
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A question of current concern is whether job perceptions of workers are ‘o
totally objective or whether these measures are influenced by other factors, g
including attitudes or dispositions of the workers. Employees’ internal states wn
may be a potential determinant of perceived job characteristics. Hanser and
Muchinsky (1978) have suggested that as external information sources (i.e.,
the work environment) become more ambiguous, employees should be more
influenced by internal attitudinal or affective informational sources when
forming job perceptions. Cognitive consistency theory posits that individuals 5 2
seek to maintain balance between their attitudes, beliefs, and behavior.
Consequently, workers may align environmental (job) perceptions with their ;_.
prevalent job attitudes (James & Jones, 1980). A number of recent studies have S

o shown that satisfied workers describe their jobs in more positive terms than do ?E}
- dissatisfied workers (e.g., Caldwell & O'Reilly, 1982; James & Jones, 1980). vl
g Workers' moods or affective states are suggested here as another possible 7.’
- influence on job perceptions. Affective states are defined as relativelv mild -
0 emotion-like states which may alter subsequent non-affective thoughts or -
:} behaviors. (Examples of affective states are pleasantness or irritation.) f
s: Affect may influence the observation, storage, recall, or evaluation of job-

) related information in at least three ways (Schwarz & Clore, 1983). First, the .
!! affect itself may serve as in information source about the job; workers per- :
:i: ceive their job positively because they feel good while they are there. .
e Secondly, moods may direct the individuals' attention to environmental S
v o
2. . o
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g conditions which are plausible causes of their good feelings. Thirdly,
R affective states may serve to increase the availability of mood-congruent
s information in memory (Isen, Shalker, Clark, & Karp, 1978); workers in a
- good mood primarily remember only positive job events.

N In recent years, considerable research has demonstrated that mood states
- influence subsequent thoughts, perceptions, and behavior. While in a good
N mood, subjects have been found to process information differently than control
subjects on a decision-making or problem-solving task (Isen & Means, 1983) and
recall more positive words than negative words in a free recall task (Isen et
o al., 1978). More germane to the present discussion, Isen and Shalker (1982)
'{, found subjects in a positive mood rated slide pictures of familiar scenes more =)
. favorably than did subjects in a neutral or negative state. Notably, Isen and T
Shalker demonstrated that positive mood states did not debilitate subjects' f;;{
ability to discriminate among slides but tended to raise the overall level of N
{ their ratings. ,"'.._1
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Given the prior research on other biases in job perceptions, it is

hypothesized that perceived job characteristics are influenced by incumbents'

LN affective states. To test this hypothesis, a laboratory study was conducted

~ in which positive and neutral affect subjects were given both an interesting

and a dull task to perform. The important research questions were: 1) Would

both positive and neutral affect subjects distinguish between an interesting

and a dull task? and 2) regardless of task, would positive affect subjects
characterize the tasks in more favorable terms than would neutral affect subjects?

. Given that an effect could be produced and detected under artificial con-
ditions, the next logical step would be to demonstrate its existence in a true
field setting. This was attempted using survey data obtained from a sample of
X municipal workers. With this database, additional research questions regarding
-~ the affect construct were examined: 3) Could individual differences in chronic
» or long-term mood states be reliably and validly measured?; 4) if so, to what
. extent are these chronic states distinct from momentary, fleeting moods?; and
Py 5) what are the relative contributions of job satisfaction, momentary mood

“ states, and chronic mood states to the prediction of job perceptions?

e Study 1
. Study 1 was a laboratory study conducted on 80 student volunteers.

S Subjects were recruited for an experiment on the selection of graduate teaching
assistants for a large midwestern university.

VA

All subjects performed both an enriched or interesting task and an
unenriched or boring task. (Task order was counterbalanced.) 1In the enriched .
task, subjects were given no explicit rules or procedures, were allowed to make s
hiring decisions, and could work at their own pace. In the unenriched task,
subjects received restrictive directions, simply coded candidate information,
and were paced by an audiotape. Each task lasted 20 minutes. Measures of task
perceptions were collected after each task.
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Task design was crossed with affective state. Control subjects received ‘
no affect induction and were considered ''meutral" in mood. Positive affect s
subjects were shown a four-minute videotape of TV and movie bloopers before )
each task. The tapes were introduced as pilot material for a future study and -9
were confirmed as a successful method of affect induction in an earlier study. oo
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The results showed that task design did have a strong effect on perceived
task characteristics. Mean ratings were significantly higher in the enriched
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condition for all five task dimensions (task significance, task feedback,
R task identity, autonomy, and skill variety) and for the overall task summary
: score, Motivating Potential Score (MPS).

o

Of greater interest are the results of the effects of affective state on
task perceptions. Regardless of task design, positive affect subjects gave
significantly higher ratings of task characteristics than did neutral affect
subjects (F=6.73; df=1,76; p{.01 for MPS ratings). Effects due to mood were
strongest for task significance, task feedback, and skill variety. These re-
sults support one important hypothesis: Given identical jobs or tasks, workers
in a good mood will describe that job more favorably than neutral affect workers.

.

2. .
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Study 2 was conducted on a heterogeneous sample of workers from a large }Q'
city government. Seventy-four individuals returned their surveys and were in- s
cluded in the analyses (response rate = 55%). Subjects ranged in age from 21 19

to 67 years old. Females constitued 627 of the sample. Organizational status
ranged from custodial workers to executives within the mayor's cabinet.

Data were collected on the following variables: Momentary mood while o
completing the survey (measured by three bipolar scales), Motivating Potential “
Score (MPS; summed over ratings of the five core dimensions), overall job
satisfaction, and chronic mood. Chronic mood was measured in two ways. First, o
respondents were given behavioral descriptions of persons who were always in a :jf
good mood o